* %

** *

* *

* *
* Kk
European

Commission
—

\NSP/,9<(~

<O in EUrope

>
2 N\
monnge

%Ju, |ewzi\%@ INSPIRE Infrastructure for Spatial Information in Europe

D2.8.11.2 Data Specification on Land

Cover D Technical Guidelines

Title
Creator

Date of
publication

Subject
Publisher
Type

Description

Format
Licence
Rights
Identifier
Changelog
Language

Relation

D2.8.11.2 Data Specification on Land Cover B Technical Guidelines
Temporary MIWP 2021-2024 sub-group 2.3.1
2024-01-31

INSPIRE Data Specification for the spatial data theme Land Cover
INSPIRE Maintenance and Implementation Group (MIG)
Text

This document describes the INSPIRE Data Specification for the spatial data
theme Land Cover

AsciiDoc

Creative Commons Attribution (cc-by) 4.0

Public

D2.8.11.2_v3.1.0
https://github.com/INSPIRE-MIF/technical-guidelines/releases/tag/v2024.1
en

Directive 2007/2/EC of the European Parliament and of the Council of 14 March
2007 establishing an Infrastructure for Spatial Information in the European
Community (INSPIRE)


https://creativecommons.org/licenses/by/4.0
https://inspire.ec.europa.eu/id/document/tg/lc
https://github.com/INSPIRE-MIF/technical-guidelines/releases/tag/v2024.1

Foreword

How to read the document?

This document describes the "INSPIRE data specification on Land Cover B Technical Guidelines
version 3.0 as developed by the Thematic Working Group (TWG) LC using both natural and a
conceptual schema language.

™ used for all data specifications, which has

The data specification is based on a common template
been harmonised using the experience from the development of the Annex I, Il and lll data

specifications.

This document provides guidelines for the implementation of the provisions laid down in the draft
Implementing Rule for spatial data sets and services of the INSPIRE Directive. It also includes
additional requirements and recommendations that, although not included in the Implementing
Rule, are relevant to guarantee or to increase data interoperability.

Two executive summaries provide a quick overview of the INSPIRE data specification process in
general, and the content of the data specification on Land Cover in particular. We highly
recommend that managers, decision makers, and all those new to the INSPIRE process and/or
information modelling should read these executive summaries first.

The UML diagrams (in Chapter 5) offer a rapid way to see the main elements of the specifications
and their relationships. The definition of the spatial object types, attributes, and relationships are
included in the Feature Catalogue (also in Chapter 5). People having thematic expertise but not
familiar with UML can fully understand the content of the data model focusing on the Feature
Catalogue. Users might also find the Feature Catalogue especially useful to check if it contains the
data necessary for the applications that they run. The technical details are expected to be of prime
interest to those organisations that are responsible for implementing INSPIRE within the field of
Land Cover, but also to other stakeholders and users of the spatial data infrastructure.

The technical provisions and the underlying concepts are often illustrated by examples. Smaller
examples are within the text of the specification, while longer explanatory examples and
descriptions of selected use cases are attached in the annexes.

In order to distinguish the INSPIRE spatial data themes from the spatial object types, the INSPIRE
spatial data themes are written in italics.

The document will be publicly available as a 'non-paper'. It does not represent an official position
of the European Commission, and as such cannot be invoked in the context of legal procedures.

Legal Notice

Neither the European Commission nor any person acting on behalf of the Commission is
responsible for the use which might be made of this publication.



Interoperability of Spatial Data Sets and
Services b General Executive Summary

The challenges regarding the lack of availability, quality, organisation, accessibility, and sharing of
spatial information are common to a large number of policies and activities and are experienced
across the various levels of public authority in Europe. In order to solve these problems it is
necessary to take measures of coordination between the users and providers of spatial information.
The Directive 2007/2/EC of the European Parliament and of the Council adopted on 14 March 2007
aims at establishing an Infrastructure for Spatial Information in the European Community
(INSPIRE) for environmental policies, or policies and activities that have an impact on the
environment.

INSPIRE is based on the infrastructures for spatial information that are created and maintained by
the Member States. To support the establishment of a European infrastructure, Implementing Rules
addressing the following components of the infrastructure have been specified: metadata,
interoperability of spatial data sets (as described in Annexes I, I, Ill of the Directive) and spatial
data services, network services, data and service sharing, and monitoring and reporting
procedures.

INSPIRE does not require collection of new data. However, after the period specified in the
Directive ) Member States have to make their data available according to the Implementing Rules.

Interoperability in INSPIRE means the possibility to combine spatial data and services from
different sources across the European Community in a consistent way without involving specific
efforts of humans or machines. It is important to note that “interoperability” is understood as
providing access to spatial data sets through network services, typically via Internet.
Interoperability may be achieved by either changing (harmonising) and storing existing data sets or
transforming them via services for publication in the INSPIRE infrastructure. It is expected that
users will spend less time and efforts on understanding and integrating data when they build their
applications based on data delivered in accordance with INSPIRE.

In order to benefit from the endeavours of international standardisation bodies and organisations
established under international law their standards and technical means have been utilised and
referenced, whenever possible.

To facilitate the implementation of INSPIRE, it is important that all stakeholders have the
opportunity to participate in specification and development. For this reason, the Commission has
put in place a consensus building process involving data users, and providers together with
representatives of industry, research and government. These stakeholders, organised through

Spatial Data Interest Communities (SDIC) and Legally Mandated Organisations (LMO) ® " have

provided reference materials, participated in the user requirement and technical “ surveys,
proposed experts for the Data Specification Drafting Team ', the Thematic Working Groups ' and
other ad-hoc cross-thematic technical groups and participated in the public stakeholder
consultations on draft versions of the data specifications. These consultations covered expert

reviews as well as feasibility and fitness-for-purpose testing of the data specifications .

This open and participatory approach was successfully used during the development of the data
specifications on Annex I, Il and Ill data themes as well as during the preparation of the



Implementing Rule on Interoperability of Spatial Data Sets and Services ® for Annex | spatial data
themes and of its amendment regarding the themes of Annex Il and IlI.

The development framework elaborated by the Data Specification Drafting Team aims at keeping

the data specifications of the different themes coherent. It summarises the methodology to be used

for the development of the data specifications, providing a coherent set of requirements and

recommendations to achieve interoperability. The pillars of the framework are the following

technical documents '

¥ The Definition of Annex Themes and Scope describes in greater detail the spatial data themes
defined in the Directive, and thus provides a sound starting point for the thematic aspects of the
data specification development.

¥ The Generic Conceptual Model defines the elements necessary for interoperability and data
harmonisation including cross-theme issues. It specifies requirements and recommendations
with regard to data specification elements of common use, like the spatial and temporal
schema, unique identifier management, object referencing, some common code lists, etc. Those
requirements of the Generic Conceptual Model that are directly implementable are included in
the Implementing Rule on Interoperability of Spatial Data Sets and Services.

¥ The Methodology for the Development of Data Specifications  defines a repeatable methodology. It
describes how to arrive from user requirements to a data specification through a number of
steps including use-case development, initial specification development and analysis of
analogies and gaps for further specification refinement.

¥ The Guidelines for the Encoding of Spatial Data defines how geographic information can be
encoded to enable transfer processes between the systems of the data providers in the Member
States. Even though it does not specify a mandatory encoding rule it sets GML (ISO 19136) as the
default encoding for INSPIRE.

¥ The Guidelines for the use of Observations & Measurements and Sensor Web Enablement-related
standards in INSPIRE Annex Il and Il data specification development  provides guidelines on how
the "Observations and Measurements" standard (ISO 19156) is to be used within INSPIRE.

¥ The Common data models are a set of documents that specify data models that are referenced by
a number of different data specifications. These documents include generic data models for
networks, coverages and activity complexes.

The structure of the data specifications is based on the "ISO 19131 Geographic information - Data
product specifications" standard. They include the technical documentation of the application
schema, the spatial object types with their properties, and other specifics of the spatial data themes
using natural language as well as a formal conceptual schema language ol

A consolidated model repository, feature concept dictionary, and glossary are being maintained to
support the consistent specification development and potential further reuse of specification
elements. The consolidated model consists of the harmonised models of the relevant standards
from the ISO 19100 series, the INSPIRE Generic Conceptual Model, and the application schemas
developed for each spatial data theme. The multilingual INSPIRE Feature Concept Dictionary
contains the definition and description of the INSPIRE themes together with the definition of the
spatial object types present in the specification. The INSPIRE Glossary defines all the terms (beyond
the spatial object types) necessary for understanding the INSPIRE documentation including the
terminology of other components (metadata, network services, data sharing, and monitoring).

[11]



By listing a number of requirements and making the necessary recommendations, the data
specifications enable full system interoperability across the Member States, within the scope of the
application areas targeted by the Directive. The data specifications (in their version 3.0) are
published as technical guidelines and provide the basis for the content of the Implementing Rule on
Interoperability of Spatial Data Sets and Services 7. The content of the Implementing Rule is
extracted from the data specifications, considering short- and medium-term feasibility as well as
cost-benefit considerations. The requirements included in the Implementing Rule are legally
binding for the Member States according to the timeline specified in the INSPIRE Directive.

In addition to providing a basis for the interoperability of spatial data in INSPIRE, the data
specification development framework and the thematic data specifications can be reused in other
environments at local, regional, national and global level contributing to improvements in the

coherence and interoperability of data in spatial data infrastructures.



Land Cover B Executive Summary

This data specification for the theme  Land Cover in the framework of Directive 2007/2/EC of the
European Parliament and of the Council of 14 March 2007 (INSPIRE) is separated into two core
models and an extended model. The two core models are conceptually similar, but for technical
reasons separated into one core model for vector data and one (somewhat simplified) core model

for raster data. The two core models are proposed as part of the INSPIRE implementing rules.
CORINE Land Cover as well as most regional and national land cover data sets, can be represented
using one of the core models. Land cover data involving multiple classifications or land cover
parameters other than traditional classifications (such as soil sealing) can be represented using the
extended model. Since the two core models are subsets of the extended model, data providers
implementing the extended model are also implicitly INSPIRE compliant.

The data specification development was based on the analysis of submitted reference material, use
cases submitted by the European Environmental Agency as well as use cases developed by the TWG
itself. The latter, found in an Annex to this data specification, were

1. Land cover information used in monitoring linked to EU agricultural policy (IACS)
2. Land cover information used in carbon monitoring (LULUCF)

3. Land cover information in land and ecosystem accounting based on CORINE Land Cover (LEAC)

The core models described in this data specification are appropriate for handling data required by
these use cases, as well as for the use cases provided by EEA. The Data Specification particularly
ensured that the two core models are compatible with the pan-European CORINE Land Cover data
because CORINE Land Cover is the pan-European land cover mapping and monitoring program.
Other data sources considered during the development of the data specification were the Eurostat
LUCAS survey, the Urban Atlas, the GMES High Resolution Layers and a number of national and
sub-national land cover classification and measurement systems known to the members of the
TWG.

The common, conceptual core model for land cover data has the following structure: A land cover
data set consists of a collection of land cover units. These units may be points, polygons or raster
cells (resulting in two core models, one for vector data and one for raster data). The land cover data
set is also linked to a code list (e.g. the CORINE Land Cover code list). The code list is a nomenclature
of land cover classes where each class is represented by a code and a name. At each land cover unit,
the land cover has been observed on one or more observation dates. The multiplicity of observation
dates is introduced in order to be able to describe land cover change. For each observation date
attached to a land cover unit, the observation is represented by one or more codes from the code
list (representing land cover classes). Several codes are allowed in order to allow the use of mosaics.
It is also possible to add a percentage showing the relative presence of each class within the land
cover unit.

The raster version of the core model is simply a subset where the observation date and covered
percentage are removed and only one land cover code is allowed for each land cover unit (raster
cell).

Land cover is conceptually a partition of the surface of the earth. The appropriate geometrical
model of a partition is a coverage. Experience has, however, shown that many European data



providers are unable to handle coverages. The data specification does therefore, for purely
pragmatic reasons, model land cover using simple feature polygons and point collections in
addition to raster. Polygons, points and raster data correspond to the common methods of
observation used in both pan-European and national land cover mapping and monitoring, as found

in e.g. the EEA CORINE Land Cover program, the Eurostat LUCAS survey and the GMES HRL
products.

The data specification does not prescribe or recommend any particular land cover nomenclature
for use in INSPIRE. There is a multitude of different ways to describe land cover. This is partly due
to the wide range of aspects of the environment embraced by land cover, but also due to the many
different uses of land cover data. There is only one "real world" but many different descriptions of
this world depending on the aims, methodology and terminology of the observer.

The approach taken by this data specification is instead to allow many different land cover
nomenclatures to coexist in the context of INSPIRE. The owners of the various code lists are,
however, encouraged to document their code lists by using ISO 19144-2 Standard - Land Cover Meta
Language (LCML) and/or by using a feature catalogue and provide access to the feature catalogue
through a web link in order to provide a basis for interoperability. This kind of documentation can
constitute a basis for harmonization through semantic translation between nomenclatures, and
thus induce future harmonization of data sets, provided that the data also are comparable in terms
of scale and detail.

is associated with a code list with legal values
and associated names

A land cover data set

is composed of

a point, L
a number of land each geometrically > providing
) a polygonor
Cover units represented as
a raster cell

wheren one or more
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Figure 1 : Land cover conceptual core model (informal representation).

Grey boxes represent voidable items and are not used in the raster version of the model



Acknowledgements

Many individuals and organisations have contributed to the development of these Guidelines.
The Thematic Working Group Land Cover (TWG-LC) included:

Geir HaraldE Strand (TWG Facilitator), Dimitri Sarafinof (TWG Editor), Stephan Arnold, Elzbieta
Bielecka, Gergely Maucha, Asa Sehlstedt, SteffenE Kuntz, Nuria Valcarcel Sanz, Marjo Kasanko, Wim
Devos and Vanda Lima (European Commission contact point).

Other contributors to the INSPIRE data specifications are the Drafting Team Data Specifications, the
JRC Data Specifications Team and the INSPIRE stakeholders - Spatial Data Interested Communities
(SDICs) and Legally Mandated Organisations (LMOSs).

Contact information

Maria Vanda Nunes de Lima

European Commission Joint Research Centre
Institute for Environment and Sustainability
Unit HO6: Digital Earth and Reference Data
TP262, Via Fermi 2749

[-21027 Ispra (VA)

ITALY

E-mail: vanda.lima@jrc.ec.europa.eu

Tel.: 39-0332-7865052

Fax: 39-0332-7866325
http://ies.jrc.ec.europa.eu/
http://ec.europa.eu/dgsl/jrc/
http://inspire.jrc.ec.europa.eu/


mailto:vanda.lima@jrc.ec.europa.eu
http://ies.jrc.ec.europa.eu/
http://ec.europa.eu/dgs/jrc/
http://inspire.jrc.ec.europa.eu/

Table of Contents

1. Scope
2. Overview
2.1. Name
2.2. Informal description
2.3. Normative References
2.4. Terms and definitions
2.5. Symbols and abbreviations
2.6. How the Technical Guidelines map to the Implementing Rules
2.6.1. Requirements
2.6.2. Recommendations
2.6.3. Conformance
3. Specification scopes
4. ldentification information
5. Data content and structure
5.1. Application schemas B Overview
5.1.1. Application schemas included in the IRs
5.1.2. Additional recommended application schemas
5.2. Basic notions
5.2.1. Notation
5.2.1.1. Unified Modeling Language (UML)
5.2.1.2. Stereotypes
5.2.2. Voidable characteristics
5.2.3. Code lists
5.2.3.1. Code list types
5.2.3.2. Obligations on data providers
5.2.3.3. Recommended code list values
5.2.3.4. Governance
5.2.3.5. Vocabulary
5.2.4. Identifier management
5.2.5. Geometry representation
5.2.6. Temporality representation
5.2.6.1. Validity of the real-world phenomena
5.2.7. Coverages
5.3. Application schemas for Land Cover
5.3.1. Description
5.3.1.1. Narrative description
5.3.1.1.1. Background
5.3.1.1.2. Mapping strategies

17
18
18
18
19
20
22
23
23
24
25
26
27
28
28
28
29
29
30
30
30
32
33
33
34
35
35
36
37
37
38
38
39
40
40
40
40
41



5.3.1.1.3. Land cover documentation and code lists
5.3.1.1.4. Geometry
5.3.1.2. UML Overview
5.4. Application schema LandCoverNomenclature
5.4.1. Description
5.4.1.1. Narrative description
5.4.1.2. UML Overview
5.4.1.2.1. LandCoverNomenclature
5.4.1.2.2. LandCoverClassValue
5.4.2. Feature catalogue
5.4.2.1. Data types
5.4.2.1.1. LandCoverNomenclature
5.4.2.2. Code lists
5.4.2.2.1.CorineValue
5.4.2.2.2.LandCoverClassValue
5.4.2.3. Imported types (informative)
5.4.2.3.1. DocumentCitation
5.4.2.3.2. |dentifier
5.4.2.3.3.LC_LandCoverClassificationSystem
5.4.2.3.4. RelatedParty
5.4.2.3.5.URI
5.4.3. Externally governed code lists
5.4.3.1. Governance, availability and constraints
5.4.3.2. Rules for code list values
5.5. Application schema LandCoverVector
5.5.1. Description
5.5.1.1. Narrative description
5.5.1.2. UML Overview
5.5.1.2.1. LandCoverData set
5.5.1.2.2. LandCoverUnit
5.5.1.2.3. LandCoverObservation
5.5.1.3. Consistency between spatial data sets
5.5.1.4. Geometry representation
5.5.1.5. Temporality representation
5.5.1.5.1. Different types of dates
5.5.1.5.2. Land cover changes
5.5.2. Feature catalogue
5.5.2.1. Spatial object types
5.5.2.1.1. LandCoverDataset
5.5.2.1.2. LandCoverUnit
5.5.2.2. Data types

42
45
47
48
48
48
48
49
52
53
53
53
55
55
55
55
56
56
56
56
57
57
57
58
58
58
58
58
59
61
62
62
62
63
64
66
66
66
66
69
71



5.5.2.2.1. LandCoverObservation
5.5.2.2.2. LandCoverValue
5.5.2.3. Imported types (informative)
5.5.2.3.1. CharacterString
5.5.2.3.2.Date
5.5.2.3.3. DateTime
5.5.2.3.4.EX_Extent
5.5.2.3.5.GM_Object
5.5.2.3.6. Identifier
5.5.2.3.7.Integer
5.5.2.3.8.LandCoverClassValue
5.5.2.3.9. LandCoverNomenclature
5.5.3. Externally governed code lists
5.5.3.1. Governance, availability and constraints
5.5.3.2. Rules for code list values
5.6. Application schema LandCoverRaster
5.6.1. Description
5.6.1.1. Narrative description
5.6.1.2. UML Overview
5.6.1.2.1. LandCoverGridCoverage
5.6.1.3. Consistency between spatial data sets
5.6.1.4. Geometry representation
5.6.1.5. Temporality representation
5.6.1.5.1. Different types of dates
5.6.2. Feature catalogue
5.6.2.1. Spatial object types
5.6.2.1.1.LandCoverGridCoverage
5.6.2.2. Imported types (informative)
5.6.2.2.1. CharacterString
5.6.2.2.2. Date
5.6.2.2.3. DateTime
5.6.2.2.4. EX_Extent
5.6.2.2.5. |dentifier
5.6.2.2.6. LandCoverNomenclature
5.6.2.2.7. RectifiedGridCoverage
5.6.3. Externally governed code lists
5.6.3.1. Governance, availability and constraints
5.6.3.2. Rules for code list values
5.7. Application schema LandCoverExtension
5.7.1. Description

5.7.1.1. Narrative description

71
72

73
73
73
74
74
74
74
45
45
45
{6
76
{6
g7
A7
A7
A7
78
79
80
80
80
81
81
81
84
84
84
84
84
85
85
85
86
86
86
87
87
87



5.7.1.2. UML Overview
5.7.2. Feature catalogue
5.7.2.1. Spatial object types
5.7.2.1.1.LandCoverDataSet
5.7.2.1.2. LandCoverUnit
5.7.2.2. Data types
5.7.2.2.1. CountableParameter
5.7.2.2.2.LandCoverObservation
5.7.2.2.3. ParameterType
5.7.2.2.4. PercentageParameter
5.7.2.2.5. PresenceParameter
5.7.2.3. Imported types (informative)
5.7.2.3.1.Boolean
5.7.2.3.2. CharacterString
5.7.2.3.3.Date
5.7.2.3.4.LandCoverDataset
5.7.2.3.5.LandCoverNomenclature
5.7.2.3.6. Number
6. Reference systems, units of measure and grids
6.1. Default reference systems, units of measure and grid
6.1.1. Coordinate reference systems
6.1.1.1. Datum
6.1.1.2. Coordinate reference systems
6.1.1.3. Display
6.1.1.4. Identifiers for coordinate reference systems
6.1.2. Temporal reference system
6.1.3. Units of measure
6.1.4. Grids
6.2. Theme-specific requirements and recommendations
7. Data quality
7.1. Data quality elements
7.1.1. Completeness B Commission
7.1.2. Completeness B Omission
7.1.3. Logical consistency B Conceptual consistency
7.1.4. Logical consistency B Domain consistency
7.1.5. Logical Consistency B Format consistency

7.1.6. Logical Consistency B Topological consistency

7.1.7. Data Quality B Positional accuracy B Absolute or external accuracy
7.1.8. Data Quality B Positional accuracy b Relative or internal accuracy
7.1.9. Data Quality B Thematic accuracy B Classification correctness

7.1.10. Data Quality B Thematic accuracy B Non-quantitative attribute accuracy

87
90
90
90
91
92
92
92
93
93
94
94
95
95
95
95
95
96
97
97
97
97
97
99
99

100

100

100

101

102

102

104

105

105

106

107

108

109

109

110

112



7.1.11. Data Quality B Thematic accuracy B Quantitative attribute accuracy
7.2. Minimum data quality requirements
7.3. Recommendation on data quality
8. Dataset-level metadata
8.1. Metadata elements defined in INSPIRE Metadata Regulation
8.1.1. Conformity
8.1.2. Lineage
8.1.3. Temporal reference
8.2. Metadata elements for interoperability
8.2.1. Coordinate Reference System
8.2.2. Temporal Reference System
8.2.3. Encoding
8.2.4. Character Encoding
8.2.5. Spatial representation type
8.2.6. Data Quality B Logical Consistency B Topological Consistency
8.3. Recommended theme-specific metadata elements
8.3.1. Maintenance Information
8.3.2. Metadata elements for reporting data quality
8.3.2.1. Guidelines for reporting quantitative results of the data quality evaluation
8.3.2.2. Guidelines for reporting descriptive results of the Data Quality evaluation
9. Delivery
9.1. Updates
9.2. Delivery medium
9.3. Encodings
9.3.1. Default Encoding(s)
9.3.1.1. Specific requirements for GML encoding
9.3.1.2. Default encoding(s) for application schema LandCoverVector
9.3.1.3. Default encoding(s) for application schema LandCoverRaster
9.3.1.3.1. Encoding rules used
9.3.1.3.2. Specific mappings from UML classes to GML/XML Schema types and elements
9.3.2. Recommended Encoding(s)
9.3.2.1. Alternative encoding for application schema LandCoverRaster
9.3.2.1.1. Encoding rules used
9.4. Options for delivering coverage data
10. Data Capture
11. Portrayal
11.1. Layers to be provided by INSPIRE view services
11.1.1. Layers organisation
11.2. Styles required to be supported by INSPIRE view services
11.2.1. Styles for the layer LC.LandCoverPoints
11.2.2. Style for the layer LC.LandCoverSurfaces

113
114
114
117
117
118
121
122
122
123
125
126
127
128
128
129
130
130
131
132
134
134
134
135
136
136
136
136
137
137
138
138
138
139
141
142
143
144
144
144
145



11.2.3. Style for the layer LC.LandCoverRaster 146

11.3. Styles recommended to be supported by INSPIRE view services 147
Bibliography 149
Annex A: Abstract Test Suite - (normative) 150

A.1. Application Schema Conformance Class 154

A.1.1. Schema element denomination test 154
A.1.2. Value type test 154
A.1.3. Value test 154
A.1.4. Attributes/associations completeness test 155
A.1.5. Abstract spatial object test 155
A.1.6. Constraints test 156
A.1.7. Geometry representation test 156
A.2. Reference Systems Conformance Class 156
A.2.1. Datum test 156
A.2.2. Coordinate reference system test 157
A.2.3. Grid test 157
A.2.4. View service coordinate reference system test 158
A.2.5. Temporal reference system test 158
A.2.6. Units of measurements test 158
A.3. Data Consistency Conformance Class 159
A.3.1. Unique identifier persistency test 159
A.3.2. Version consistency test 159
A.3.3. Life cycle time sequence test 159
A.3.4. Validity time sequence test 160
A.3.5. Update frequency test 160
A.4. Metadata IR Conformance Class 160
A.4.1. Metadata for interoperability test 161
A.5. Information Accessibility Conformance Class 161
A.5.1. Code list publication test 161
A.5.2. CRS publication test 161
A.5.3. CRS identification test 162
A.5.4. Grid identification test 162
A.6. Data Delivery Conformance Class 162
A.6.1. Encoding compliance test 162
A.7. Portrayal Conformance Class 162
A.7.1. Layer designation test 163
A.8. Technical Guideline Conformance Class 164
A.8.1. Multiplicity test 164
A.8.2. CRS http URI test 164
A.8.3. Metadata encoding schema validation test 164

A.8.4. Metadata occurrence test 165



A.8.5. Metadata consistency test

A.8.6. Encoding schema validation test
A.8.7. Coverage multipart representation test
A.8.8. Coverage domain consistency test
A.8.9. Style test

Annex B: Use cases - (informative)

B.1. Land cover information used in monitoring linked to EU agricultural policy (IACS)

B.1.1. Detailed, structured description
B.1.2. UML use case diagram

B.1.3. Narrative explanation

B.2. Use of Land Cover and Land Cover Change data for Greenhouse Gas Inventory Reporting

obligations (UNFCCC& Kyoto Protocol)
B.2.1. Detailed, structured description
B.2.2. UML use case diagram
B.2.3. Narrative explanation
B.3. Land cover information in land and ecosystem accounting (LEAC)
B.3.1. Detailed, structured description
B.3.2. UML use case diagram
B.3.3. Narrative explanation
Annex C: Code list values - (informative)
Annex D: Example of data quality measure for CORINE land Cover Survey initiative -
(normative)
Annex E: Examples of Land Cover Parameters - (informative)
Annex F: Example of legends for portrayal rules - (informative)
F.1. CORINE Land Cover 2000 legend
F.2. CORINE Land Cover 2006 legend
Annex G: Existing land cover classification systems and LCML - (informative)
G.1. LCML
G.2. Translating a Iccs database into its LCML version
G.3. Examples for CORINE LAND COVER
G.4. Schema transformation by "semantic translation”
Annex H: INSPIRE "Pure Land Cover Components" - (informative)
Annex I: Frequently Asked - (informative)
Annex J: Encoding rules for TIFF and JPEG 2000 file formats - (normative)
J.1. Introduction
J.2. TIFF format
J.2.1. Format overview
J.2.2. INSPIRE TIFF profile for grid coverage data
J.2.2.1. General rules
J.2.2.2. Data structure

J.2.2.3. Grid coordinate system

165
165
165
166
166
167
168
168
169
170

175
175
176
176
180
180
181
182
185

186
194
201
201
206
210
210
210
211
214
216
226
227
227
227
227
228
228
229
229



J.2.2.4. Range values
J.2.2.5. Compression
J.2.2.6. Internal tiling
J.2.3. Mapping between TIFF and GML data structures
J.2.4. Theme-specific requirements and recommendations
J.3. JPEG 2000 format
J.3.1. Format overview
J.3.2. JPEG 2000 profile for INSPIRE Land Cover data
J.3.2.1. General rules
J.3.2.2. Data structure
J.3.2.3. Grid coordinate system
J.3.2.4. Range values
J.3.2.5. Opacity channel
J.3.2.6. Compression
J.3.2.7. Internal tiling
J.3.2.8. Resolutions
J.3.2.9. Region of interest
J.3.2.10. Other options
J.3.3. Mapping between JPEG 2000 and GML data structures

J.3.4. Theme-specific requirements and recommendations

230
231
231
232
241
241
242
243
243
244
244
245
246
247
247
247
247
248
248
260



1. Scope

This document specifies a harmonised data specification for the spatial data theme Land Cover as
defined in Annex Il of the INSPIRE Directive.

This data specification provides the basis for the drafting of Implementing Rules according to
Article 7 (1) of the INSPIRE Directive [Directive 2007/2/EC]. The entire data specification is

published as implementation guidelines accompanying these Implementing Rules.



2. Overview

2.1. Name

INSPIRE data specification for the theme Land Cover.

2.2. Informal description
Definition:

Physical and biological cover of the earthOs surface including artificial surfaces, agricultural areas,
forests, (semi-)natural areas, wetlands, water bodies [Directive 2007/2/EC]

Description:
Land cover is an abstraction of the physical and biophysical cover on the earthOs surface.

Land cover data provides a description of the surface of the earth by its (bio-) physical
characteristics. Land cover mapping and surveying of land cover is done through land cover survey
initiatives. The EEA CORINE Land Cover program, the LUCAS survey carried out by Eurostat and
many national and regional land cover mapping programs are examples of such land cover survey
initiatives. The variety of survey initiatives show that land cover can be described, classified and
mapped in many different ways, justified by a multitude of applications and user requirements.

Land cover is an abstraction. The surface described as land cover is in reality populated with
landscape elements. The landscape elements are physical features like buildings, roads, trees,
plants, water bodies etc. Inside a unit of land, the (bio-)physical characteristics of these landscape
elements combine to form the land cover of that unit. Mapping and description of land cover is,
however, different from the mapping of the individual landscape elements and concerned with the
portrayal of a continuous surface and not with the individual elements that comprise this surface.

In this sense, land cover is to be understood as an abstraction of the surface.

Land cover is different from land use (INSPIRE Annex lll, theme number 4), which is dedicated to
the description of the use of the earthOs surface. Land cover and land use are, however, related to
each other and often combined in practical applications. Data combining land use and land cover
information often emphasize land use aspects in intensively used areas (e.g. built-up or industrial
areas, artificial land) and land cover aspects in extensively used areas (e.g. natural vegetation,
forest areas). A detailed discussion of the relationship between land cover and land use is found in
an annex to the INSPIRE data specification for land use.

Harmonized, homogenous and comparable land cover information for Europe is available as the
result of the EEA CORINE Land Cover program and the Eurostat LUCAS survey. Land cover data
created and maintained by many member states, together with initiatives within the framework of

the GMES, can provide further input to a European infrastructure of land cover information.

Definition:

Physical and biological cover of the earthOs surface including artificial surfaces, agricultural areas,



forests, (semi-)natural areas, wetlands, water bodies.
Description

Land cover data is a physical or biological description of the earth surface. In this way it is different
from the land use data (Annex Ill, theme number 4), dedicated to the description of the use of the
Earth surface.

Land cover information has to be homogenous and comparable between different locations in
Europe, based on the infrastructures for Land Cover information created by the Member States (if
existing), and made available and maintained at the most appropriate level.

A land cover data set consists of a collection of land cover units. These units may be points,
polygons or raster cells (resulting in two core models, one for vector data and one for raster data).
The land cover data set is also linked to a code list (e.g. the CORINE Land Cover code list). CORINE
Land Cover as well as most regional and national land cover data sets, can be represented using
one of the core models.

Land cover information used in monitoring linked to EU agricultural policy (IACS), in carbon
monitoring (LULUCF) and used in land and ecosystem accounting based on CORINE Land Cover
(LEAC)

Entry in the INSPIRE registry:  http://inspire.ec.europa.eu/theme/lc/

2.3. Normative References

[Directive 2007/2/EC] Directive 2007/2/EC of the European Parliament and of the Council of 14
March 2007 establishing an Infrastructure for Spatial Information in the European Community
(INSPIRE)

[ISO 19105] EN ISO 19105:2000, Geographic information - Conformance and testing
[ISO 19107] EN ISO 19107:2005, Geographic Information B Spatial Schema

[ISO 19111] EN ISO 19111:2007 Geographic information - Spatial referencing by coordinates (ISO
19111:2007)

[ISO 19113] EN ISO 19113:2005, Geographic Information © Quality principles
[ISO 19115] EN ISO 19115:2005, Geographic information B Metadata (ISO 19115:2003)
[ISO 19118] EN ISO 19118:2006, Geographic information B Encoding (ISO 19118:2005)

[ISO 19123] EN ISO 19123:2007, Geographic Information B Schema for coverage geometry and
functions

[ISO 19125-1] EN ISO 19125-1:2004, Geographic Information B Simple feature access b Part 1:
Common architecture

[ISO 19135] EN ISO 19135:2007 Geographic information © Procedures for item registration (ISO
19135:2005)


http://inspire.ec.europa.eu/theme/lc/

[1SO 19138] ISO/TS 19138:2006, Geographic Information B Data quality measures
[1ISO 19139] ISO/TS 19139:2007, Geographic information B Metadata B XML schema implementation
[1SO 19144-1] ISO 19144-1:2009, Geographic information B Part 1: Classification system structure

[ISO 19144-2] ISO/FDIS 19144-2:2012, Geographic information - Classification systems - Part 2 : Land
Cover Meta Language (LCML)

[ISO 19157] ISO/DIS 19157, Geographic information B Data quality

[OGC 06-103r4] Implementation Specification for Geographic Information - Simple feature access b
Part 1: Common Architecture v1.2.1

NOTE This is an updated version of "EN ISO 19125-1:2004, Geographic information  Simple feature
access b Part 1: Common architecture".

[Regulation 1205/2008/EC] Regulation 1205/2008/EC implementing Directive 2007/2/EC of the
European Parliament and of the Council as regards metadata

[Regulation 976/2009/EC] Commission Regulation (EC) No 976/2009 of 19 October 2009
implementing Directive 2007/2/EC of the European Parliament and of the Council as regards the
Network Services

[Regulation 1089/2010/EC] Commission Regulation (EU) No 1089/2010 of 23 November 2010
implementing Directive 2007/2/EC of the European Parliament and of the Council as regards
interoperability of spatial data sets and services

2.4. Terms and definitions

General terms and definitions helpful for understanding the INSPIRE data specification documents
are defined in the INSPIRE Glossary 7.

Specifically, for the theme Land Cover, the following terms are defined:
(1) Classification System
System for assigning objects to classes, in accordance with ISO 19144-1:2012.

Classification is an abstract representation of real world phenomena (i.e. the situation in the field)
using classifiers. A classification is a systematic framework with the names of the classes and the
definitions used to distinguish them, and the relation between classes. Classification thus
necessarily involves definition of class boundaries that must be clear and based upon objective
criteria.

(2) Discrete Coverage

Coverage that returns the same feature attribute values for every direct position within any single
spatial object, temporal object or spatiotemporal object in its domain, in accordance with EN 1SO
19123:2007.



NOTE The domain of a discrete coverage consists of a finite set of spatial, temporal, or
spatiotemporal objects

(3) Land Cover Object
Spatial object (point, pixel or polygon) where the land cover has been observed.
(4) Legend

Application of a classification in a specific area using a defined mapping scale and specific data set
[UNFAO LCCS 2:2005].

A legend is the application of a classification in a specific area using a defined mapping scale and
specific

data set. Therefore, a legend may contain only a proportion, or subset, of all possible classes of the
classification.A legend shall be

¥ scale dependent, and

¥ source dependent.
[ISO 19144-1]
(5) Minimal Mapping Unit
Smallest area size of a polygon allowed to be represented in a particular land cover data set.
(6) Mosaic

Group of land cover classes assigned to the same land cover object at a same time. A covered
percentage may be affected to each LC class.

(7) Nomenclature

A list of codes and corresponding names and definitions for all the valid classes resulting from a
classification system.

(8) Situation
State of a particular land cover object at a particular point in time.

NOTE Any particular polygon may then support more than one classification class, each
corresponding to a specific observation at a particular point in time.

(9) Tessellation

Partitioning of a space into a set of conterminous subspaces having the same dimension as the
space being partitioned [ISO 19123].

NOTE A tessellation in a 2D space consist of a set of non-overlapping polygons that entirely cover a
region of interest.



2.5. Symbols and abbreviations

ATS Abstract Test Suite

CLC CORINE Land Cover

CORINE Coordination of information on the environment
EC European Commission

EEA European Environmental Agency

ETRS89 European Terrestrial Reference System 1989
ETRS89- Lambert Azimuthal Equal Area

LAEA

EVRS European Vertical Reference System

FAO Food and Agricultural Organization

GCM General Conceptual Model

GMES Global Monitoring for Environment and Security
GML Geography Markup Language

IACS Integrated Administration and Control System
IGBP International Geosphere-Biosphere Programme
IR Implementing Rule

ISDSS Interoperability of Spatial Data Sets and Services
ISO International Organization for Standardization
ISO International Standard Organization

ITRS International Terrestrial Reference System

LAT Lowest Astronomical Tide

LC Land Cover

LCCS Land Cover Classification System

LCML Land Cover Meta Language

LEAC Land and Ecosystem Accounting

LMO Legally Mandated Organisation

LPIS Land Parcel Identification System

LU Land Use

LUCAS Land Use/Cover Area Frame Survey by EUROSTAT
LULUCF Land Use, Land Use Change and Forestry
MMU Minimal Mapping Unit

OCL Object Constraint Language

SDI Spatial Data Infrastructure



SDIC Spatial Data Interest Community

TG Technical Guidance

TWG Thematic Working Group
UML Unified Modeling Language
UTC Coordinated Universal Time
XML EXtensible Markup Language

2.6. How the Technical Guidelines map to the
Implementing Rules

The schematic diagram in Figure 2 gives an overview of the relationships between the INSPIRE
legal acts (the INSPIRE Directive and Implementing Rules) and the INSPIRE Technical Guidelines.
The INSPIRE Directive and Implementing Rules include legally binding requirements that describe,
usually on an abstract level, what Member States must implement.

In contrast, the Technical Guidelines define how Member States might implement the requirements
included in the INSPIRE Implementing Rules. As such, they may include non-binding technical
requirements that must be satisfied if a Member State data provider chooses to conform to the
Technical Guidelines. Implementing these Technical Guidelines will maximise the interoperability

of INSPIRE spatial data sets.
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. Implementing
lmg!eme.ntmg Directive
irective
2007/2/EC
“What Member States I
must implement” Y INSPIRE
Implementing Rules
GermiesE for Metadata,
Regulation Network Services
Interoperability
Spatial data sets and abstract
legally binding services specification
not legally binding L — s Ve m e
. i INSPIRE specification
Technical Guidance . .
; Technical Guidance
Technical for the
“ Erfame e.g. Implementation of Data Specification
How Member States 1 . on Addresses
Discovery Services

might implement it” _
2 . Implementation lodgIE S U T

Requirements &
Recommendations

Requirements &
Recommendations

Figure 2 - Relationship between INSPIRE Implementing Rules and Technical Guidelines

2.6.1. Requirements

The purpose of these Technical Guidelines (Data specifications on Land Cover) is to provide

practical guidance for implementation that is guided by, and satisfies, the (legally binding)



requirements included for the spatial data theme Land Cover in the Regulation (Implementing
Rules) on interoperability of spatial data sets and services. These requirements are highlighted in
this document as follows:

IR Requirement
Article / Annex / Section no.
Title / Heading

This style is used for requirements contained in the Implementing Rules on
interoperability of spatial data sets and services (Commission Regulation (EU) No
1089/2010).

For each of these IR requirements, these Technical Guidelines contain additional explanations and
examples.

NOTE The Abstract Test Suite (ATS) in Annex A contains conformance tests that directly check
conformance with these IR requirements.

Furthermore, these Technical Guidelines may propose a specific technical implementation for
satisfying an IR requirement. In such cases, these Technical Guidelines may contain additional
technical requirements that need to be met in order to be conformant with the corresponding IR
requirement  when using this proposed implementation . These technical requirements are
highlighted as follows:

I TG Requirement X  This style is used for requirements for a specific technical
solution proposed in these Technical Guidelines for an IR requirement.

NOTE 1 Conformance of a data set with the TG requirement(s) included in the ATS implies
conformance with the corresponding IR requirement(s).

NOTE 2 In addition to the requirements included in the Implementing Rules on interoperability of
spatial data sets and services, the INSPIRE Directive includes further legally binding obligations
that put additional requirements on data providers. For example, Art. 10(2) requires that Member
States shall, where appropriate, decide by mutual consent on the depiction and position of
geographical features whose location spans the frontier between two or more Member States.
General guidance for how to meet these obligations is provided in the INSPIRE framework
documents.

2.6.2. Recommendations

In addition to IR and TG requirements, these Technical Guidelines may also include a number of
recommendations for facilitating implementation or for further and coherent development of an
interoperable infrastructure.

" Recommendation X Recommendations are shown using this style.

NOTE The implementation of recommendations is not mandatory. Compliance with these Technical
Guidelines or the legal obligation does not depend on the fulfiiment of the recommendations.



2.6.3. Conformance

Annex A includes the abstract test suite for checking conformance with the requirements included
in these Technical Guidelines and the corresponding parts of the Implementing Rules (Commission
Regulation (EU) No 1089/2010).



3. Specification scopes

This data specification does not distinguish different specification scopes, but just considers one

general scope.

NOTE For more information on specification scopes, see [ISO 19131:2007], clause 8 and Annex D.



4. |dentification information

These Technical Guidelines are identified by the following URI:
http://inspire.ec.europa.eu/tg/LC/3.0

NOTE ISO 19131 suggests further identification information to be included in this section, e.g. the
title, abstract or spatial representation type. The proposed items are already described in the
document metadata, executive summary, overview description (section 2) and descriptions of the
application schemas (section 5). In order to avoid redundancy, they are not repeated here.


http://inspire.ec.europa.eu/tg/LC/3.0

5. Data content and structure

5.1. Application schemas b Overview

5.1.1. Application schemas included in the IRs

Articles 3, 4 and 5 of the Implementing Rules lay down the requirements for the content and
structure of the data sets related to the INSPIRE Annex themes.

IR Requirement
Article 4
Types for the Exchange and Classification of Spatial Objects

1. For the exchange and classification of spatial objects from data sets meeting
the conditions laid down in Article 4 of Directive 2007/2/EC, Member States
shall use the spatial object types and associated data types and code lists that
are defined in Annexes Il, Il and IV for the themes the data sets relate to.

2. When exchanging spatial objects, Member States shall comply with the
definitions and constraints set out in the Annexes and provide values for all
attributes and association roles set out for the relevant spatial object types and
data types in the Annexes. For voidable attributes and association roles for
which no value exists, Member States may omit the value.

The types to be used for the exchange and classification of spatial objects from data sets related to
the spatial data theme Land Cover are defined in the following application schemas:

¥ LandCoverNomenclature application schema

¥ LandCoverVector application schema

¥ LandCoverRaster application schema

The application schemas specify requirements on the properties of each spatial object including its
multiplicity, domain of valid values, constraints, etc.

NOTE The application schemas presented in this section contain some additional information that
is not included in the Implementing Rules, in particular multiplicities of attributes and association
roles.

TG Requirement 1

. Spatial object types and data types shall comply with the multiplicities defined for
the attributes and association roles in this section.

An application schema may include references (e.g. in attributes or inheritance relationships) to
common types or types defined in other spatial data themes. These types can be found in a sub-
section called "Imported Types" at the end of each application schema section. The common types
referred to from application schemas included in the IRs are addressed in Article 3.



IR Requirement
Article 3
Common Types

Types that are common to several of the themes listed in Annexes |, Il and Il to
Directive 2007/2/EC shall conform to the definitions and constraints and include
the attributes and association roles set out in Annex I.

NOTE Since the IRs contain the types for all INSPIRE spatial data themes in one document, Article 3
does not explicitly refer to types defined in other spatial data themes, but only to types defined in
external data models.

Common types are described in detail in the Generic Conceptual Model [DS-D2.7], in the relevant
international standards (e.g. of the ISO 19100 series) or in the documents on the common INSPIRE
models [DS-D2.10.x]. For detailed descriptions of types defined in other spatial data themes, see the
corresponding Data Specification TG document [DS-D2.8.x].

5.1.2. Additional recommended application schemas

In addition to the application schemas listed above, the following additional application schemas
have been defined for the theme Land Cover:

¥ LandCoverExtension application schema.

These additional application schemas are not included in the IRs. They typically address
requirements from specific (groups of) use cases and/or may be used to provide additional
information. They are included in this specification in order to improve interoperability also for
these additional aspects and to illustrate the extensibility of the application schemas included in the
IRs.

Recommendation 1

Additional and/or use case-specific information related to the theme Land Cover
should be made available using the spatial object types and data types specified in
the application schema LandCoverExtension.

1]
These spatial object types and data types should comply with the definitions and

constraints and include the attributes and association roles defined in this section.

The code lists used in attributes or association roles of spatial object types or data
types should comply with the definitions and include the values defined in this
section.

5.2. Basic notions

This section explains some of the basic notions used in the INSPIRE application schemas. These
explanations are based on the GCM [DS-D2.5].



5.2.1. Notation

5.2.1.1. Unified Modeling Language (UML)

The application schemas included in this section are specified in UML, version 2.1. The spatial
object types, their properties and associated types are shown in UML class diagrams.

NOTE For an overview of the UML notation, see Annex D in [ISO 19103].

The use of a common conceptual schema language (i.e. UML) allows for an automated processing of
application schemas and the encoding, querying and updating of data based on the application
schema b across different themes and different levels of detalil.

The following important rules related to class inheritance and abstract classes are included in the
IRs.

IR Requirement
Article 5
Types

(E)

2. Types that are a sub-type of another type shall also include all this typeOs
attributes and association roles.

3. Abstract types shall not be instantiated.

The use of UML conforms to ISO 19109 8.3 and ISO/TS 19103 with the exception that UML 2.1
instead of ISO/IEC 19501 is being used. The use of UML also conforms to ISO 19136 E.2.1.1.1-
E.2.1.1.4.

NOTE ISO/TS 19103 and ISO 19109 specify a profile of UML to be used in conjunction with the 1ISO
19100 series. This includes in particular a list of stereotypes and basic types to be used in
application schemas. ISO 19136 specifies a more restricted UML profile that allows for a direct
encoding in XML Schema for data transfer purposes.

To model constraints on the spatial object types and their properties, in particular to express
data/data set consistency rules, OCL (Object Constraint Language) is used as described in ISO/TS
19103, whenever possible. In addition, all constraints are described in the feature catalogue in
English, too.

NOTE Since "void" is not a concept supported by OCL, OCL constraints cannot include expressions
to test whether a value is a void value. Such constraints may only be expressed in natural language.

5.2.1.2. Stereotypes

In the application schemas in this section several stereotypes are used that have been defined as
part of a UML profile for use in INSPIRE [DS-D2.5]. These are explained in Table 1 below.

Table 1 b Stereotypes (adapted from [DS-D2.5])



Stereotype

applicationSchema

leaf

featureType

type

dataType

union

codelList

import

voidable

lifeCyclelnfo

Model element

Package

Package

Class

Class

Class

Class

Class

Dependency

Attribute, association role

Attribute, association role

Description

An INSPIRE application schema
according to ISO 19109 and the
Generic Conceptual Model.

A package that is not an
application schema and
contains no packages.

A spatial object type.

A type that is not directly
instantiable, but is used as an
abstract collection of operation,
attribute and relation

signatures. This stereotype
should usually not be used in
INSPIRE application schemas as
these are on a different
conceptual level than classifiers
with this stereotype.

A structured data type without
identity.

A structured data type without
identity where exactly one of
the properties of the type is
present in any instance.

A code list.

The model elements of the
supplier package are imported.

A voidable attribute or
association role (see section
5.2.2).

If in an application schema a
property is considered to be
part of the life-cycle
information of a spatial object
type, the property shall receive
this stereotype.



version Association role If in an application schema an
association role ends at a
spatial object type, this
stereotype denotes that the
value of the property is meant
to be a specific version of the
spatial object, not the spatial
object in general.

5.2.2. Voidable characteristics

The CvoidableE stereotype is used to characterise those properties of a spatial object that may not
be present in some spatial data sets, even though they may be present or applicable in the real
world. This does not mean that it is optional to provide a value for those properties.

For all properties defined for a spatial object, a value has to be provided D either the corresponding

value (if available in the data set maintained by the data provider) or the value of void. A void value
shall imply that no corresponding value is contained in the source spatial data set maintained by

the data provider or no corresponding value can be derived from existing values at reasonable

costs.

Recommendation 2

[ 1]
The reason for a void value should be provided where possible using a listed value

from the VoidReasonValue code list to indicate the reason for the missing value.

The VoidReasonValue type is a code list, which includes the following pre-defined values:

¥ Unpopulated : The property is not part of the dataset maintained by the data provider. However,
the characteristic may exist in the real world. For example when the "elevation of the water
body above the sea level" has not been included in a dataset containing lake spatial objects, then
the reason for a void value of this property would be 'Unpopulated'. The property receives this
value for all spatial objects in the spatial data set.

¥ Unknown : The correct value for the specific spatial object is not known to, and not computable
by the data provider. However, a correct value may exist. For example when the "elevation of
the water body above the sea level" of a certain lake has not been measured, then the reason for
a void value of this property would be 'Unknown'. This value is applied only to those spatial
objects where the property in question is not known.

¥ Withheld : The characteristic may exist, but is confidential and not divulged by the data
provider.

NOTE It is possible that additional reasons will be identified in the future, in particular to support
reasons / special values in coverage ranges.

The CvoidableE stereotype does not give any information on whether or not a characteristic exists
in the real world. This is expressed using the multiplicity:

¥ If a characteristic may or may not exist in the real world, its minimum cardinality shall be



defined as 0. For example, if an Address may or may not have a house number, the multiplicity
of the corresponding property shall be 0..1.

¥ If at least one value for a certain characteristic exists in the real world, the minimum
cardinality shall be defined as 1. For example, if an Administrative Unit always has at least one
name, the multiplicity of the corresponding property shall be 1..*

In both cases, the CvoidableE stereotype can be applied. In cases where the minimum multiplicity is
0, the absence of a value indicates that it is known that no value exists, whereas a value of void
indicates that it is not known whether a value exists or not.

EXAMPLE If an address does not have a house number, the corresponding Address object should

not have any value for the CvoidableE attribute house number. If the house number is simply not
known or not populated in the data set, the Address object should receive a value of void (with the
corresponding void reason) for the house number attribute.

5.2.3. Code lists

Code lists are modelled as classes in the application schemas. Their values, however, are managed
outside of the application schema.

5.2.3.1. Code list types

The IRs distinguish the following types of code lists.

IR Requirement
Article 6
Code Lists for Spatial Data Sets

1. The code lists included in this Regulation set out the multilingual thesauri to be
used for the key attributes, in accordance with Article 8(2), point (c), of
Directive 2007/2/EC.

2. The Commission shall establish and operate an INSPIRE code list register at
Union level for managing and making publicly available the values that are
included in the code lists referred to in paragraph 1.

3. The Commission shall be assisted by the INSPIRE Commission expert group in
the maintenance and update of the code list values.

4. Code lists shall be one of the following types:

a. code lists whose values comprise only the values specified in the INSPIRE
code list register;

b. code lists whose values comprise the values specified in the INSPIRE code
list register and narrower values defined by data providers;

c. code lists whose values comprise the values specified in the INSPIRE code
list register and additional values at any level defined by data providers;

d. code lists, whose values comprise any values defined by data providers.

5. Code lists may be hierarchical. Values of hierarchical code lists may have a



more general parent value.

6. Where, for an attribute whose type is a code list as referred to in paragraph 4,
points (b), (c) or (d), a data provider provides a value that is not specified in the
INSPIRE code list register, that value and its definition and label shall be made
available in another register.

The type of code list is represented in the UML model through the tagged value extensibility , which
can take the following values:

¥ none, representing code lists whose allowed values comprise only the values specified in the IRs
(type a);

¥ narrower , representing code lists whose allowed values comprise the values specified in the IRs
and narrower values defined by data providers (type b);

¥ open, representing code lists whose allowed values comprise the values specified in the IRs and
additional values at any level defined by data providers (type c); and

¥ any, representing code lists, for which the IRs do not specify any allowed values, i.e. whose
allowed values comprise any values defined by data providers (type d).

Recommendation 3

1]
Additional values defined by data providers should not replace or redefine any

value already specified in the IRs.

NOTE This data specification may specify recommended values for some of the code lists of type (b),
(c) and (d) (see section 5.2.4.3). These recommended values are specified in a dedicated Annex.

In addition, code lists can be hierarchical, as explained in Article 6(2) of the IRs.

IR Requirement
Article 6
Code Lists for Spatial Data Sets

(E)

5. Code lists may be hierarchical. Values of hierarchical code lists may have a
more general parent value.

The type of code list and whether it is hierarchical or not is also indicated in the feature catalogues.
5.2.3.2. Obligations on data providers
IR Requirement

Article 6
Code Lists for Spatial Data Sets

(E)

6. Where, for an attribute whose type is a code list as referred to in paragraph 4,



points (b), (c) or (d), a data provider provides a value that is not specified in the
INSPIRE code list register, that value and its definition and label shall be made
available in another register.

Article 6(6) obliges data providers to use only values that are allowed according to the specification
of the code list. The "allowed values according to the specification of the code list" are the values
explicitly defined in the IRs plus (in the case of code lists of type (b), (c) and (d)) additional values
defined by data providers.

For attributes whose type is a code list of type (b), (c) or (d) data providers may use additional
values that are not defined in the IRs. Article 6(6) requires that such additional values and their
definition be made available in a register. This enables users of the data to look up the meaning of
the additional values used in a data set, and also facilitates the re-use of additional values by other
data providers (potentially across Member States).

NOTE Guidelines for setting up registers for additional values and how to register additional values
in these registers is still an open discussion point between Member States and the Commission.

5.2.3.3. Recommended code list values

For code lists of type (b), (c) and (d), this data specification may propose additional values as a
recommendation (in a dedicated Annex). These values will be included in the INSPIRE code list
register. This will facilitate and encourage the usage of the recommended values by data providers
since the obligation to make additional values defined by data providers available in a register (see
section 5.2.4.2) is already met.

Recommendation 4

1
Where these Technical Guidelines recommend values for a code list in addition to

those specified in the IRs, these values should be used.

NOTE For some code lists of type (d), no values may be specified in these Technical Guidelines. In
these cases, any additional value defined by data providers may be used.

5.2.3.4. Governance

The following two types of code lists are distinguished in INSPIRE:

¥ Code lists that are governed by INSPIRE (INSPIRE-governed code lists). These code lists will be
managed centrally in the INSPIRE code list register. Change requests to these code lists (e.g. to
add, deprecate or supersede values) are processed and decided upon using the INSPIRE code list
registerOs maintenance workflows.

INSPIRE-governed code lists will be made available in the INSPIRE code list register at
http://inspire.ec.europa.eu/codelist/<CodeListName >. They will be available in SKOS/RDF, XML and
HTML. The maintenance will follow the procedures defined in ISO 19135. This means that the only
allowed changes to a code list are the addition, deprecation or supersession of values, i.e. no value

will ever be deleted, but only receive different statuses (valid, deprecated, superseded). Identifiers

for values of INSPIRE-governed code |lists are constructed using the pattern


http://inspire.ec.europa.eu/codelist/<CodeListName

http://inspire.ec.europa.eu/codelist/<CodeListName >/<value>.

¥ Code lists that are governed by an organisation outside of INSPIRE (externally governed code
lists). These code lists are managed by an organisation outside of INSPIRE, e.g. the World
Meteorological Organization (WMO) or the World Health Organization (WHO). Change requests
to these code lists follow the maintenance workflows defined by the maintaining organisations.
Note that in some cases, no such workflows may be formally defined.

Since the updates of externally governed code lists is outside the control of INSPIRE, the IRs and
these Technical Guidelines reference a specific version for such code lists.

The tables describing externally governed code lists in this section contain the following columns:

¥ The Governance column describes the external organisation that is responsible for maintaining
the code list.

¥ The Source column specifies a citation for the authoritative source for the values of the code list.
For code lists, whose values are mandated in the IRs, this citation should include the version of
the code list used in INSPIRE. The version can be specified using a version number or the
publication date. For code list values recommended in these Technical Guidelines, the citation
may refer to the "latest available version".

¥ In some cases, for INSPIRE only a subset of an externally governed code list is relevant. The
subset is specified using the Subset column.

¥ The Availability column specifies from where (e.g. URL) the values of the externally governed
code list are available, and in which formats. Formats can include machine-readable (e.g.
SKOS/RDF, XML) or human-readable (e.g. HTML, PDF) ones.

Code list values are encoded using http URIs and labels. Rules for generating these URIs and labels
are specified in a separate table.

Recommendation 5

" The http URIs and labels used for encoding code list values should be taken from
the INSPIRE code list registry for INSPIRE-governed code lists and generated
according to the relevant rules specified for externally governed code lists.

NOTE Where practicable, the INSPIRE code list register could also provide http URIs and labels for
externally governed code lists.

5.2.3.5. Vocabulary

For each code list, a tagged value called "vocabulary” is specified to define a URI identifying the
values of the code list. For INSPIRE-governed code lists and externally governed code lists that do
not have a persistent identifier, the URI is constructed following the pattern <em><a
href="http://inspire.ec.europa.eu/codelist/&It;UpperCamelCaseName&gt"
class="bare">http://inspire.ec.europa.eu/codelist/&lt;UpperCamelCaseName&gt</a>;</em>.

If the value is missing or empty, this indicates an empty code list. If no sub-classes are defined for
this empty code list, this means that any code list may be used that meets the given definition.


http://inspire.ec.europa.eu/codelist/<CodeListName

An empty code list may also be used as a super-class for a number of specific code lists whose
values may be used to specify the attribute value. If the sub-classes specified in the model represent
all valid extensions to the empty code list, the subtyping relationship is qualified with the standard
UML constraint "\{complete,disjoint}".

5.2.4. |dentifier management

IR Requirement
Article 9
Identifier Management

1. The data type Identifier defined in Section 2.1 of Annex | shall be used as a type
for the external object identifier of a spatial object.

2. The external object identifier for the unique identification of spatial objects
shall not be changed during the life-cycle of a spatial object.

NOTE 1 An external object identifier is a unique object identifier which is published by the
responsible body, which may be used by external applications to reference the spatial object. [DS-
D2.5]

NOTE 2 Article 9(1) is implemented in each application schema by including the attribute inspireld
of type ldentifier.

NOTE 3 Article 9(2) is ensured if the namespace and localld attributes of the Identifier remains the
same for different versions of a spatial object; the version attribute can of course change.

5.2.5. Geometry representation

IR Requirement
Article 12
Other Requirements & Rules

1. The value domain of spatial properties defined in this Regulation shall be
restricted to the Simple Feature spatial schema as defined in Herring, John R.
(ed.), OpenGIS" Implementation Standard for Geographic information B
Simple feature access B Part 1: Common architecture, version 1.2.1, Open
Geospatial Consortium, 2011, unless specified otherwise for a specific spatial
data theme or type.

NOTE 1 The specification restricts the spatial schema to 0-, 1-, 2-, and 2.5-dimensional geometries
where all curve interpolations are linear and surface interpolations are performed by triangles.

NOTE 2 The topological relations of two spatial objects based on their specific geometry and
topology properties can in principle be investigated by invoking the operations of the types defined
in ISO 19107 (or the methods specified in EN ISO 19125-1).



5.2.6. Temporality representation

The application schema(s) wuse(s) the derived attributes "beginLifespanVersion® and
"endLifespanVersion" to record the lifespan of a spatial object.

The attributes "beginLifespanVersion" specifies the date and time at which this version of the
spatial object was inserted or changed in the spatial data set. The attribute "endLifespanVersion"
specifies the date and time at which this version of the spatial object was superseded or retired in
the spatial data set.

NOTE 1 The attributes specify the beginning of the lifespan of the version in the spatial data set
itself, which is different from the temporal characteristics of the real-world phenomenon described

by the spatial object. This lifespan information, if available, supports mainly two requirements:
First, knowledge about the spatial data set content at a specific time; second, knowledge about
changes to a data set in a specific time frame. The lifespan information should be as detailed as in
the data set (i.e., if the lifespan information in the data set includes seconds, the seconds should be
represented in data published in INSPIRE) and include time zone information.

NOTE 2 Changes to the attribute "endLifespanVersion" does not trigger a change in the attribute
"beginLifespanVersion".

IR Requirement
Article 10
Life-cycle of Spatial Objects

(E)

3. Where the attributes beginLifespanVersion and endLifespanVersion are used,
the value of endLifespanVersion shall not be before the value of
beginLifespanVersion.

NOTE The requirement expressed in the IR Requirement above will be included as constraints in
the UML data models of all themes.

Recommendation 6

" If life-cycle information is not maintained as part of the spatial data set, all spatial

objects belonging to this data set should provide a void value with a reason of
"unpopulated”.

5.2.6.1. Validity of the real-world phenomena

The application schema(s) use(s) the attributes "validFrom" and "validTo" to record the validity of
the real-world phenomenon represented by a spatial object.

The attributes "validFrom" specifies the date and time at which the real-world phenomenon
became valid in the real world. The attribute "validTo" specifies the date and time at which the real-
world phenomenon is no longer valid in the real world.

Specific application schemas may give examples what "being valid" means for a specific real-world



phenomenon represented by a spatial object.

IR Requirement
Article 12
Other Requirements & Rules

(E)

3. Where the attributes validFrom and validTo are used, the value of validTo shall
not be before the value of validFrom.

NOTE The requirement expressed in the IR Requirement above will be included as constraints in
the UML data models of all themes.

5.2.7. Coverages

Coverage functions are used to describe characteristics of real-world phenomena that vary over
space and/or time. Typical examples are temperature, elevation, precipitation, imagery. A coverage
contains a set of such values, each associated with one of the elements in a spatial, temporal or
spatio-temporal domain. Typical spatial domains are point sets (e.g. sensor locations), curve sets
(e.g. isolines), grids (e.g. orthoimages, elevation models), etc.

In INSPIRE application schemas, coverage functions are defined as properties of spatial object types
where the type of the property value is a realisation of one of the types specified in ISO 19123.

To improve alignment with coverage standards on the implementation level (e.g. ISO 19136 and the
OGC Web Coverage Service) and to improve the cross-theme harmonisation on the use of coverages
in INSPIRE, an application schema for coverage types is included in the Generic Conceptual Model
in 9.9.4. This application schema contains the following coverage types:

¥ RectifiedGridCoverage : coverage whose domain consists of a rectified grid ® a grid for which
there is an affine transformation between the grid coordinates and the coordinates of a
coordinate reference system (see Figure 3, left).

¥ ReferenceableGridCoverage: coverage whose domain consists of a referenceable grid B a grid
associated with a transformation that can be used to convert grid coordinate values to values of
coordinates referenced to a coordinate reference system (see Figure 3, right).

In addition, some themes make reference to the types TimeValuePair and Timeseries defined in
Taylor, Peter (ed.), OGC WaterML 2.0: Part 1 B Timeseries, v2.0.0, Open Geospatial Consortium,
2012. These provide a representation of the time instant/value pairs, i.e. time series (see Figure 4).

Where possible, only these coverage types (or a subtype thereof) are used in INSPIRE application
schemas.

(Source: IS0 19136:2007) (Source: GML 33.0)



Figure 3 B Examples of a rectified grid (up) and a referenceable grid (down)
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Figure 4 b Example of a time series

5.3. Application schemas for Land Cover

5.3.1. Description

5.3.1.1. Narrative description

5.3.1.1.1. Background

The following section is a narrative description of the INSPIRE Land Cover Data Model using
ordinary language and simple diagrammatic illustrations instead of UML. These illustrations and
the accompanying text are informal. The purpose is partly to explain the model, partly to assist
readers who find UML diagrams difficult to interpret.

Land cover data provides a description of the surface of the earth by its (bio-) physical
characteristics.

In the real world, this surface is populated with physical landscape elements (e.g. buildings, roads,
trees, plants, water bodies etc.). Many of these elements are themselves spatial features and
represented as such by other INSPIRE themes. The physical characteristics of the landscape
elements combine to form the land cover of an area. Land cover is in this sense an abstraction and
should be perceived as a surface characteristic rather than a collection of features. Mapping and
description of land cover is therefore also different from the mapping of the individual landscape
elements.

The conceptual starting point of the INSPIRE land cover data model is the "real world" and its (bio-)
physical surface of the earth. The surveying, mapping and monitoring of this surface is organized
through land cover survey initiatives. A land cover survey initiative is an activity, usually a long-
lasting program, carried out by a mandated organization. Examples of land cover survey initiatives



are the CORINE Land Cover program (CLC) implemented by the European Environmental Agency
(EEA) and the LUCAS area frame survey implemented by Eurostat. Many Member States and
regional authorities also conduct land cover survey initiatives serving national and regional needs
for land cover information and land monitoring. The assortment of survey initiatives show that
land cover can be described, classified and mapped in many different ways, justified by a multitude

of applications and user requirements.

LC survey initiatives  Other mapping initiatives

Figure 5 : Mapping and surveying of land cover is done through land cover survey initiatives.
This is different from the mapping of the individual landscape elements.

Land cover survey initiatives provide a link between other aspects of the model: The real world,
users, documentation and data. The "users" are the institutions, agencies, organizations or people
requesting information about the land cover, thereby justifying the effort of carrying out a land
cover survey.

f"l‘_l_‘l__g earths’ bio-physical surface”

e —

S

e e Land Cover e
Documentation Survey Initiative Users
Figure 6 : A land cover survey initiative is the framework for land cover mapping, linking the

activity to users, documentation and the actual data that are produced.

5.3.1.1.2. Mapping strategies

By far, the most common mapping strategy employed by land cover mapping initiatives is
classification. The earthOs surface is subdivided into a set of land cover units, presumably uniform
in terms of land cover, and a land cover class (or several if mosaics are allowed) is assigned to each



unit.

An alternative strategy is attribution. The land cover unit is in this case described by various
attributes providing relevant information about the land cover situation. Examples are the number
of buildings or length of paved roads. Attribution is not often used in combination with
classification.

The third strategy is parameterization. This strategy emphasizes one particular aspect of the land
cover (e.g. soil sealing or grass coverage), describing this aspect as a parameter. The land cover
units for parameterization are usually, but not necessarily, raster cells. The pan-European GMES
High Resolution Layers have been created as a result of this strategy.

The current development in land cover mapping and monitoring, at least at the pan-European
level, is a movement towards integration of these three strategies. Land cover units created by
classification are populated with auxiliary information drawn from secondary data sources, which

in turn may be created as a result of the parametric approach. The GMES High Resolution Layers
are examples of parametric data sources used to populate (by attribution) the units of the CORINE
Land Cover dataset, itself a product of classification.

5.3.1.1.3. Land cover documentation and code lists

Documentation is the collection of technical documents that describe the data collection methods,
definitions, rules for measurement and classification, and other relevant issues explaining the

content of the land cover survey. An example is the technical documentation of CORINE Land
Cover. The documentation is usually available as text documents, containing indispensable
background information required for proper use of the data.

One particularly important part of the documentation is a code list of the land cover nomenclature.
This code list is included in the core model and therefore mandatory in INSPIRE. The code list can
have any format found appropriate by the data provider. The primary use of a code list is to check
that a code found in a land cover data set is valid, and to use the code list as a lookup table to find
the textual legend associated with a code. Multi-lingual code lists are recommended in order to
support the reuse of data across Europe. Introducing portrayal rules (eg RGB codes) in the code list
will promote visual harmonization.

I bocumentation

Definitions

Instructions

Nomenclature

Code list

Land Cover
Survey Initiative




Figure 7 : The documentation of a land cover survey initiative consists of definitions (possibly
including a classification system), survey instructions and a nomenclature. The nomenclature
should be expressed as a code list and made available in INSPIRE.
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Figure 8 : Description of CORINE Land Cover class 213 Rice field using ISO 19144-2 Land Cover
Meta Language (LCML).

Documentation interpretable by computers, allowing applications to convert data between
different classification systems automatically help to improve interoperability. This level of
harmonization is outside the scope of INSPIRE. Consequently, the data specification does not
require machine-readable code lists. It is still recommended to establish machine-readable
documentation. It is also recommended to include portrayal rules and a formal definition of the
codes. The formal description can either be done by using the Land Cover Meta Language (LCML)
defined by I1SO standard (ISO 19144-2) or by using a Feature Catalogue as described in ISO 19109
and 19110 (Geographic information - Rules for application schema & Methodology for feature
cataloguing).

5.3.1.1.4. Geometry

The data produced by a land cover survey initiative consists of one or more land cover datasets. A
land cover dataset is simply a collection of observation units where the land cover has been
observed and measured. These observation units are called land cover units in the data
specification.

Conceptually, the geometry of a land cover dataset is a partition (in a mathematical sense) of the
earth surface and should therefore be represented as a coverage (ISO 19123). The experience is,
however, that the land cover mapping community is unable to handle coverage structures. Simple
feature points and polygons together with raster structures are therefore, as a pragmatic
alternative, used as the geometrical representation of land cover units in this data specification.

The land cover unit is the "geometry of a land cover observation". When a CORINE Land Cover
polygon is classified, it implies that a land cover observation is carried out, and the geometry of this
observation is the polygon which the observation is attached to. When the field surveyors
determine the land cover at a LUCAS survey point they make an observation, and the geometry of
this observation is the point. Land cover units are thus the geometrical building blocks of the land
cover data specification.

Polygons are included in the model because many land cover mapping initiatives are using this

representation. Most notable is the pan-European CORINE Land Cover program. Points are included
in the model because this is an observation method used in statistical surveys of land cover. An
example is the LUCAS area frame survey conducted by Eurostat. Finally, the data model includes
raster as geometry in order to allow representation of the GMES High Resolution Layers at the pan-
European level and land cover data developed from satellite imagery at the national level.

Due to the use of simple feature polygons in the data model, the specification also introduces
certain geometrical restrictions: Polygons are not allowed to overlap and gaps must be controlled.
Controlled gaps imply that the user must be able to distinguish between areas where information is
unavailable (eg due to cloud cover in aerial photographs) and areas not covered by the mapping
initiative.

The land cover of a land cover unit is observed on a particular observation date. The observation
date is the acquisition date of the aerial photo or satellite image in cases where remote sensing is
the observation method. For field surveys, the observation date is the date of the visit in the field.



Each land cover unit can be observed several times (e.g. sample points visited every year). This is
represented in the core data model by allowing several observed situations to be assigned to each
land cover unit. There is no limit to how many temporal situations that can be attached to each land

cover unit in order to represent a sequence of changes.

The geometry of a particular land cover dataset is static. It does not change. A change in the

geometry, created because a polygon is split or because two polygons are merged, must be
represented by a new land cover dataset. Spatial data management, and therefore also the business

model for management of changes in data set geometry, is the responsibility of the data owner.

The recommended strategies for representing land cover change are (a) to use a fixed geometry
and change only the land cover code from one observation date to another; (b) to delineate land
cover change features (which are valid only between two reference dates) ; or (c) to use sample
points.

The data model

The core model (see also figure above) proposed for the INSPIRE implementing rules represents a
land cover data set consisting of a collection of land cover units. The land cover unit can be a point,

a polygon or a raster cell. The land cover data set is also associated with a code list with legal land
cover codes and their names (e.g. the CORINE Land Cover code list). A land cover code from the
code list is assigned to each land cover unit.

The core model furthermore allows several codes to be assigned to each land cover unit (in order to
represent mosaics). It is also, in this case, possible to attach a "Covered percentage" to each code in
the mosaic. Finally, the core model allows the observation to be attached to an observation date,
and several observation dates to be attached to each land cover unit. The observation date is
included because it provides important metadata at the observation level and also because it allows
representation of land cover change.

The data specification does not prescribe or recommend any particular land cover nomenclature
for use in INSPIRE. There is a multitude of different ways to describe land cover. This is partly due
to the wide range of aspects of the environment embraced by land cover, but also due to the many
different uses of land cover data. There is only one "real world" but many different descriptions of
this world depending on the aims, methodology and terminology of the observer. It is therefore a
misguided approach to enforce a single classification system as the common classification system
for Europe.

The approach taken by this data specification is instead to allow several different land cover
nomenclatures to coexist in the context of INSPIRE. The owners of the various code lists are,
however, encouraged to document their code lists by using the upcoming ISO standard 19144-2
Land Cover Meta Language or by using a feature catalogue (ISO 19109 and 19110) and provide
access to this documentation through a web link for interoperability.

The extended data model, included in the data specification as an informative annex, provides
mechanisms for attribution of the land cover units, parameterization and for use of multiple
nomenclatures. Since the core model is a subset of the extended model, data providers
implementing the extended model are also implicitly INSPIRE compliant.
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Figure 9 : Land cover description. Core model (top) and extended model (bottom)

5.3.1.2. UML Overview

To represent all the information presented in the narrative description above, Land Cover data
shall be modeled through one of the two core applications schemas presented in Figure 10:

¥ LandCoverVector  defines a vector representation (i.e. points or surfaces) to support Land
Cover data.

¥ LandCoverRaster defines a raster representation to support Land Cover data.

These two application schemas build the Core of the LC model. They are separated for technical

reason but support bacically the same needs and use cases. Only two differences are made for
technical reasons (for implementation) :

¥ only one classification code is allowed per raster cell for the raster representation (multiple
codes are allowed in the vector representation in order to follow LC changes).

¥ no mosaic description allowed for the raster representation.

pkg Land Cover AS Struct... /
eapplicationSchemas eapplicationSchemas
LandCoverCoreVector LandCoverCoreRaster
+ LandCoverClassValue + LandCoverGridCoverage
+ LandCowerDataset + LandCoverMomenclature
= + LandCoverObsenvation
= + LandCoverUnit
+ LandCowerMomenclature
= + LandCowerValue

Figure 10 B UML package diagram: Overview of the structure defined for mandatory Land
Cover Application Schemas



As described before, these two models are independent and support two different Land Cover data
representations. To implement INSPIRE LC specification, one of those shall be chosen:

TG Requirement 2

Data compliant with this data specification shall implement LandCoverVector  or
LandCoverRaster  application schema.

Land Cover data are covered by an ISO Standard (ISO 19144-1 B Classification Systems) which is
based on ISO 19123 - Coverages. In ISO 19144-1, Land Cover data are represented by a set of non-
overlapping polygons modeled by the class CL_ClassifiedSurface (subtype of a
CV_DiscreteSurfaceCoverage). This approach was initially recommended by the Thematic Working
Group but due to technical difficulties to implement coverages, it was decided to represent Land
Cover data in INSPIRE with separate vector and raster representations, closer to CORINE and other
available datasets. From a conceptual point of view, the LandCoverVector application schema (with
geometries restricted to surfaces) supports the same information as provided by a coverage model
based on ISO 19144-1.

A third application schema is also included in this specification: LandCoverExtended. This
application schema defines extensions on the LandCoverVector model to support additional use
cases. This application schema makes it possible to support more than one nomenclature and also
to use parameters to describe Land Cover.

pkg Land Cover AS Struct... /

gapplicationSchemas
Land CoverExtended

+ LandCoverExtendedDataSet

+ LandCoverExtendedObsenvation
+ LandCoverExtendedUnit

+ CountableParameter

+ ParameterType

+ PercentageParameter

+ PresenceParameter

Figure 11 B UML package diagram: Overview of the Extended Land Cover Application
Schemas

5.4. Application schema LandCoverNomenclature

5.4.1. Description

5.4.1.1. Narrative description

This application schema defines common components used by LandCoverVector and
LandCoverRaster applciations schemas.

5.4.1.2. UML Overview

This application is based on ISO standards and the Generic Conceptual Model developed by INSPIRE



to share common concepts:

¥ 1SO 19144-2 for defining nomenclature with the LCML language.

¥ General Conceptual Model B Base Types for INSPIRE identifier and other common shared
concepts.

pkg Land Cover Nomenclat... /J

sapplicationSchemas
LandCoverMomenclature

+ CorineValue
+ LandCoverClass\Value
+ LandCoverNomenclature

J
{from Generic Conceptual Mo

£ i
. i e . "
ulmp::rtx-x.f \\Elmpo B
¢ 5,
A T fo————— . l_:r_Dr; _;:a_iﬁ_lﬂa:g;'_FE:u_n?da_Ii;n_S_cEe_m;; '_Iér:_:l T
. - | . I
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! FﬂadeLJ ) |
|
: L LC LandCoverClassStructure |
| Base Types :
| |
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! |

(from IS0 19144-2 LCML)

Figure 12 B UML package diagram: LandCoverVector dependencies
This application schema contains five UML classes:

¥ LandCoverClassValue

¥ LandCoverNomenclature

NOTE : CorineValue represents Corine nomenclature as an example of LandCoverClassValue
codelist.

5.4.1.2.1. LandCoverNomenclature

A LandCoverNomenclature  specifies information provided for correct understanding and
interpretation of the classification codes contained in the data set.



class LandCoverNomenclat... /

adataTypes
LandCoverNomenclature

+ inspireld: Identifier

+ nomenclatureCodelist: URL

+ responsibleParty: RelatedParty

avoidables

+ embeddedDescription: LC_LandCoverClassificationSystem [0..1]
+ extemalDescrption: DocumentCitation [0..7]

constraints
{ExternalOrEmbeddedDescription}

Figure 13 B UML class diagram: LandCoverNomenclature
nomenclatureCodeList

this attribute references the code list attached to the nomenclature. This code list makes links
between codes and values (the code being "112" and the value "discontinuous-urban-fabric" if the
nomenclature is CORINE).

responsibleParty

this attribute specifies which party (or organisation) defines and is responsible for the
nomenclature. It allows giving contact and/or organisation name.

embeddedDescription

it allows using 1SO 19144-2 (LCML metalanguage) to provide a description of the classification
system with this common metalanguage. LC_LandCoverClassificationSystem is the root class from
ISO 19144-2 to instantiate a definition of a nomenclature with LCML.

externalDescription

this attribute allows to provide a set of URL pointing to the documentation (specification or other
document) describing the classification system used and the nomenclature used. These URL can be
used to point multiple documents, for example in different languages.

TG Requirement 3

. Each nomenclature used by a Land Cover Data set shall be described by at least
one of the two attribute  externalDescription or embeddedDescription .

IR Requirement
Annex lll, Section 2.6
Theme-specific Requirements

If an an externalDescription attribute is provided for a LandCoverNomenclature
data type, the referenced online description shall define, for each class, at least a
code, a name, a definition and a RGB value to be used for portrayal. If the online



description describes the nomenclature for a LandCoverGridCoverage object, an
integer grid code shall also be provided for each class. This code shall be used in
the range of the LandCoverGridCoverage to represent the corresponding class.

NOTE the grid code is the value used to effectively store classifications in raster formats. Values are
consecutive (1, 2, 3), each representing a LC class. For more details, see CORINE Table in Annex E.
The following table is an extract with class definitions.

Table 6 : Example of CORINE Nomenclature description

GRID_CODE CLC_CODE LABEL/Name DEFINITION RGB
1 111 Continuous urban Most of the land is  230-000-077
fabric covered by
structures.

Buildings, roads
and artificially
surfaced area
cover almost all
the ground. Non-
linear areas of
vegetation and

bare soil are
exceptional.
2 112 Discontinuous Most of the land is  255-000-000
urban fabric covered by
structures.

Buildings, roads
and artificially
surfaced areas
associated with
vegetated areas
and bare soil,
which occupy
discontinuous but
significant
surfaces.

For interoperability purposes, it is recommended to provide documentation about the
nomenclature in English. Documentation is useful to the widest community of users if it is written
in English.

Recommendation 1

" The documentation of the particular national land cover nomenclature should be

documented in English, if available (through attribute "externalDescription”). If
this is not yet the case, an effort should be made to provide this information.



5.4.1.2.2. LandCoverClassValue

This is an empty code list allowing each data provider to define its own code list for classifying
Land Cover objects (points or surfaces). This is done by putting "any" value for the extensibility tag
and leaving the vocabulary tag empty.

class LandCoverNomenclat... /

gcodelists
LandCoverClassValue

tags
asDictionary = true
extensibility = any
vocabulary =
¥sdEncodingRule = iso19136_2007_INSPIRE_Extensions

Figure 14 B UML class diagram: LandCoverClassValue

This code list defines a mapping between codes and values and allows retrieval of Land Cover
classification values through their code. CORINE Land Cover code list is an example for this code

list.

class LandCoverNomenclat... /

«Codelists
LandCoverClassValue

tags
asDictionary = true
extensibility = any
vocabulary =
xsdEncodingRule = iso19136_2007_INSFIRE_Extensions

«codelists
CorineValue

tags
as Dictionary = true
extensibility = any
vocabulary = hitp:/fwww. eea. europa. eu/dat a-and-maps/ data/conne-land-cover-2006-raster-1/corine-land-cover-class es-and/clc_legend cswat_downloadfile
xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

Figure 15 B UML class diagram: CORINEValue

For example, the following code list for CORINE LC data set would begin with:

111
112
121
122
123

Table 7 : example of LandCoverClassValue code list

Continuous urban fabric

Discontinuous urban fabric

Industrial or commercial units

Road and rail networks and associated land

Port areas




NOTE The complete code list for CORINE 2000 and CORINE 2006 can be found in Annex E.

5.4.2. Feature catalogue

Feature catalogue metadata

Application Schema

Version number

INSPIRE Application Schema
LandCoverNomenclature

3.0

Types defined in the feature catalogue

Type
CorineValue
LandCoverClassValue

LandCoverNomenclature

5.4.2.1. Data types

5.4.2.1.1. LandCoverNomenclature

LandCoverNomenclature

Name:

Definition:

Description:

Stereotypes:

Attribute: embeddedDescription

Name:
Value type:

Definition:

Multiplicity:

Stereotypes:

Package Stereotypes
LandCoverNomenclature CcodelListE
LandCoverNomenclature CcodelListE
LandCoverNomenclature CdataTypeE

Land Cover Nomenclature

Information about reference national,
institutional or local Land Cover nomenclature.

Land Cover Nomenclature allows to reference
nomenclatures documentation and associated
code list, and to define them through an
external reference or included within the data
according 19144-2.

CdataTypeE

embedded Description
LC_LandCoverClassificationSystem

An embedded encoding of the classification
system according to ISO 19144-2.

0.1
CvoidableE



LandCoverNomenclature

Attribute: inspireld

Name:
Value type:
Definition:

Description:

Multiplicity:

Attribute: nomenclatureCodelList

Name:
Value type:

Definition:

Multiplicity:

Attribute: externalDescription

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:

Attribute: responsibleParty

Name:
Value type:

Definition:

Description:

Multiplicity:

inspireld
Identifier
External object identifier of the spatial object.

NOTE An external object identifier is a unique
object identifier published by the responsible
body, which may be used by external
applications to reference the spatial object. The
identifier is an identifier of the spatial object,
not an identifier of the real-world phenomenon.

1

nomenclatureCodeList
URI

An http URI pointing to the code list attached to
the nomenclature used.

1

externalDescription
DocumentCitation

Document describing the nomenclature used in
this data set.

0..*
CvoidableE

responsible party
RelatedParty

Party responsible for the development and/or
maintenance of the nomenclature.

The responsible party could be EEA, a national
or local mapping agency, E

1



LandCoverNomenclature

Constraint: ExternalOrEmbeddedDescription

Natural language:

OCL:

5.4.2.2. Code lists
5.4.2.2.1. CorineValue

CorineValue

Name:
Definition:
Extensibility:

Identifier:

Values:

5.4.2.2.2. LandCoverClassValue

LandCoverClassValue

Name:
Definition:

Description:

Extensibility:

Identifier:

Values:

5.4.2.3. Imported types (informative)

The embedded description or the external
desciption shall be provided.

Corine Land Cover code list
Corine Land Cover code list governed by EEA.
any

http://www.eea.europa.eu/data-and-maps/data/
corine-land-cover-2006-raster-1/corine-land-
cover-classes-and/clc_legend.csv/at_download/
file

The allowed values for this code list comprise
any values defined by data providers. INSPIRE
Registry includes recommended values that
may be used by data providers.

Land Cover Class Value
Land cover code list or classification.

An empty code list that act as a container for
Corine, other european, national or local code
list for LC nomenclature.

any

http://inspire.ec.europa.eu/codelist/
LandCoverClassValue

The allowed values for this code list comprise
any values defined by data providers.

This section lists definitions for feature types, data types and code lists that are defined in other
application schemas. The section is purely informative and should help the reader understand the


http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://inspire.ec.europa.eu/codelist/LandCoverClassValue
http://inspire.ec.europa.eu/codelist/LandCoverClassValue

feature catalogue presented in the previous sections. For the normative documentation of these
types, see the given references.

5.4.2.3.1. DocumentCitation

DocumentCitation

Package: Base Types 2

Reference: INSPIRE Generic Conceptual Model, version 3.4
[DS-D2.5]

Definition: Citation for the purposes of unambiguously

referencing a document.

5.4.2.3.2. Identifier

Identifier

Package: Base Types

Reference: INSPIRE Generic Conceptual Model, version 3.4
[DS-D2.5]

Definition: External unique object identifier published by
the responsible body, which may be used by
external applications to reference the spatial
object.

Description: NOTE1 External object identifiers are distinct

from thematic object identifiers.

NOTE 2 The voidable version identifier attribute
is not part of the unique identifier of a spatial
object and may be used to distinguish two
versions of the same spatial object.

NOTE 3 The unique identifier will not change
during the life-time of a spatial object.

5.4.2.3.3. LC_LandCoverClassificationSystem

LC_LandCoverClassificationSystem

Package: LC_LandCoverClassStructure

Reference: Geographic information - Classification systems
- Part 2: Land Cover Meta Language (LCML) [ISO
19144-2:2012]

5.4.2.3.4. RelatedParty



RelatedParty

Package:

Reference:

Definition:

Description:

5.4.2.3.5. URI

URI

Package:

Reference:

5.4.3. Externally governed code lists

Base Types 2

INSPIRE Generic Conceptual Model, version 3.4
[DS-D2.5]

An organisation or a person with a role related
to a resource.

NOTE 1 A party, typically an individual person,
acting as a general point of contact for a
resource can be specified without providing any
particular role.

basicTypes

Geographic information - Geography Markup
Language (GML) [ISO 19136:2007]

The externally governed code lists included in this application schema are specified in the tables in

this section.

5.4.3.1. Governance, availability and constraints

Code list Governance Version
LandCoverClas N/A N/A
sValue

CORINEValue EEA version 2006

Availability Formats Subset

Empty code list N/A

http://www.eea. CSV
europa.eu/data-
and-maps/data/
CORINE-land-
cover-2006-
raster-1/
CORINE-land-
cover-classes-
and/
clc_legend.csv/
at_download/
file

The values of CORINEValue external code lists are included in Annex E for information.


http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file

5.4.3.2. Rules for code list values

Code list Identifiers Identifier examples
CORINEValue code 111 could be http://www.eea.europa.e
referenced as u/data-and-maps/data/

CORINE-land-cover-
2006-raster-1/CORINE-
land-cover-classes-and/
clc_legend/111

5.5. Application schema LandCoverVector

5.5.1. Description

5.5.1.1. Narrative description

Labels

Continuous urban
fabric (Label 3 of CSV
file)

This application schema defines how Land Cover data can be supported by a vector representation.
All requirements of this section apply therefore in the case of Land Cover data being supported by

points or polygons.

5.5.1.2. UML Overview

This application is based on ISO standards and the Generic Conceptual Model developed by INSPIRE

to share common concepts:

¥ |SO 19103 for base types as date and time, numerics.
¥ |SO 19017 for the geometry (points and surfaces).
¥ |SO 19115 for some metadata elements (extents).

¥ LandCoverNomencature application schema.


http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111

pkg Land Cover Vec... /

| From package: Foundation Schemas / SO |

TC211/ 150 18107:2003 Spatial Schema

From package: Foundation Schemas / 150
TC211 /150 19103:2005 Schema Language

«Leaf
Date and Time

I
I
I
: «normative» =
I Geometry _ “{from Primitive)
I -
I ) e «Leab
| (frem IS0 1910?’;'[\2003 Spatial Schema) Pre | Numerics
__________ it et Rk L S ) —
I ’ -7 }
| R WA (from Primitive) ______ 1
| o P
| imports «import» ~ -
| p P e -7 wimport»
| S o
: P AT From package: Foundation Schemas /IS0 TC211 / 1SO
I /,_7'/ 19115:2006 Metadata (Comigendum)
«applicationSchema»
LandCoverVector
+ LandCoverDataset i
=i P ———_———————— — — == . .
+ LandCowerObsenvation «import» . Mformation
=l + LandCowverUnit |
= + LandCowerValue (from ISO 191 15:2006 Metadata (Comigendum))
~. .
S ~ T
«|mphort»

«applicationSchema»
LandCoverNemenclature

+ CorineValue
+ LandCowerClas sValue
+ LandCowerNomenclature

Figure 16 B UML package diagram: LandCoverVector dependencies

This application schema contains four UML classes:

¥ LandCoverData set
¥ LandCoverUnit
¥ LandCoverObservation

¥ LandCoverValue

5.5.1.2.1. LandCoverData set

The LandCoverVector application schema models LC data sets ( LandCoverData set in the schema) as
collections of LandCoverUnit . A LandCoverUnit has a geometry (restricted to point or surface) and
supports the Land Cover information through the attribute

landCoverObservation .

NOTE The term "surface" is used instead of "polygon" for conformity with ISO 19107 standard. A

GM_Polygon can not exist on its own and shall be part of a GM_Surface. The generic 2D geometry
object for 2D is a surface (GM_Surface), according to ISO Standard. Conceptually, the difference is

that a surface can be an aggregation of patches.

TG Requirement 4




A Land Cover data set shall have only one type of geometry (i.e. points or surfaces).
It is not allowed to mix both within the same data set.

The attribute geometry of a LandCoverUnit is a GM_Object, which is the 1ISO 19107 supertype for all

geometry objects. It is restricted to

Additionally, in this core, only one nomenclature (
data set.

GM_Point or GM_Surfaces for LC needs.

nomenclatureDocumentation ) is allowed for each

class LandCoverCoreVector /

«featureTypes
LandCoverDataset

inspireld: Identifier
extent: EX_Extent
name: CharacterString

A

wvoidable, lifeCycleInfo»
+
+

«voidable»
validFrom: Date
validTo: Date

+
+

nomenclatureDocumentation: LandCoverNomenclature

beginLifespanVersion: DateTime
endLifespanVersion: DateTime [0..1]

+dataset

+member

1.*

ufeatureType»
LandCoverUnit

inspireld: Identifier
geometry: GM_Object

+
+

landCoverObservation: LandCoverObservation [1..%]

avoidable, lifeCyclelnfox»
beginLifespanVersion:
endLlifespanVersion: DateTime [0..1]

DateTime

{geometrylsKindOfGM_PointOrGM_Surface}

constraints

Figure 17 B UML class diagram: Land Cover Data set for vector representations

name

the name of the data set. This name can be the name of the region, a geographic identifier. There is

no constraint about its structure.

inspireld

the inspire identifier. It allows to reference spatial objects (features) if needed and follow their



lifecycle.
extent

The extent allows describing the temporal, vertical and geographic extent of the data set.

Recommendation 2

" Each LandCoverData set should at least provide a realization of
EX_GeographicExtent through the extent attribute. This EX_Geographic Extent
should be consistent with the all the geometries provided by the LandCoverUnit

instances (i.e. LandCoverUnit shall be included in the EX_Geographic Extent).

According [ISO 19115], EX_GeographicExtent can be realized through a bounding polygon, a
geographic boundingbox or a geographic description (e.g. name of a region E).

nomenclatureDocumentation

this attribute allows to provide documentation on the nomenclature used in the data set. Please
note that the core model supports only one nomenclature per data set. This nomenclature can be
CORINE, another european nomenclature, a national one or any other LC nomenclature. It is
modelled with the UML class LandCoverNomenclature described in a following section.

5.5.1.2.2. LandCoverUnit

The LandCoverUnit represents a section of space which is classified. It can correspond for example
to a CORINE polygon.

class LandCoverCoreVec... /

«featureType»
LandCoverUnit

+ geometry: GM_Object
+ inspireld: Identifier
+ landCoverObservation: LandCoverObservation [1..7]

«voidable, lifeCyclelnfo»
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

constraints
{geometrylsKindOfGM_PointOrGM_Surface}

Figure 18 B UML class diagram: LandCoverUnit
Each LandCoverUnit is defined by:

¥ a geometry which is restricted to Points (for example LUCAS sample points) or Surfaces (for
example a CORINE LC polygon), through the OCL constraint
"geometrylsKindOfGM_PointOrGM_ Surface".

¥ one or more landCoverObservation which allows description of the unit from a Land Cover
point of view. This attribute then supports the semantic information.



The capacity of a LandCoverUnit to support multiple observations allows changes on the same
LandCoverUnit and then to make temporal analysis.

5.5.1.2.3. LandCoverObservation

The landCoverObservation is described by the class  LandCoverObservation :

class LandCoverCoreVec... /

«dataType»
LandCoverObservation

+ class: LandCowverClassValue

wwoidable»
+ mosaic: LandCowverValue [1..7]
+ observationDate: DateTime

constraints
{coveredPercentagesLowerThan100}

Figure 19 B UML class diagram: LandCoverObservation
The LandCoverObservation class defines following attributes:

¥ class attribute allows one classification code resulting from a classification process. It can be
CORINE code (111, 112, 223, E), IGBP code or other code corresponding to a national,
institutional or local nomenclature. Values are defined in the code list defined by the class
LandCoverClassValue.

¥ observationDate allows to provide temporal information about when the data was acquired.

¥ mosaic allows more precise description of the Land Cover through a collection of classification
values, each associated to a percentage (each being expressed with integers between 0 and 100).
The sum of all these percentages shall be lower than 100. This is checked by the OCL constraint
"coveredPercentagesLowerThan100".

The observationDate and the mosaic are voidable; it means that they shall be provided if they exist
or are easily computable.

All Land Cover information (class and mosaic) are defined according the nomenclature described
and referenced by nomenclatureDocumentation attribute provided at the data set level.

5.5.1.3. Consistency between spatial data sets

Land cover data are described as an abstraction of the physical and biophysical cover of the earthOs
surface. Despite the fact that Land Cover is a transverse theme it has no real connections with other
INSPIRE models, so there is no specific consistency rule with other spatial data sets.

5.5.1.4. Geometry representation

IR Requirement
Annex lll, Section 2



Theme-specific Requirements

The value domain of spatial properties used in this specification shall be restricted
to the Simple Feature spatial schema as defined by EN ISO 19125-1.

NOTE The specification restricts the spatial schema to 0-, 1-, 2-, and 2.5-dimensional geometries
where all curve interpolations are linear.

NOTE The topological relations of two spatial objects based on their specific geometry and topology
properties can in principle be investigated by invoking the operations of the types defined in ISO
19107 (or the methods specified in EN 1ISO 19125-1).

TG Requirement 5
l The spatial representation of a LandCoverData set shall be a set of non-
overlapping geometry objects (points or surfaces).

Comment: Land cover information can also be attached to lines (transects) as part of sampling
schema but then mostly by registration of points where the land cover is changing (eg LUCAS).
Lines are therefore considered to be out of scope.

5.5.1.5. Temporality representation

The application schema(s) wuse(s) the derived attributes "beginLifespanVersion" and
"endLifespanVersion" to record the lifespan of a spatial object.

The attributes "beginLifespanVersion" specifies the date and time at which this version of the
spatial object was inserted or changed in the spatial data set. The attribute "endLifespanVersion"
specifies the date and time at which this version of the spatial object was superseded or retired in
the spatial data set.

NOTE 1 The attributes specify the beginning of the lifespan of the version in the spatial data set
itself, which is different from the temporal characteristics of the real-world phenomenon described

by the spatial object. This lifespan information, if available, supports mainly two requirements:
First, knowledge about the spatial data set content at a specific time; second, knowledge about
changes to a data set in a specific time frame. The lifespan information should be as detailed as in
the data set (i.e., if the lifespan information in the data set includes seconds, the seconds should be
represented in data published in INSPIRE) and include time zone information.

NOTE 2 Changes to the attribute "endLifespanVersion" does not trigger a change in the attribute
"beginLifespanVersion”.

Recommendation 7

If life-cycle information is not maintained as part of the spatial data set, all spatial
objects belonging to this data set should provide a void value with a reason of
"unpopulated”.



5.5.1.5.1. Different types of dates

One important aspect on Land Cover information is its changing quality over time. Therefore, it
refers to a particular situation. A second aspect specific to Land Cover is that it may have a different
appearance within one year subject to seasonal or other variations. This dependenceEcan affectEthe
accurate thematic interpretation and classification of particular classesEin aEgiven data set and in
consequence, also the detection of real land cover change.

Having in mind the two above-mentioned issues, there are several date types to be considered in
describing the landscape from the  Land Cover point of view. Some of these date types are important
when it comes to the comparison of two or more different situations of land cover. On the basis of
diverse available date types, the data user is able to extract and assess land cover change
information from imagery or other data sources. The following shows a list of date types along the
process of land cover data capture and delivery.

a. event date:

The point of time or short period, when a certain type of land cover occurs in reality, is seen as the
event date, e.g. storm damage or clear cut in forest areas, beginning of a construction site, finishing
of a construction site, creation of a new coastline by enclosing former salt marshes with a dike. The
event date would be the most exact information about the point of time when a certain land cover
change appears in reality. The monitoring of land cover aims more at different timelines. Also it is
rather unlikely to have such information on the event date available for the majority of land cover
objects. The storage of the event date for every single case may appear as not feasible and therefore
is considered as not mandatory but voidable.

If nevertheless required, the event date can be modelled as voidable attribute

¥ validFrom: The point of time when the phenomenon started to exist in the real world

¥ validTo: The point of time from when on the phenomenon no longer exists in the real world.
b. observation date:

The observation date is considered as the point of time or situation when the land cover
information source, which is used for land cover data capture, is recorded. Usually the observation
date is equal to the acquisition date of the aerial or satellite image (remote sensing data) used for
mapping a particular spatial unit (polygon). Because many images are used in each survey, the
actual date can vary from one polygon to another within the same data set. The acquisition date of
the recorded imagery would then be attached to every single spatial unit (point/polygon) e.g.
according to the geographic extend of the imagery scenes ("footprints"). The observation date can
also be the point of time when the land cover information is captured on the ground by a field
surveyor. The land cover object in a particular data set can have different observation dates if
several information sources were combined to capture the land cover information (e.g. multi-
temporal satellite imagery). The observation date is usually different from the event date. This
information is recorded by the observationDate attribute (on classes LandCoverClass,
LandCoverMosaic and ParameterType).

c. reference date:

A reference year or reference date is a (more or less exact) moment, a period of time or a certain



time window when the information in a complete data set is assumed to be valid. The time window
for the acquisition of a number of satellite scenes or aerial images within a reference period can
range between a few days to several months or even years. For example, CLC2006 has the reference
year 2006. However, the satellite imagery collection "IMAGE2006", which was used as the
information source, was recorded in the time interval between the years 2005 - 2007. Reference
dates come into play, when data sets of greater dimension (regional, country or pan-european level)
on land cover shall be compared to derive the land cover changes, which occurred during a certain
time interval, e.g. between the two reference years of CLC2006 and CLC2012.

d. edit date:
The point of time when a spatial unit is edited in the data set can be modelled as

¥ beginLifespanVersion : Date and time at which the version of the spatial object was inserted or
changed in the spatial data set.

¥ endLifespanVersion : Date and time at which the version of the spatial object was superseded or
retired in the spatial data set.

e. release date/date of last revision

Point of time, when data set (collection of obtained land cover information) is completed and
finished. The release date can be considered as the closure of the last data set editing or revision
before making the data available to the customers or to the public through online services such as a
web map service (WMS).It can also follow after a publishing date and represent the updating or
correction of a data set, which then again is published afterwards.

f. publishing date

The Point of time when a data set is made available to the public through a data provider and/or
declared as valid and put into force for the first time. After a publishing date several release dates
may follow, which can represent an updated version of the beforehand published data set.

TG Requirement 6
I "Temporality information on Land Cover data" shall be provided by the followings
date types if available: the observation date (b), the edit date (d).

The observation date (b) shall be provided at the coverage level (=data set) through external
metadata with lineage information (dateTime of the observation/acquisition processStep) or at the
feature level (through the dedicated attribute observationDate in class LandCoverObservation .

The edit date (d) shall be provided through the temporal attributes beginLifespanVersion and
endLifespanVersion at the data set level ( LandCoverData set ) and object level ( LandCoverUnit ).

Recommendation 8

1
Temporality information on Land Cover (reference date (c), and the release date

(e)) should be provided through metadata elements at the coverage level.

For temporal reference, the Metadata Inspire Regulation requires to provide at least one of the



metadata elements "temporal extent", "date of publication”, "date of last revision", "date of
creation".

The Land Cover specification recommends to provide the reference date (c) at coverage level (=data
set) through the external metadata element Temporal reference / date of creation (see Chapter 8)
and the release date (e) at the coverage level (=data set) through the external metadata element
Temporal reference / date of publication (see Chapter 8).

5.5.1.5.2. Land cover changes

The current model embodies coverages, which themselves contain one to many spatial units. Over
time these spatial units may change their geometry compared to each other from data set to data
set, or they may be fixed and keep their geometric extend (regular grid) and only change their
thematic land cover information. To represent land cover changes, there are two ways.

One is analytical: The user makes a differentiating overlay between two coverages of different
reference dates, he creates the land cover change himself as a result of this overlay.

Second is historical: For each fixed spatial unit the land cover information is obtained according to
one to many observation dates over time and assigned to the spatial unit. LUCAS points or grid cells
in general are examples of fixed spatial units where land cover data can be "observed" or
"measured" at different points in time on the same spot.

A special case is a data set which contains changing information, e.g. the CORINE Land Cover
Change data set 2000 - 2006. It does not have a reference year. It rather can be seen as a coverage
with "short time" fixed spatial units and two separate situations (observation dates), one referring

to the first and the second to the later observation date, which is represented at the polygon level.

5.5.2. Feature catalogue
Feature catalogue metadata

Application Schema INSPIRE Application Schema LandCoverVector

Version number 3.0

Types defined in the feature catalogue

Type Package Stereotypes
LandCoverDataset LandCoverVector CfeatureTypeE
LandCoverObservation LandCoverVector CdataTypeE
LandCoverUnit LandCoverVector CfeatureTypeE
LandCoverValue LandCoverVector CdataTypeE

5.5.2.1. Spatial object types

5.5.2.1.1. LandCoverDataset



LandCoverDataset

Name:
Definition:

Description:

Stereotypes:

Attribute: inspireld

Name:
Value type:
Definition:

Description:

Multiplicity:

Attribute: beginLifespanVersion

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:

Attribute: endLifespanVersion

Name:
Value type:

Definition:

Multiplicity:

Stereotypes:

Land Cover Data set
A vector representation for Land Cover data.

This representation allows Land Cover data
being supported by a vector geometry.

CfeatureTypeE

inspireld
Identifier
External object identifier of the spatial object.

NOTE An external object identifier is a unique
object identifier published by the responsible
body, which may be used by external
applications to reference the spatial object. The
identifier is an identifier of the spatial object,
not an identifier of the real-world phenomenon.

1

beginLifespanVersion
DateTime

Date and time at which this version of the
spatial object was inserted or changed in the
spatial data set.

1

Cvoidable,lifeCyclelnfoE

endLifespanVersion
DateTime

Date and time at which this version of the
spatial object was superseded or retired in the
spatial data set.

0.1

Cvoidable,lifeCyclelnfoE



LandCoverDataset

Attribute: extent

Name:
Value type:
Definition:

Description:

Multiplicity:

Attribute: name

Name:
Value type:
Definition:
Multiplicity:

Attribute: nomenclatureDocumentation

Name:
Value type:

Definition:

Multiplicity:

Attribute: validFrom

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:

Attribute: validTo

Name:
Value type:

Definition:

Multiplicity:

Stereotypes:

extent
EX_Extent
Contains the extent of the data set.

NOTE Extents may be specified in space, time or
space-time.

1

name
CharacterString
Name of the Land Cover data set.

1

nomenclatureDocumentation
LandCoverNomenclature

Information about the nomenclature used in
this data set.

1

validFrom
Date

The time when the phenomenon started to exist
in the real world.

1
CvoidableE

validTo
Date

The time from which the phenomenon no
longer exists in the real world.

1
CvoidableE



LandCoverDataset

Association role: member

Name:
Value type:
Definition:

Description:

Multiplicity:

5.5.2.1.2. LandCoverUnit

LandCoverUnit

Name:

Definition:

Description:

Stereotypes:

Attribute: inspireld

Name:
Value type:
Definition:

Description:

Multiplicity:

member
LandCoverUnit
A Land Cover Unit being part of the data set.

A Land Cover dataset is a collection of
LandCover units, each one being called an
element.

1.

Land Cover Unit

An individual element of the LC dataset
represented by a point or polygon.

Every unit support Land Cover information.

CfeatureTypeE

inspireld
Identifier
External object identifier of the spatial object.

NOTE An external object identifier is a unique
object identifier published by the responsible
body, which may be used by external
applications to reference the spatial object. The
identifier is an identifier of the spatial object,
not an identifier of the real-world phenomenon.

1



LandCoverUnit

Attribute: beginLifespanVersion

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:

Attribute: endLifespanVersion

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:

Attribute: geometry

Name:
Value type:
Definition:
Description:

Multiplicity:

Attribute: landCoverObservation

Name:
Value type:

Definition:

Multiplicity:

beginLifespanVersion
DateTime

Date and time at which this version of the
spatial object was inserted or changed in the
spatial data set.

1

Cvoidable,lifeCyclelnfoE

endLifespanVersion
DateTime

Date and time at which this version of the
spatial object was superseded or retired in the
spatial data set.

0.1

Cvoidable,lifeCyclelnfoE

geometry

GM_Object

Spatial representation of the Land Cover unit.
NOTE Restricted to point or surface.

1

landCoverObservation
LandCoverObservation

Land cover information at a specific time and
place.

1.



LandCoverUnit

Association role: dataset

Name: dataset
Value type: LandCoverDataset
Definition: Land Cover data set to which this Land Cover

object belongs.
Multiplicity: 1

Constraint: geometrylsKindOfGM_PointOrGM_ Surface

Natural language: geometries shall be points or surfaces

OCL: inv: self.geometry!forAll(l

l.oclisKindOf(GM_Surface) or l.oclisKindOf(GM_Point))

5.5.2.2. Data types

5.5.2.2.1. LandCoverObservation

LandCoverObservation

Name: Land Cover Observation

Definition: Land Cover information interpreted at a
specific time and place.

Stereotypes: CdataTypeE

Attribute: class

Name: class

Value type: LandCoverClassValue

Definition: The assignment of a land cover class to a land
cover unit through a classification code
identifier

Description: The identifier, eg 1.1.1, 1.1.2, E (for CORINE LC

classes) allow to access to the value and the
definition or narrative description of the
corresponding class.

Multiplicity: 1



LandCoverObservation

Attribute: mosaic

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:

Attribute: observationDate

Name:
Value type:

Definition:

Description:

Multiplicity:
Stereotypes:

Constraint: coveredPercentagesLowerThan100

Natural language:

OCL:

5.5.2.2.2. LandCoverValue

LandCoverValue

Name:

Definition:

Stereotypes:

mosaic
LandCoverValue

List of classification values describing into
details a land cover unit, associated with
percentages.

1.x

CvoidableE

observationDate
DateTime

The observation date associated of an
observation.

Defines the observation date of the
classification value. It could be the date of an
aerial/satellital acquisition or of an update on
the field. The observation date allows the user
to have accurate date of when each value was
observed in the real word. In a database, not all
polygon informations are necessarily updated
at the same time.

1
CvoidableE

The sum of all coveredPercentage attributes
attached to each LandCoverObservation shall
be lower or equal to 100

inv:mosaic.coveredPercentage.sum() " 100

Land Cover Value

Generic class supporting Land Cover value and
percentage.

CdataTypeE



LandCoverValue

Attribute: class

Name: class

Value type: LandCoverClassValue

Definition: Assignment of a land cover spatial object to a
land cover class through a classification code
identifier.

Description: The identifier, eg 1, 1.1.2, E (for CORINE LC

classes) allow to access to the value and the
definition or narrative description of the
corresponding class.

Multiplicity: 1

Attribute: coveredPercentage

Name: Covered percentage
Value type: Integer
Definition: Fraction of the LandCoverUnit being concerned

with the classification value.
Multiplicity: 1

Stereotypes: CvoidableE

5.5.2.3. Imported types (informative)

This section lists definitions for feature types, data types and code lists that are defined in other
application schemas. The section is purely informative and should help the reader understand the
feature catalogue presented in the previous sections. For the normative documentation of these
types, see the given references.

5.5.2.3.1. CharacterString

CharacterString
Package: Text
Reference: Geographic information - Conceptual schema

language [ISO/TS 19103:2005]

5.5.2.3.2. Date



Date

Package:

Reference:

5.5.2.3.3. DateTime

DateTime

Package:

Reference:

5.5.2.3.4. EX_Extent

EX_Extent

Package:

Reference:

5.5.2.3.5. GM_Object

GM_Obiject (abstract)

Package:

Reference:

5.5.2.3.6. Identifier

Date and Time

Geographic information - Conceptual schema
language [ISO/TS 19103:2005]

Date and Time

Geographic information - Conceptual schema
language [ISO/TS 19103:2005]

Extent information

Geographic information - Metadata [ISO
19115:2003/Cor 1:2006]

Geometry root

Geographic information - Spatial schema [ISO
19107:2003]



ldentifier

Package: Base Types

Reference: INSPIRE Generic Conceptual Model, version 3.4
[DS-D2.5]

Definition: External unique object identifier published by

the responsible body, which may be used by
external applications to reference the spatial
object.

Description: NOTE1 External object identifiers are distinct
from thematic object identifiers.

NOTE 2 The voidable version identifier attribute
is not part of the unique identifier of a spatial
object and may be used to distinguish two
versions of the same spatial object.

NOTE 3 The unique identifier will not change
during the life-time of a spatial object.

5.5.2.3.7. Integer

Integer
Package: Numerics
Reference: Geographic information - Conceptual schema

language [ISO/TS 19103:2005]

5.5.2.3.8. LandCoverClassValue

LandCoverClassValue

Package: LandCoverNomenclature

Reference: INSPIRE Data specification on Land Cover [DS-
D2.8.11.2]

Definition: Land cover code list or classification.

Description: An empty code list that act as a container for

Corine, other european, national or local code
list for LC nomenclature.

5.5.2.3.9. LandCoverNomenclature



LandCoverNomenclature

Package: LandCoverNomenclature

Reference: INSPIRE Data specification on Land Cover [DS-
D2.8.11.2]

Definition: Information about reference national,

institutional or local Land Cover nomenclature.

Description: Land Cover Nomenclature allows to reference
nomenclatures documentation and associated
code list, and to define them through an
external reference or included within the data
according 19144-2.

5.5.3. Externally governed code lists

The externally governed code lists included in this application schema are specified in the tables in
this section.

5.5.3.1. Governance, availability and constraints

Code list Governance Version Availability Formats Subset
LandCoverClas N/A N/A Empty code list N/A

sValue

CORINEValue EEA version 2006 http://www.eea. CSV

europa.eu/data-
and-maps/data/
CORINE-land-
cover-2006-
raster-1/
CORINE-land-
cover-classes-
and/
clc_legend.csv/
at_download/
file

The values of CORINEValue external code lists are included in Annex E for information.

5.5.3.2. Rules for code list values


http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend.csv/at_download/file

Code list Identifiers Identifier examples Labels

CORINEValue code 111 could be http://www.eea.europa.e  Continuous urban
referenced as u/data-and-maps/data/  fabric (Label 3 of CSV
CORINE-land-cover- file)

2006-raster-1/CORINE-
land-cover-classes-and/
clc_legend/111

5.6. Application schema LandCoverRaster

5.6.1. Description

5.6.1.1. Narrative description

This application schema defines how Land Cover data can be supported by a raster representation.
All requirements of this section apply therefore in the case of Land Cover data being supported by
rectified grid coverage as defined by ISO 19123 standard.

5.6.1.2. UML Overview

This application schema is based on ISO standards and the Generic Conceptual Model developed by
INSPIRE to share common concepts:

¥ |SO 19103 for base types as Integer.
¥ ISO 19115 for some metadata elements (extents, citations E).

¥ General Conceptual Model B Base Types for coverages.

Note : Coverages are also used by other INSPIRE themes (Orthoimagery, Land Use, Elevation ,E)


http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/CORINE-land-cover-2006-raster-1/CORINE-land-cover-classes-and/clc_legend/111

pkg Land Cover Ras... /

"~ From package: Foundation Schemas /1SO |
TC211 /IS0 19103:2005 Schema Language

I
I

| I
| I
! I
: «Leaf I
| Date and Time :
I

| |
I I

From package: Foundation Schemas [ ISO TC211 /
SO 19115:2006 Metadata (Corngendum)

I
I

I

I

I

«Leaf» |
=7| Extent information :
I

i

I

I

I

- |

(from Pn’maﬁﬁe}
e Hm—m————— B o~
N i e T TP

«import» ~Limport»

5 P

" P
«applicationSchema»
LandCoverRaster

+ LandCoverGridCoverage

‘ S
-

«import» -
B M L A «import»
From package: Generig Conceptual Madel »
/
%4
«applicationSchemax»
Coverages (Domain and Range)

“~
y

«applicationSchema»
LandCoverNomenclature

+ CorineValue
+ LandCoverClassValue
+ LandCoverNomenclature

(from Cowerages)

Figure 20 B UML package diagram: Overview of the LandCoverRaster application schema
The application schema LandCoverRaster contains one classe:

¥ LandCoverGridCoverage which defines how a grid coverage can support Land Cover
information.

This class are detailed in the next subsection.
NOTE CorineValue gives an example of an instantiated code list

5.6.1.2.1. LandCoverGridCoverage

The LandCoverRaster application schema models LC data as rectified grid coverages (in the sense of
ISO 19123). This coverage supports the same set of attributes as the LandCoverData set (Land Cover
Vector application schema) but has some restrictions compared to the vector model: It does not
support all the semantic information provided by the LandCoverinformation:

1. There is no observation date.

2. There is no mosaic.



class LandCoverCoreRas... /

CoverageByDomainAndRange

«featureType»
Coverages (Domain and Range)::
RectifiedGridCoverage

2CoverageByDomainAndRange

+ cowverageFunction CowverageFunction [0..1]
+ domain>et: Any

+ rangeSet: Any [0..%] {ordered}

;:Coverage

+ metadata: Any [0..7]

+ rangeType: RecordType

constraints
{domainlsRectifiedGrid}
::CoverageByDomainAndRange
{ gridFunctionRequires GridDomain }

«featureTypes
LandCoverGridCoverage

extent: EX Extent

inspireld: Identifier

name: CharacterString

nomenclatureDocumentation:  LandCoverNomenclature

«woidable, lifeCycleinfoz
+ beginLifespanVersion. DateTime
+ endLifespanVersion. DateTime [0..1]

«voidable»
+ alidFrom: Date
+ validlo: Date

+ o+ + o+

constraints
frangeSetIsKindOfLandCowerClass Value}

Figure 21 B UML class diagram: LandCoverRaster / LandCoverGridCoverage

Only the equivalent of the information classValue found in the Vector representation (i.e. the
reference to a code list through the type LandCoverClassValue) is then supported by the raster
representation of LC data (see figure above, with "rangeSetlsKindOfLandCoverClassValue"
constraint). The rangeSet of the raster allows attaching a single classification code, resulting from a
classification process, to each raster cell. These can be Corine codes, IGBP codes or other codes
corresponding to a national, institutional or local nomenclature.

These restrictions are linked to the formats used to encode rectified grid coverages (as Geotiff)
which only support one value per pixel.

5.6.1.3. Consistency between spatial data sets

Land cover data are described as an abstraction of the physical and biophysical cover of the earthOs
surface. Despite the fact that Land Cover is a transverse theme it has no real connections with other
INSPIRE models, so there is no specific consistency rule with other spatial data sets.



5.6.1.4. Geometry representation

IR Requirement
Annex I, Section 2
Theme-specific Requirements

The value domain of spatial properties used in this specification shall be restricted
to the Simple Feature spatial schema as defined by EN 1SO 19125-1.

NOTE The specification restricts the spatial schema to 0-, 1-, 2-, and 2.5-dimensional geometries
where all curve interpolations are linear.

NOTE The topological relations of two spatial objects based on their specific geometry and topology
properties can in principle be investigated by invoking the operations of the types defined in ISO
19107 (or the methods specified in EN 1SO 19125-1).

5.6.1.5. Temporality representation

The application schema(s) use(s) the derived attributes "beginLifespanVersion® and
"endLifespanVersion" to record the lifespan of a spatial object.

The attributes "beginLifespanVersion" specifies the date and time at which this version of the
spatial object was inserted or changed in the spatial data set. The attribute "endLifespanVersion"
specifies the date and time at which this version of the spatial object was superseded or retired in
the spatial data set.

NOTE 1 The attributes specify the beginning of the lifespan of the version in the spatial data set
itself, which is different from the temporal characteristics of the real-world phenomenon described

by the spatial object. This lifespan information, if available, supports mainly two requirements:
First, knowledge about the spatial data set content at a specific time; second, knowledge about
changes to a data set in a specific time frame. The lifespan information should be as detailed as in
the data set (i.e., if the lifespan information in the data set includes seconds, the seconds should be
represented in data published in INSPIRE) and include time zone information.

NOTE 2 Changes to the attribute "endLifespanVersion" does not trigger a change in the attribute
"beginLifespanVersion".

Recommendation 9

" If life-cycle information is not maintained as part of the spatial data set, all spatial

objects belonging to this data set should provide a void value with a reason of
"unpopulated”.

5.6.1.5.1. Different types of dates

Different types of dates are described in section 5.3.1.6.1 above. The following requirement and
recommendation using concepts from section 5.3.1.6.1 applies to the LandCoverRaster model.

NOTE 5.3.1.6 applies to raster as well. The only difference is that observation date is removed from
LCUnit, but this is anyways voidable



TG Requirement 7
I "Temporality information on Land Cover" data shall be provided by the followings
date types: the observation date (b), the edit date (d).

The observation date (b) shall be provided at the coverage level (=data set) through metadata with
lineage information (dateTime of the observation/acquisition processStep).

The edit date (d) shall be provided through the temporal attributes beginLifespanVersion and
endLifespanVersion at the data set level ( LandCoverData set ).

Recommendation 10

[ 1]
Temporality information on Land Cover (reference date (c), and the release date

(e)) should be provided through metadata elements at the coverage level.

For temporal reference, the Metadata Inspire Regulation requires to provide at least one of the
metadata elements "temporal extent", "date of publication”, "date of last revision", "date of
creation”.

The Land Cover specification recommends to provide the reference date (c) at coverage level (=data
set) through the external metadata element Temporal reference / date of creation (see Chapter 8)
and the release date (e) at the coverage level (=data set) through the external metadata element
Temporal reference / date of publication (see Chapter 8).

5.6.2. Feature catalogue
Feature catalogue metadata

Application Schema  INSPIRE Application Schema LandCoverRaster

Version number 3.0
Types defined in the feature catalogue

Type Package Stereotypes

LandCoverGridCoverage LandCoverRaster CfeatureTypeE

5.6.2.1. Spatial object types

5.6.2.1.1. LandCoverGridCoverage



LandCoverGridCoverage

Name:
Subtype of:
Definition:

Description:

Stereotypes:

Attribute: inspireld

Name:
Value type:
Definition:

Description:

Multiplicity:

Attribute: beginLifespanVersion

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:

Attribute: endLifespanVersion

Name:
Value type:

Definition:

Multiplicity:

Stereotypes:

Land Cover Grid Coverage
RectifiedGridCoverage
A raster representation for Land Cover data.

This representation allows Land Cover data
being supported by rectified grid coverage (ISO
19123).

CfeatureTypeE

inspireld
Identifier
External object identifier of the spatial object.

NOTE An external object identifier is a unique
object identifier published by the responsible
body, which may be used by external
applications to reference the spatial object. The
identifier is an identifier of the spatial object,
not an identifier of the real-world phenomenon.

1

beginLifespanVersion
DateTime

Date and time at which this version of the
spatial object was inserted or changed in the
spatial data set.

1

Cvoidable,lifeCycleInfoE

endLifespanVersion
DateTime

Date and time at which this version of the
spatial object was superseded or retired in the
spatial data set.

0.1

Cvoidable,lifeCyclelnfoE



LandCoverGridCoverage

Attribute: extent

Name:
Value type:
Definition:

Description:

Multiplicity:

Attribute: name

Name:
Value type:
Definition:
Multiplicity:

Attribute: nomenclatureDocumentation

Name:
Value type:

Definition:

Multiplicity:

Attribute: validFrom

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:

Attribute: validTo

Name:
Value type:

Definition:

Multiplicity:

Stereotypes:

extent
EX_Extent
Contains the extent of the data set.

NOTE Extents may be specified in space, time or
space-time.

1

name
CharacterString
Name of the Land Cover coverage.

1

nomenclatureDocumentation
LandCoverNomenclature

Information about the nomenclature used in
this coverage.

1

validFrom
Date

The time when the phenomenon started to exist
in the real world.

1
CvoidableE

validTo
Date

The time from which the phenomenon no
longer exists in the real world.

1
CvoidableE



LandCoverGridCoverage

Constraint: rangeSetlskindOfLandCoverClassValue

Natural language: The values in the range set are restricted to
Integer
OCL: inv: rangeSet!forAll(v |

v.ocllsKindOf(LandCoverNomenclature::LandC
overClassValue))

5.6.2.2. Imported types (informative)

This section lists definitions for feature types, data types and code lists that are defined in other
application schemas. The section is purely informative and should help the reader understand the
feature catalogue presented in the previous sections. For the normative documentation of these
types, see the given references.

5.6.2.2.1. CharacterString

CharacterString
Package: Text
Reference: Geographic information - Conceptual schema
language [ISO/TS 19103:2005]
5.6.2.2.2. Date
Date
Package: Date and Time
Reference: Geographic information - Conceptual schema

language [ISO/TS 19103:2005]

5.6.2.2.3. DateTime

DateTime
Package: Date and Time
Reference: Geographic information - Conceptual schema

language [ISO/TS 19103:2005]

5.6.2.2.4. EX_Extent



EX_Extent

Package: Extent information

Reference: Geographic information - Metadata [ISO
19115:2003/Cor 1:2006]

5.6.2.2.5. Identifier

Identifier

Package: Base Types

Reference: INSPIRE Generic Conceptual Model, version 3.4
[DS-D2.5]

Definition: External unique object identifier published by
the responsible body, which may be used by
external applications to reference the spatial
object.

Description: NOTE1 External object identifiers are distinct

from thematic object identifiers.

NOTE 2 The voidable version identifier attribute
is not part of the unique identifier of a spatial
object and may be used to distinguish two
versions of the same spatial object.

NOTE 3 The unique identifier will not change
during the life-time of a spatial object.

5.6.2.2.6. LandCoverNomenclature

LandCoverNomenclature

Package: LandCoverNomenclature

Reference: INSPIRE Data specification on Land Cover [DS-
D2.8.11.2]

Definition: Information about reference national,

institutional or local Land Cover nomenclature.

Description: Land Cover Nomenclature allows to reference
nomenclatures documentation and associated
code list, and to define them through an
external reference or included within the data
according 19144-2.

5.6.2.2.7. RectifiedGridCoverage



RectifiedGridCoverage

Package:

Reference:

Definition:

Description:

5.6.3. Externally governed code lists

Coverages (Domain and Range)

INSPIRE Data Specifications b Base Models b
Coverage Types, version 1.0 [DS-D2.10.2]

Coverage whose domain consists of a rectified
grid

A rectified grid is a grid for which there is an
affine transformation between the grid
coordinates and the coordinates of a coordinate
reference system.

NOTE This type can be used for both discrete
and continuous coverages.

The externally governed code lists included in this application schema are specified in the tables in

this section.

5.6.3.1. Governance, availability and constraints

Code list Governance Version
LandCoverClas N/A N/A
sValue

CorineValue EEA version 2006

Availability Formats Subset

Empty code list N/A

http://www.eea. CSV
europa.eu/data-
and-maps/data/
corine-land-
cover-2006-
raster-1/corine-
land-cover-
classes-and/
clc_legend.csv/
at_download/
file

The values of CorineValue external code lists are included in Annex E for information.

5.6.3.2. Rules for code list values


http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend.csv/at_download/file

Code list Identifiers Identifier examples
CorineValue code 111 could be http://www.eea.europa.e
referenced as u/data-and-maps/data/

corine-land-cover-2006-
raster-1/corine-land-
cover-classes-and/
clc_legend/111

5.7. Application schema LandCoverExtension

5.7.1. Description
5.7.1.1. Narrative description
This application schema extends "LandCoverVector" models and allows:

¥ multiple nomenclatures, each described at the data set level.

¥ description of LandCoverUnits with different types of parameters.

Labels

Continuous urban
fabric (Label 3 of CSV
file)

Please note that this application schema is not normative and gives an example on how the Vector

model can be extended for more complex Land Cover data.

5.7.1.2. UML Overview

The following diagram shows the extended data set "LandCoverData set" and the extend LC units

"LandCoverUnits":

¥ "LandCoverData set" extends LandCoverData set (from LandCoverVector AS) by adding the
attribute nomenclatureDocumentationExtended, allowing to describe extra nomenclatures

¥ LandCoverUnits extends LandCoverUnit (from LandCoverVector AS), by adding

# landCoverObservationExtended which support the same semantic as landCoverObservation
but having a reference to a LandCoverNomenclature (as there are more than one

nomenclature used).

# parametricDescription which allows describing Land Cover Units with parameters. Three
types of parameters are proposed here: presence (Yes/No), percentage and count. These
categories are just examples and each data provider can define its own extended model and

its own types of parameters.


http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend/111
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-1/corine-land-cover-classes-and/clc_legend/111

class LandCoverExtensi... /

LandCoverDataset

afeatureTypes
LandCoverData Set

+ nomenclatureDocumentationExtended: LandCoverMomenclature [0..*] {ordered}
::LandCoverDataset

extent: EX Extent

inspireld: ldentifier

name: CharacterString

nomenclatureDocumentation: LandCoverMomenclature

+ 4+ + +

avoidable, lifeCyclelnfor
~LandCoverDataset

+ begnLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

wvoidables
sLandCoverDataset
+ validFrom: Date
+ validlo: Date

+element | 1.*

LandCoverUnit

afeatureTypes
LandCoverUnit

+ landCoverObsenvationExtended: LandCowverObservation [0..*] {ordered}
+ parametncObservation: ParameterType [0..%]

~LandCoverUnit

+ geometry: GM_Object

+ inspireld: |dentifer

+ landCoverObservation: LandCoverDbservation [1..7]

evoidable, lifeCyclelnfos

~LandCoverUnit

+ begnLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

constraints
~LandCoverlnit
1 geometrylsKindOfGM_PointOrGM_Surface }

Figure 22 B UML class diagram: Overview of the LandCoverExtension application schema



classLanucnverExtensi.../

LandCoverObservation

wdataTyper
LandCoverObservation

«voidables

JlLandCoverObsenation
+ class: LandCoverClassvalue

s LandCoverObservation
+ mosaic. LandCoverValue [1..7]
+ obsenationDate:

DateTime

+obsenation

+LandCoverNomenclature

1"3

1

wdataTypes

LandCoverCoreVector::LandCoverNomenclature

+

+ S0uUrce:
«voidablex

ins pireld:
+ nomenclatureCodelist: URL

Identifier

Docum entCitation [1..%]

+ embeddedDescription: LC_LandCoverClassificationSystem [0..1]

Figure 23 B UML class diagram: LandCoverExtension - LandCoverObservation

class Land Cover Extend... /

wdataTypes
ParameterType

wyvoidablex

+ name: Characterstring

+ obsenationDate: Date

«data Type»

PresenceParameter

«dataTypes
Percentage Parameter

CFarameterType

avoidablex
.'.'ParameferType

+ present: Boolean

+ name. Characterstring

+ obsenationDate: Date

«yvoidables

+ coveredPercentage: Number
“ParameterType
+ name Characterstring

~ParameterType
+ obsenationDate: Date

wdata Type»
CountableParameter

+ count: Mumber

s ParameterType

+ name: Character3tring
wvoidablex
CParameterType

+ obsenationDate: Date

constraints
{percentagelsLowerThan100}




Figure 24 B UML class diagram: LandCoverExtension B ParameterType

When extending LandCoverVector application schema, same requirements apply, in particular
sections 5.3.1.3 to 5.3.1.6. These sections are not repeated here.

5.7.2. Feature catalogue

Feature catalogue metadata

Application Schema INSPIRE Application Schema LandCoverExtension

Version number 3.0

Types defined in the feature catalogue

Type
CountableParameter
LandCoverDataSet
LandCoverObservation
LandCoverUnit
ParameterType
PercentageParameter

PresenceParameter

5.7.2.1. Spatial object types

5.7.2.1.1. LandCoverDataSet

LandCoverDataSet

Name:
Subtype of:

Definition:

Description:

Stereotypes:

Package Stereotypes
LandCoverExtension CdataTypeE
LandCoverExtension CfeatureTypeE
LandCoverExtension CdataTypeE
LandCoverExtension CfeatureTypeE
LandCoverExtension CdataTypeE
LandCoverExtension CdataTypeE
LandCoverExtension CdataTypeE

Land Cover Extended Dataset
LandCoverDataset

A vector representation for Land Cover data
which extends the Core Vector model.

This representation allows Land Cover data
being supported by a vector geometry. It adds
support for parameter description and multiple
nomenclatures within the same dataset.

CfeatureTypeE



LandCoverDataSet

Attribute: nomenclatureDocumentationExtended

Name:
Value type:

Definition:

Multiplicity:

Association role: element

Name:
Value type:
Definition:

Multiplicity:

5.7.2.1.2. LandCoverUnit

LandCoverUnit

Name:
Subtype of:

Definition:

Description:

Stereotypes:

Attribute: landCoverObservationExtended

Name:
Value type:

Definition:

Multiplicity:

Attribute: parametricObservation

Name:
Value type:

Definition:

Multiplicity:

nomenclatureDocumentationExtended

LandCoverNomenclature

Information about extra nomenclatures used in

this dataset.

0.*

Element
LandCoverUnit
Elements of the data set.

1.x

Land Cover Extended Unit.
LandCoverUnit

An individual element of the LC dataset
represented by a point or polygon.

Every unit support Land Cover information.

CfeatureTypeE

landCoverObservationExtended

LandCoverObservation

Land cover information at a specific time and
place and linked to additional nomenclatures.

0.*

parametricObservation
ParameterType

A description of Land Cover Units trough
specific parameters.

0.*



5.7.2.2. Data types
5.7.2.2.1. CountableParameter

CountableParameter

Name: CountableParameter
Subtype of: ParameterType
Definition: Parameter describing a Land Cover Object

aspect that can be counted.

Description: A countable parameter could be a number (a
number of landscape elements covering the
land cover object for example. ie number of
trees, buildings, E), a distance (average height
of buildings, E), ..

Stereotypes: CdataTypeE

Attribute: count

Name: count
Value type: Number
Definition: The number associated to the parameter used to

describe a Land Cover Obiject.

Multiplicity: 1

5.7.2.2.2. LandCoverObservation

LandCoverObservation

Name: Land Cover Extended Observation.

Subtype of: LandCoverObservation

Definition: Land Cover extended information interpreted
at a specific time and place, according a
nomenclature.

Stereotypes: CdataTypeE

Association role: LandCoverNomenclature

Name: Land Cover Nomenclature
Value type: LandCoverNomenclature
Definition: Land Cover Nomenclature referenced by an

extended observation.

Multiplicity: 1



5.7.2.2.3. ParameterType

ParameterType (abstract)

Name:

Definition:

Description:

Stereotypes:

Attribute: name

Name:
Value type:

Definition:

Multiplicity:

Attribute: observationDate

Name:
Value type:

Definition:

Multiplicity:
Stereotypes:
5.7.2.2.4. PercentageParameter

PercentageParameter

Name:

Subtype of:

Definition:

Description:

Stereotypes:

ParameterType

Parameter describing a Land Cover Object with
landscape elements.

A parameter could be the presence of landscape
elements (trees, buildings, sand, E), their
number or the percentage of a parameter
describing the Land Cover Object (i.e;
percentage of soil sealing).

CdataTypeE

name
CharacterString

The name of the parameter used to describe a
Land Cover Object.

1

observationDate
Date

The observation date associated to a
description.

1
CvoidableE

PercentageParameter
ParameterType

Parameter describing a Land Cover Object
which is described according a percent
coverage.

A parameter describing the Land Cover Object
(i.e; percentage of soil sealing).

CdataTypeE



PercentageParameter

Attribute: coveredPercentage

Name:
Value type:

Definition:

Multiplicity:

Constraint: percentagelsLowerThan100

Natural language:

OCL:

5.7.2.2.5. PresenceParameter

PresenceParameter

Name:
Subtype of:

Definition:

Description:

Stereotypes:

Attribute: present

Name:

Value type:

Definition:

Multiplicity:

5.7.2.3. Imported types (informative)

coveredPercentage
Number

The percent value used to describe the area
covered and associated to the parameter used to
describe a Land Cover Obiject.

1

the coveredPercentage is lower or equal to 100

inv: coveredPercentage " 1000

PresenceParameter
ParameterType

Presence or absence of a parameter describing
a Land Cover Object.

A parameter could be the presence of landscape
elements (trees, buildings, sand, E).

CdataTypeE

present
Boolean

The boolean value indicating the
presence/absence of a specific characteristic /
landscape element within a Land Cover Object.

1

This section lists definitions for feature types, data types and code lists that are defined in other
application schemas. The section is purely informative and should help the reader understand the
feature catalogue presented in the previous sections. For the normative documentation of these

types, see the given references.



5.7.2.3.1. Boolean

Boolean

Package:

Reference:

5.7.2.3.2. CharacterString

CharacterString

Package:

Reference:

5.7.2.3.3. Date

Date

Package:

Reference:

5.7.2.3.4. LandCoverDataset

LandCoverDataset

Package:

Reference:

Definition:

Description:

5.7.2.3.5. LandCoverNomenclature

Truth

Geographic information - Conceptual schema
language [ISO/TS 19103:2005]

Text

Geographic information - Conceptual schema
language [ISO/TS 19103:2005]

Date and Time

Geographic information - Conceptual schema
language [ISO/TS 19103:2005]

LandCoverExtension

INSPIRE Data specification on Land Cover [DS-
D2.8.11.2]

A vector representation for Land Cover data.

This representation allows Land Cover data
being supported by a vector geometry.



LandCoverNomenclature

Package:

Reference:

Definition:

Description:

5.7.2.3.6. Number

Number (abstract)

Package:

Reference:

LandCoverNomenclature

INSPIRE Data specification on Land Cover [DS-
D2.8.11.2]

Information about reference national,
institutional or local Land Cover nomenclature.

Land Cover Nomenclature allows to reference
nomenclatures documentation and associated
code list, and to define them through an
external reference or included within the data
according 19144-2.

Numerics

Geographic information - Conceptual schema
language [ISO/TS 19103:2005]



6. Reference systems, units of measure and
grids

6.1. Default reference systems, units of measure and
grid

The reference systems, units of measure and geographic grid systems included in this sub-section
are the defaults to be used for all INSPIRE data sets, unless theme-specific exceptions and/or
additional requirements are defined in section 6.2.

6.1.1. Coordinate reference systems

6.1.1.1. Datum

IR Requirement
Annex Il, Section 1.2
Datum for three-dimensional and two-dimensional coordinate reference
systems

For the three-dimensional and two-dimensional coordinate reference systems and
the horizontal component of compound coordinate reference systems used for
making spatial data sets available, the datum shall be the datum of the European
Terrestrial Reference System 1989 (ETRS89) in areas within its geographical scope,
or the datum of the International Terrestrial Reference System (ITRS) or other
geodetic coordinate reference systems compliant with ITRS in areas that are
outside the geographical scope of ETRS89. Compliant with the ITRS means that the
system definition is based on the definition of the ITRS and there is a well
documented relationship between both systems, according to EN ISO 19111.

6.1.1.2. Coordinate reference systems

IR Requirement
Annex I, Section 1.3
Coordinate Reference Systems

Spatial data sets shall be made available using at least one of the coordinate
reference systems specified in sections 1.3.1, 1.3.2 and 1.3.3, unless one of the
conditions specified in section 1.3.4 holds.

1.3.1. Three-dimensional Coordinate Reference Systems
¥ Three-dimensional Cartesian coordinates based on a datum specified in 1.2 and
using the parameters of the Geodetic Reference System 1980 (GRS80) ellipsoid.

¥ Three-dimensional geodetic coordinates (latitude, longitude and ellipsoidal
height) based on a datum specified in 1.2 and using the parameters of the



GRS8O0 ellipsoid.
1.3.2. Two-dimensional Coordinate Reference Systems

¥ Two-dimensional geodetic coordinates (latitude and longitude) based on a
datum specified in 1.2 and using the parameters of the GRS80 ellipsoid.

¥ Plane coordinates using the ETRS89 Lambert Azimuthal Equal Area coordinate
reference system.

¥ Plane coordinates using the ETRS89 Lambert Conformal Conic coordinate

reference system.

¥ Plane coordinates using the ETRS89 Transverse Mercator coordinate reference

system.
1.3.3. Compound Coordinate Reference Systems

1. For the horizontal component of the compound coordinate reference system,
one of the coordinate reference systems specified in section 1.3.2 shall be used.

2. For the vertical component, one of the following coordinate reference systems
shall be used:

¥ For the vertical component on land, the European Vertical Reference System
(EVRS) shall be used to express gravity-related heights within its geographical
scope. Other vertical reference systems related to the Earth gravity field shall
be used to express gravity-related heights in areas that are outside the

geographical scope of EVRS.

¥ For the vertical component in the free atmosphere, barometric pressure,
converted to height using ISO 2533:1975 International Standard Atmosphere,
or other linear or parametric reference systems shall be used. Where other
parametric reference systems are used, these shall be described in an
accessible reference using EN ISO 19111-2:2012.

¥ For the vertical component in marine areas where there is an appreciable tidal
range (tidal waters), the Lowest Astronomical Tide (LAT) shall be used as the

reference surface.

¥ For the vertical component in marine areas without an appreciable tidal range,
in open oceans and effectively in waters that are deeper than 200 meters, the
Mean Sea Level (MSL) or a well-defined reference level close to the MSL shall
be used as the reference surface.

1.3.4. Other Coordinate Reference Systems

Exceptions, where other coordinate reference systems than those listed in 1.3.1,
1.3.2 or 1.3.3 may be used, are:

1. Other coordinate reference systems may be specified for specific spatial data
themes.

2. For regions outside of continental Europe, Member States may define suitable



coordinate reference systems.

The geodetic codes and parameters needed to describe these other coordinate
reference systems and to allow conversion and transformation operations shall be
documented and an identifier shall be created in a coordinate systems register
established and operated by the Commission, according to EN ISO 19111 and ISO
19127.

The Commission shall be assisted by the INSPIRE Commission expert group in the
maintenance and update of the coordinate systems register.

6.1.1.3. Display

IR Requirement
Annex Il, Section 1.4
Coordinate Reference Systems used in the View Network Service

For the display of spatial data sets with the view network service as specified in
Regulation No 976/2009, at least the coordinate reference systems for two-
dimensional geodetic coordinates (latitude, longitude) shall be available.

6.1.1.4. Identifiers for coordinate reference systems

IR Requirement
Annex Il, Section 1.5
Coordinate Reference Systems used in the View Network Service

1. Coordinate reference system parameters and identifiers shall be managed in
one or several common registers for coordinate reference systems.

2. Only identifiers contained in a common register shall be used for referring to
the coordinate reference systems listed in this Section.

These Technical Guidelines propose to use the http URIs provided by the Open Geospatial
Consortium as coordinate reference system identifiers (see identifiers for the default CRSs in the
INSPIRE coordinate reference systems register). These are based on and redirect to the definition in
the EPSG Geodetic Parameter Registry ( http://www.epsg-registry.org/ ).

TG Requirement 8

| The identifiers listed in the INSPIRE coordinate reference systems register
(https://inspire.ec.europa.eu/crs ) shall be used for referring to the coordinate
reference systems used in a data set.

NOTE CRS identifiers may be used e.g. in:

¥ data encoding,
¥ data set and service metadata, and

¥ requests to INSPIRE network services.


http://www.epsg-registry.org/
https://inspire.ec.europa.eu/crs

6.1.2. Temporal reference system

IR Requirement
Article 11
Temporal Reference Systems

. 1. The default temporal reference system referred to in point 5 of part B of the
Annex to Commission Regulation (EC) No 1205/2008 ( ') shall be used, unless
other temporal reference systems are specified for a specific spatial data theme
in Annex II.

NOTE 1 Point 5 of part B of the Annex to Commission Regulation (EC) No 1205/2008 (the INSPIRE
Metadata IRs) states that the default reference system shall be the Gregorian calendar, with dates
expressed in accordance with ISO 8601.

NOTE 2 ISO 8601 Data elements and interchange formats B Information interchange B Representation
of dates and times is an international standard covering the exchange of date and time-related data.
The purpose of this standard is to provide an unambiguous and well-defined method of
representing dates and times, so as to avoid misinterpretation of numeric representations of dates
and times, particularly when data is transferred between countries with different conventions for
writing numeric dates and times. The standard organizes the data so the largest temporal term (the
year) appears first in the data string and progresses to the smallest term (the second). It also
provides for a standardized method of communicating time-based information across time zones

by attaching an offset to Coordinated Universal Time (UTC).

EXAMPLE 1997 (the year 1997), 1997-07-16 (16 i July 1997), 1997-07-16T19:20:3001:00 (16th July 1997,
19h 20" 30", time zone: UTC1)

6.1.3. Units of measure

IR Requirement
Article 12
Other Requirements & Rules

(E)

2. All measurement values shall be expressed using S| units or non-Sl units
accepted for use with the International System of Units, unless specified
otherwise for a specific spatial data theme or type.

6.1.4. Grids

IR Requirement
Annex Il, Section 2.2
Grids

Either of the grids with fixed and unambiguously defined locations defined in
Sections 2.2.1 and 2.2.2 shall be used as a geo-referencing framework to make



gridded data available in INSPIRE, unless one of the following conditions holds:

1. Other grids may be specified for specific spatial data themes in Annexes II-IV.
In this case, data exchanged using such a theme-specific grid shall use
standards in which the grid definition is either included with the data, or
linked by reference.

2. For grid referencing in regions outside of continental Europe Member States
may define their own grid based on a geodetic coordinate reference system
compliant with ITRS and a Lambert Azimuthal Equal Area projection,
following the same principles as laid down for the grid specified in Section
2.2.1. In this case, an identifier for the coordinate reference system shall be
created.

2.2 Equal Area Grid

The grid is based on the ETRS89 Lambert Azimuthal Equal Area (ETRS89-LAEA)
coordinate reference system with the centre of the projection at the point 52 °N,
10° E and false easting: x , = 4321000Em, false northing: y , = 3210000Em.

The origin of the grid coincides with the false origin of the ETRS89-LAEA
coordinate reference system (x=0, y=0).

Grid points of grids based on ETRS89-LAEA shall coincide with grid points of the
grid.

The grid is hierarchical, with resolutions of 1m, 10m, 100m, 1000m, 10000m and
100000m.

The grid orientation is south-north, west-east.

The grid is designated as Grid_ETRS89-LAEA. For identification of an individual
resolution level the cell size in metres is appended.

For the unambiguous referencing and identification of a grid cell, the cell code
composed of the size of the cell and the coordinates of the lower left cell corner in
ETRS89-LAEA shall be used. The cell size shall be denoted in metres ("m") for cell
sizes up to 100m or kilometres ("km") for cell sizes of 2000m and above. Values for
northing and easting shall be divided by 10 ", where n is the number of trailing
zeros in the cell size value.

6.2. Theme-specific requirements and
recommendations

There are no theme-specific requirements or recommendations on reference systems and grids.



7. Data quality

This chapter includes a description of the data quality elements and sub-elements as well as the
corresponding data quality measures that should be used to evaluate and document data quality
for data sets related to the spatial data theme  Land Cover (section 7.1).

It may also define requirements or recommendations about the targeted data quality results
applicable for data sets related to the spatial data theme Land Cover (sections 7.2 and 7.3).

In particular, the data quality elements, sub-elements and measures specified in section 7.1 should
be used for

¥ evaluating and documenting data quality properties and constraints of spatial objects, where
such properties or constraints are defined as part of the application schema(s) (see section 5);

¥ evaluating and documenting data quality metadata elements of spatial data sets (see section 8);
and/or

¥ specifying requirements or recommendations about the targeted data quality results applicable
for data sets related to the spatial data theme  Land Cover (see sections 7.2 and 7.3).

The descriptions of the elements and measures are based on Annex D of ISO/DIS 19157 Geographic
information © Data quality.

7.1. Data quality elements

Table 9 lists all data quality elements and sub-elements that are being used in this specification.
Data quality information can be evaluated at level of spatial object, spatial object type, dataset or
dataset series. The level at which the evaluation is performed is given in the "Evaluation Scope"
column.

The measures to be used for each of the listed data quality sub-elements are defined in the
following sub-sections.

Table 9 b Data quality elements used in the spatial data theme Land Cover
Section Data quality Data quality sub- Definition Evaluation Scope
element element

7.1.1 Completeness Commission excess data spatial object type
present in the
dataset, as
described by the
scope

7.1.2 Completeness Omission data absent from spatial object type

the dataset, as
described by the
scope



7.1.3

7.1.4

7.15

7.1.6

7.1.7

7.1.8

7.1.9

7.1.10

Logical
consistency

Logical

consistency

Logical
consistency

Logical
consistency

Positional
accuracy

Positional
accuracy

Thematic accuracy

Thematic accuracy

Conceptual
consistency

Domain
consistency

Format
consistency

Topological
consistency

Absolute or
external accuracy

Relative or
internal accuracy

Classification
correctness

Non-quantitative
attribute
correctness

adherence to rules
of the conceptual
schema

adherence of
values to the value
domains

degree to which
data is stored in
accordance with
the physical
structure of the
dataset, as
described by the
scope

correctness of the
explicitly encoded
topological
characteristics of
the dataset, as
described by the
scope

closeness of
reported
coordinate values
to values accepted
as or being true

closeness of the
relative positions
of features in the
scope to their
respective relative
positions accepted
as or being true

comparison of the
classes assigned to
features or their
attributes to a
universe of
discourse

correctness of
non-quantitative
attributes

dataset series;
dataset; spatial
object type; spatial
object

spatial object

dataset; spatial
object type;

spatial object

spatial object

spatial object

spatial object

spatial object



7.1.11 Thematic accuracy Quantitative accuracy of spatial object

Recommendation 11

attribute accuracy  quantitative

attributes

Where it is impossible to express the evaluation of a data quality element in a

guantitative way, the evaluation of the element should be expressed with a textual
statement as a data quality descriptive result.

7.1.1. Completeness B Commission

Recommendation 12

Commission should be evaluated and documented using excess item as specified

in the tables below.

Name

Alternative name

Data quality element

Data quality sub-element
Data quality basic measure

Definition

Description

Evaluation scope
Reporting scope
Parameter

Data quality value type
Data quality value structure

Source reference

Example

Measure identifier

excess item
completeness
commission
error indicator

indication that an item is incorrectly present in
the data

spatial object: LandCoverUnit
data set: LandCoverDataSet

Boolean (true indicates that the item is in excess)

ISO/DIS 19157 Geographic information © Data
quality

Presence of excess items in a dataset:
¥ Two or more points collected on top of each
other

¥ Two or more surfaces collected on top of
each other



7.1.2. Completeness B Omission

Recommendation 13

Omission should be evaluated and documented using missing item  as specified in

the tables below.

Name

Alternative name

Data quality element

Data quality sub-element
Data quality basic measure

Definition

Description

Evaluation scope
Reporting scope
Parameter

Data quality value type
Data quality value structure

Source reference

Example

Measure identifier

missing item
completeness
omission
error indicator

indicator that shows that a specific item is
missing in the data

spatial object: LandCoverUnit
data set: LandCoverDataSet

Boolean (true indicates that an item is missing)

ISO/DIS 19157 Geographic information © Data
quality

Missing item found:

¥ Uncontrolled gap in the dataset

5

7.1.3. Logical consistency B Conceptual consistency

Recommendation 14

Conceptual consistency should be evaluated and documented using conceptual

schema non-compliance

Name

Alternative name

Data quality element
Data quality sub-element

Data quality basic measure

as specified in the tables below.

conceptual schema non-compliance
logical consistency
conceptual consistency

error indicator



Definition

Description

Evaluation scope

Reporting scope

Parameter

Data quality value type

Data quality value structure

Source reference

Example

Measure identifier

indication that an item is not compliant to the
rules of the relevant conceptual schema

spatial object: LandCoverUnit
spatial object type: LandCoverUnit

data set: LandCoverDataSet,
LandCoverGridCoverage

data set: LandCoverDataSet,
LandCoverGridCoverage

Boolean (true indicates that an item is not
compliant with the rules of the conceptual
schema)

ISO/DIS 19157 Geographic information © Data
quality

Presence of items in the coverage violating
conceptual consistency:

¥ The coverage contains line / point features
instead of polygons

¥ Overlapping polygons are found in the
coverage, while the concept does not allow
overlaps

¥ Polygons smaller, than the pre-defined
Minimum Mapping Unit are present in the
coverage

7.1.4. Logical consistency B Domain consistency

Recommendation 15

Domain consistency should be evaluated and documented using value domain

non-conformance

Name
Alternative name
Data quality element

Data quality sub-element

as specified in the tables below.

value domain non-conformance

logical consistency

domain consistency



Data quality basic measure

Definition

Description
Evaluation scope

Reporting scope

Parameter

Data quality value type

Data quality value structure

Source reference

Example

Measure identifier

error indicator

indication of if an item is not in conformance
with its value domain

spatial object: LandCoverUnit

data set : LandCoverDataSet,
LandCoverGridCoverage

Boolean (true indicates that an item is not in
conformance with its value domain)

ISO/DIS 19157 Geographic information © Data
quality

Presence of items in the coverage violating
domain consistency:

¥ The coverage contains points / polygons with
attributes out of attribute domain (e.g. non
existing class codes)

14

7.1.5. Logical Consistency B Format consistency

Recommendation 16

Format consistency should be evaluated and documented using physical

structure conflicts

Name

Alternative name

Data quality element

Data quality sub-element
Data quality basic measure

Definition

Description

Evaluation scope

Reporting scope

as specified in the tables below.

physical structure conflicts
logical consistency

format consistency

error indicator

indication that items are stored in conflict with
the physical structure of the dataset

data set : LandCoverDataSet,
LandCoverGridCoverage

data set : LandCoverDataSet,
LandCoverGridCoverage



Parameter

Data quality value type

Data quality value structure

Source reference

Example

Measure identifier

Boolean (true indicates physical structure
conflict)

ISO/DIS 19157 Geographic information  Data
quality

Presence of items in the coverage violating
format consistency:

¥ File format, file or attribute names or
attribute types do not correspond to the
specifications

119

7.1.6. Logical Consistency B Topological consistency

Recommendation 17

Topological consistency should be evaluated and documented using number of

invalid self-intersect errors

Name

Alternative name

Data quality element

Data quality sub-element
Data quality basic measure

Definition

Description

Evaluation scope
Reporting scope
Parameter

Data quality value type
Data quality value structure

Source reference

Example

Measure identifier

as specified in the tables below.

number of invalid self-intersect errors
loops

logical consistency

topological consistency

error count

count of all items in the data that illegally
intersect with themselves

spatial object: LandCoverUnit
data set : LandCoverDataSet

Integer

ISO/DIS 19157 Geographic information  Data
quality

Number of loops (afigure eight" forming land
cover polygons) present

26



7.1.7. Data Quality B Positional accuracy b Absolute or external accuracy

Recommendation 18

Absolute or external accuracy should be evaluated and documented using root

mean square error of planimetry

Name

Alternative name

Data quality element

Data quality sub-element
Data quality basic measure

Definition

Description

Evaluation scope
Reporting scope
Parameter

Data quality value type
Data quality value structure

Source reference

Example

Measure identifier

as specified in the tables below.

root mean square error of planimetry
RMSEP

positional accuracy

absolute or external accuracy

radius of a circle around the given point, in
which the true value lies with probability P

spatial object: LandCoverUnit

data set : LandCoverDataSet

Real

ISO/DIS 19157 Geographic information © Data
quality

Absolute or external positional accuracy of land
cover data is usually determined by the absolute
positional accuracy of the Earth Observation
imagery which serves as basis for derivation of
the LC data.

47

7.1.8. Data Quality b Positional accuracy b Relative or internal accuracy

Recommendation 19

Relative or internal accuracy should be evaluated and documented using root

mean square error of planimetry

Name
Alternative name
Data quality element

Data quality sub-element

as specified in the tables below.

root mean square error of planimetry
RMSEP
positional accuracy

relative or internal accuracy



Data quality basic measure -

Definition radius of a circle around the given point, in
which the true value lies with probability P

Description -

Evaluation scope spatial object: LandCoverUnit
Reporting scope data set : LandCoverDataSet
Parameter -

Data quality value type Real

Data quality value structure -

Source reference ISO/DIS 19157 Geographic information B Data
quality
Example Relative or internal accuracy of land cover data

is usually determined as the accuracy of
delineation of land cover unit boundaries
relative to the underlying Earth Observation
imagery which serves as basis for derivation of
the LC data.

Measure identifier 47

7.1.9. Data Quality ® Thematic accuracy b Classification correctness

Recommendation 20

" Classification correctness should be evaluated and documented using

misclassification rate or misclassification matrix as specified in the tables
below.

Name misclassification rate

Alternative name -

Data quality element thematic accuracy

Data quality sub-element classification correctness

Data quality basic measure error rate

Definition incorrectly classified area relative to the true

area of the target land cover class

Description -
Evaluation scope spatial object: LandCoverUnit
Reporting scope data set : LandCoverDataSet
Parameter -

Data quality value type Real



Data quality value structure -

Source reference ISO/DIS 19157 Geographic information B Data
quality
Example Misclassification rate is usually estimated by

sampling and reported relative to a land cover

class area. Quantitative accuracy parameters
are to be published together with the estimation

of the uncertainty on a pre-defined significance

level:

¥ class commission error rate is 12,1% + 2,8%

¥ class omission error rate is 16,4% % * 3,5%

Significance level: 68,3%

Measure identifier 61

Name misclassification matrix
Alternative name confusion matrix

Data quality element thematic accuracy

Data quality sub-element classification correctness

Data quality basic measure -

Definition matrix that indicates the area class (i) classified
as class (j). In the practice these areas are
estimated by the number of random samples
falling on class(i) and class (j)

Description The misclassification matrix (MCM) is a
quadratic matrix with n columns and n rows. n
denotes the number of classes under
consideration.

MCM (i,j) = [# items of class (i) classified as class
)

The diagonal elements of the misclassification
matrix contain the correctly classified items,

and the off diagonal elements contain the
number of misclassification errors.

Evaluation scope spatial object: LandCoverUnit

Reporting scope data set : LandCoverDataSet



Parameter Name: n

Definition: number of classes under
consideration

Value Type: Integer

Data quality value type Integer

Data quality value structure Matrix (n $ n)

Source reference ISO/DIS 19157 Geographic information B Data
quality;

Congalton, R. (1991) A Review of Assessing the
Accuracy of Classifications of Remotely Sensed
Data. Remote Sensing of Environment, 37:35-46.

Example The assignment of an item to a certain class can
either be correct or incorrect. As appropriate
reference land cover data are rarely available,
land cover classification is usually compared at
sample locations with reference interpretation
based on EO imagery or a field check.

Reference data

F 1 u w Sum User’s accuracy
Forest (F) 68 7 3 0 78 87.2%
Classified Industrial (1) 12 112 15 10 149 75.2%
data Urban (U) 3 9 89 0 101 88.1%
Water (W) 0 2 L} 56 63 88.9%

Sum 83 130 112 66 391

Producer’s

phieiod 81.9% 86.2% 79.5% 84.8%

Overall accuracy: 84%

Measure identifier 62

7.1.10. Data Quality B Thematic accuracy B Non-quantitative attribute
accuracy

Recommendation 21

[ 1]
Non-quantitative attribute accuracy should be evaluated and documented using

rate of incorrect attribute values as specified in the tables below.

Name rate of incorrect attribute values
Alternative name -

Data quality element thematic accuracy

Data quality sub-element non-quantitative attribute accuracy

Data quality basic measure error rate



Definition

Description

Evaluation scope
Reporting scope
Parameter

Data quality value type
Data quality value structure

Source reference

Example

Measure identifier

number of attribute values where incorrect
values are assigned in relation to the total
number of attribute values

spatial object: LandCoverUnit

data set : LandCoverDataSet

Real

ISO/DIS 19157 Geographic information B Data

quality

67

7.1.11. Data Quality B Thematic accuracy b Quantitative attribute accuracy

Recommendation 22

Quantitative attribute accuracy should be evaluated and documented using a

scatter-plot

Name

Alternative name

Data quality element

Data quality sub-element
Data quality basic measure

Definition

Description

Evaluation scope
Reporting scope
Parameter

Data quality value type
Data quality value structure

Source reference

as specified in the tables below.

scatter plot

thematic accuracy

quantitative attribute accuracy

graphical comparison of reference land cover

density values with density values provided by

the product

spatial object: LandCoverUnit

data set : LandCoverDataSet

graphical

http://sia.eionet.europa.eu/EAGLE/
EAGLE_5rdMeeting_g2_ MONINA_FFM/EL_

Validation_of _HR_layers_finaldraft.pdf


http://sia.eionet.europa.eu/EAGLE/EAGLE_5rdMeeting_g2_MONINA_FFM/EL_
http://sia.eionet.europa.eu/EAGLE/EAGLE_5rdMeeting_g2_MONINA_FFM/EL_

T . E y =0,6989x +7 0619
Example Soil sealing validations - crossplot RI=0 6458
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reference sealing values

100m SSE layer values

Measure identifier -

7.2. Minimum data quality requirements

No minimum data quality requirements are defined for the spatial data theme Land Cover.

7.3. Recommendation on data quality

Recommendation 23

[} ]
For the data quality elements listed in the table below, all data sets related to the

spatial data theme Land Cover should meet the specified target results.

Table 10 B Recommended minimum data quality results for spatial data theme Land Cover

Section Data quality Measure name(s)  Target result(s) Condition
element and sub-
element

7.11 Completeness - excess item false Mandatory, if the
Commission recognition of

commission errors
requires only
automatic
procedures (e.g.
filtering out
overlapping
polygons or
duplicate points
for an area frame
sampling).



7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

7.1.7

Completeness -
Omission

Logical
consistency -
Conceptual
consistency

Logical
consistency B
Domain
consistency

Logical
consistency B
Format
consistency

Logical
consistency -
Topological
consistency

Positional
accuracy -
Absolute or
external accuracy

missing item

conceptual
schema non-
compliance

value domain non-
conformance

physical structure
conflicts

number of invalid
self-intersect
errors

RMSE

false

False (zero
violations in
dataset)

False (zero
violations in
dataset)

False (zero
violations in
dataset)

0 (zero violations
in dataset)

Not more than the
pixel size of the
Earth Observation
imagery, which
serves as basis for
derivation of the
LC data.

Mandatory, if the
recognition of
omission errors
requires only
automatic
procedures (e.g.
finding
uncontrolled
gaps).

Mandatory

Mandatory -

Mandatory

Mandatory, if the
dataset is a
polygon coverage



7.1.9

Thematic accuracy
b Classification
correctness

misclassification
rate /
misclassification
matrix

Max 15%
misclassification
rate is a widely
used criteria, but
can not used as a
general target,
because the
misclassification
rate strongly
depends on the
level of details
(number of
classes, geometric
resolution).

The minimum
recommendation
is to measure
classification
correctness  and
tell the results in a

form of
misclassification
rate and/or

misclassification
matrix.



8. Dataset-level metadata

This section specifies dataset-level metadata elements, which should be used for documenting
metadata for a complete dataset or dataset series.

NOTE Metadata can also be reported for each individual spatial object (spatial object-level
metadata). Spatial object-level metadata is fully described in the application schema(s) (section 5).

For some dataset-level metadata elements, in particular those for reporting data quality and
maintenance, a more specific scope can be specified. This allows the definition of metadata at sub-
dataset level, e.g. separately for each spatial object type (see instructions for the relevant metadata
element).

8.1. Metadata elements defined in INSPIRE Metadata
Regulation

Table 11 gives an overview of the metadata elements specified in Regulation 1205/2008/EC
(implementing Directive 2007/2/EC of the European Parliament and of the Council as regards
metadata).

The table contains the following information:

¥ The first column provides a reference to the relevant section in the Metadata Regulation, which
contains a more detailed description.
¥ The second column specifies the name of the metadata element.

¥ The third column specifies the multiplicity.

¥ The fourth column specifies the condition, under which the given element becomes mandatory.

Table 11 B Metadata for spatial datasets and spatial dataset series specified in Regulation

1205/2008/EC

Metadata Regulation Metadata element Multiplicity Condition

Section

1.1 Resource title 1

1.2 Resource abstract 1

1.3 Resource type 1

1.4 Resource locator 0.* Mandatory if a URL is
available to obtain
more information on
the resource, and/or
access related services.

15 Unique resource 1.*

identifier



1.7

2.1

4.1

6.1
6.2

8.2

10.1

10.2

10.3

Resource language

Topic category
Keyword

Geographic bounding
box

Temporal reference
Lineage

Spatial resolution

Conformity

Conditions for access
and use

Limitations on public
access

Responsible
organisation

Metadata point of
contact

Metadata date

Metadata language

Mandatory if the
resource includes
textual information.

Mandatory for data sets
and data set series if an
equivalent scale or a
resolution distance can
be specified.

Generic guidelines for implementing these elements using ISO 19115 and 19119 are available at
https://knowledge-base.inspire.ec.europa.eu/publications/technical-guidance-implementation-inspire-

dataset-and-service-metadata-based-isots-191392007_en .

The following sections describe additional

theme-specific recommendations and requirements for implementing these elements.

8.1.1. Conformity

The Conformity metadata element defined in Regulation 1205/2008/EC requires to report the
conformance with the Implementing Rule for interoperability of spatial data sets and services. In
addition, it may be used also to document the conformance to another specification.

Recommendation 24

Dataset metadata should include a statement on the overall conformance of the
dataset with this data specification (i.e. conformance with all requirements).

Recommendation 25


https://knowledge-base.inspire.ec.europa.eu/publications/technical-guidance-implementation-inspire-dataset-and-service-metadata-based-isots-191392007_en
https://knowledge-base.inspire.ec.europa.eu/publications/technical-guidance-implementation-inspire-dataset-and-service-metadata-based-isots-191392007_en

The Conformity metadata element should be used to document conformance with
this data specification (as a whole), with a specific conformance class defined in
the Abstract Test Suite in Annex A and/or with another specification.

The Conformity element includes two sub-elements, the Specification (a citation of the
Implementing Rule for interoperability of spatial data sets and services or other specification), and

the Degree of conformity. The Degree can be Conformant (if the dataset is fully conformant with the
cited specification), Not Conformant (if the dataset does not conform to the cited specification) or
Not Evaluated (if the conformance has not been evaluated).

Recommendation 26

" If a dataset is not yet conformant with all requirements of this data specification, it

is recommended to include information on the conformance with the individual
conformance classes specified in the Abstract Test Suite in Annex A.

Recommendation 27

" If a dataset is produced or transformed according to an external specification that

includes specific quality assurance procedures, the conformity with this
specification should be documented using the ~ Conformity metadata element.

Recommendation 28

" If minimum data quality recommendations are defined then the statement on the
conformity with these requirements should be included using the Conformity
metadata element and referring to the relevant data quality conformance class in
the Abstract Test Suite.

NOTE Currently no minimum data quality requirements are included in the IRs. The
recommendation above should be included as a requirement in the IRs if minimum data quality
requirements are defined at some point in the future.

Recommendation 29

When documenting conformance with this data specification or one of the
conformance classes defined in the Abstract Test Suite, the Specification sub-
element should be given using the http URI identifier of the conformance class or

using a citation including the following elements:
1

¥ title: "INSPIRE Data Specification on Land Cover B Technical Guidelines D
<name of the conformance class>"

¥ date:
¥ dateType: publication
¥ date: 2013-04-10

EXAMPLE 1: The XML snippets below show how to fill the Specification sub-element for



documenting conformance with the whole data specification on Addresses v3.0.1.

<gmd:DQ_ConformanceResult>

E <gmd:specification href="http://inspire.ec.europa.eu/conformanceClass/ad/3.0.1/tg"
/>

E <gmd:explanation> (...) </gmd:explanation>

E <gmd:pass> (...) </gmd:pass>

</gmd:DQ_ConformanceResult>

or (using a citation):

<gmd:DQ_ConformanceResult>
<gmd:specification>
<gmd:CI_Citation>
<gmd:title>
<gco:CharacterString>INSPIRE Data Specification on Land Cover b
Technical Guidelines</gco:CharacterString>
</gmd:title>
<gmd:date>
<gmd:date>
<gco:Date>2013-04-10</gco:Date>
</gmd:date>
<gmd:dateType>
<gmd:Cl_DateTypeCode
codelist="http://standards.iso.org/ittf/PubliclyAvailableStandards/ISO_19139 Schemas/r
esou
rces/Codelist/ML_gmxCodelists.xml#CIl_DateTypeCode"
codelListValue="publication">publication</gmd:Cl_DateTypeCode>
</gmd.dateType>
</gmd:date>
</gmd:Cl_Citation>
</gmd:specification>
<gmd:explanation> (...) </gmd:explanation>
<gmd:pass> (...) </gmd:pass>
</gmd:DQ_ConformanceResult>

m > [y mp

> M e M e M e

[T T > e [T mp

EXAMPLE 2: The XML snippets below show how to fill the Specification sub-element for
documenting conformance with the CRS conformance class of the data specification on Addresses
v3.0.1.

<gmd:DQ_ConformanceResult>

E <gmd:specification
href="http://inspire.ec.europa.eu/conformanceClass/ad/3.0.1/crs" />
E <gmd:explanation> (...) </gmd:explanation>

E <gmd:pass> (...) </gmd:pass>

</gmd:DQ_ConformanceResult>



or (using a citation):

<gmd:DQ_ConformanceResult>
<gmd:specification>
<gmd:CI_Citation>
<gmd:title>
<gco:CharacterString>INSPIRE Data Specification on Land Cover b
Technical Guidelines B CRS</gco:CharacterString>
= </gmd:title>
<gmd:date>
<gmd:date>
<gco:Date>2013-04-10</gco:Date>
</gmd:date>
<gmd:dateType>
<gmd:Cl_DateTypeCode
codelist="http://standards.iso.org/ittf/PubliclyAvailableStandards/ISO_19139 Schemas/r
esou
rces/Codelist/ML_gmxCodelists.xml#CIl_DateTypeCode"
codelListValue="publication">publication</gmd:Cl_DateTypeCode>
</gmd:dateType>
</gmd:date>
</gmd:Cl_Citation>
</gmd:specification>
<gmd:explanation> (...) </gmd:explanation>
<gmd:pass> (...) </gmd:pass>
</gmd:DQ_ConformanceResult>

m > [y mp

™ M M M M e M

[T [T [T e [T mp

8.1.2. Lineage

Recommendation 30

Following the ISO/DIS 19157 Quality principles, if a data provider has a procedure

" for the quality management of their spatial data sets then the appropriate data
guality elements and measures defined in ISO/DIS 19157 should be used to
evaluate and report (in the metadata) the results. If not, the Lineage metadata
element (defined in Regulation 1205/2008/EC) should be used to describe the
overall quality of a spatial data set.

According to Regulation 1205/2008/EC, lineage "is a statement on process history and/or overall
quality of the spatial data set. Where appropriate it may include a statement whether the data set
has been validated or quality assured, whether it is the official version (if multiple versions exist),
and whether it has legal validity. The value domain of this metadata element is free text".

The Metadata Technical Guidelines based on EN ISO 19115 and EN ISO 19119 specifies that the
statement sub-element of LI _Lineage (EN ISO 19115) should be used to implement the lineage
metadata element.

n Recommendation 31



To describe the transformation steps and related source data, it is recommended to
use the following sub-elements of LI_Lineage:

¥ For the description of the transformation process of the local to the common INSPIRE data
structures, the LI_ProcessStep sub-element should be used.

¥ For the description of the source data the LI_Source sub-element should be used.

NOTE 1 In order to improve the interoperability, domain templates and instructions for using these
free text elements (descriptive statements) may be specified here and/or in an Annex of this data
specification.

8.1.3. Temporal reference

According to Regulation 1205/2008/EC, at least one of the following temporal reference metadata
sub-elements shall be provided: temporal extent, date of publication, date of last revision, date of
creation.

Recommendation 32

[ 1]
It is recommended that at least the date of the last revision of a spatial data set

should be reported using the Date of last revision metadata sub-element.

8.2. Metadata elements for interoperability

IR Requirement
Article 13
Metadata required for Interoperability

The metadata describing a spatial data set shall include the following metadata
elements required for interoperability:

1. Coordinate Reference System: Description of the coordinate reference
system(s) used in the data set.

2. Temporal Reference System: Description of the temporal reference system(s)
used in the data set.

This element is mandatory only if the spatial data set contains temporal
information that does not refer to the default temporal reference system.

3. Encoding: Description of the computer language construct(s) specifying the
representation of data objects in a record, file, message, storage device or
transmission channel.

4. Topological Consistency: Correctness of the explicitly encoded topological

characteristics of the data set as described by the scope.

This element is mandatory only if the data set includes types from the Generic
Network Model and does not assure centreline topology (connectivity of



centrelines) for the network.
5. Character Encoding: The character encoding used in the data set.

This element is mandatory only if an encoding is used that is not based on UTF-
8.

6. Spatial Representation Type: The method used to spatially represent
geographic information.

These Technical Guidelines propose to implement the required metadata elements based on ISO
19115 and ISO/TS 19139.

The following TG requirements need to be met in order to be conformant with the proposed
encoding.

TG Requirement 9

. Metadata instance (XML) documents shall validate without error against the used
ISO 19139 XML schema.

NOTE Section 2.1.2 of the Metadata Technical Guidelines discusses the different ISO 19139 XML
schemas that are currently available.

TG Requirement 10

Metadata instance (XML) documents shall contain the elements and meet the
INSPIRE multiplicity specified in the sections below.

TG Requirement 11

The elements specified below shall be available in the specified ISO/TS 19139 path.

Recommendation 33

" The metadata elements for interoperability should be made available together

with the metadata elements defined in the Metadata Regulation through an
INSPIRE discovery service.

NOTE While this not explicitly required by any of the INSPIRE Implementing Rules, making all
metadata of a data set available together and through one service simplifies implementation and
usability.

8.2.1. Coordinate Reference System

Metadata element Coordinate Reference System
name

Definition Description of the coordinate reference system used in the dataset.



Metadata element
name

ISO 19115 number and
name

ISO/TS 19139 path

INSPIRE obligation /
condition

INSPIRE multiplicity

Data type(and ISO
19115 no.)

Domain

Implementing
instructions

Example

Example XML
encoding

Comments

Coordinate Reference System
13. referenceSysteminfo

referenceSysteminfo

mandatory

1.*

186. MD_ReferenceSystem

To identify the reference system, the referenceSystemlidentifier
(RS_Identifier) shall be provided.

NOTE More specific instructions, in particular on pre-defined values for
filling the referenceSystemldentifier attribute should be agreed among
Member States during the implementation phase to support
interoperability.

referenceSystemldentifier:
code: ETRS 89

codeSpace: INSPIRE RS registry

Example XML encoding <gmd:referenceSysteminfo>
<gmd:MD_ReferenceSystem>
<gmd:referenceSystemldentifier>
<gmd:RS_ldentifier>
<gmd:code>
<gco:CharacterString>ETRS89
</gco:CharacterString>
= </gmd:code>
<gmd:codeSpace>
<gco:CharacterString>INSPIRE RS
registry</gco:CharacterString>
</gmd:codeSpace>
</gmd:RS_Identifier>
</gmd:referenceSystemldentifier>
</gmd:MD_ReferenceSystem>
</gmd:referenceSysteminfo>

> T mp [mp [mp

m M Mm

T Ty mp [Ty



8.2.2. Temporal Reference System

Metadata element
name

Definition

1SO 19115 number and
name

ISO/TS 19139 path

INSPIRE obligation /
condition

INSPIRE multiplicity

Data type(and 1SO
19115 no.)

Domain

Implementing
instructions

Example

Temporal Reference System

Description of the temporal reference systems used in the dataset.

13. referenceSysteminfo

referenceSysteminfo

Mandatory, if the spatial data set or one of its feature types contains
temporal information that does not refer to the Gregorian Calendar or the
Coordinated Universal Time.

0.*

186. MD_ReferenceSystem

No specific type is defined in ISO 19115 for temporal reference systems.
Thus, the generic MD_ReferenceSystem element and its reference
Systemldentifier (RS_ldentifier) property shall be provided.

NOTE More specific instructions, in particular on pre-defined values for
filling the referenceSystemldentifier attribute should be agreed among
Member States during the implementation phase to support
interoperability.

referenceSystemldentifier:
code: GregorianCalendar

codeSpace: INSPIRE RS registry



Metadata element
name

Example XML
encoding

Comments

8.2.3. Encoding

Metadata element
name

Definition

ISO 19115 number and
name

ISO/TS 19139 path

INSPIRE obligation /
condition

INSPIRE multiplicity

Data type (and 1ISO
19115 no.)

Domain

Implementing
instructions

Temporal Reference System

<gmd:referenceSysteminfo>
<gmd:MD_ReferenceSystem>
<gmd:referenceSystemldentifier>
<gmd:RS_Identifier>
<gmd:code>
<gco:CharacterString>GregorianCalendar
</gco:CharacterString>
= </gmd:code>
<gmd:codeSpace>
<gco:CharacterString>INSPIRE RS
registry</gco:CharacterString>
= </gmd:codeSpace>
</gmd:RS_Identifier>
</gmd:referenceSystemldentifier>
</gmd:MD_ReferenceSystem>
</gmd:referenceSysteminfo>

[T IT> T > > T e e

T M T M

Encoding

Description of the computer language construct that specifies the
representation of data objects in a record, file, message, storage device or
transmission channel

271. distributionFormat

distributioninfo/MD_ Distribution/distributionFormat

mandatory

1

284. MD_Format

See B.2.10.4. The property values (hame, version, specification) specified
in section 5 shall be used to document the default and alternative
encodings.



Metadata element Encoding
name

Example name: <Application schema name> GML application schema
version: 4.0

specification: D2.8.11.2 Data Specification on Land Cover B Technical
Guidelines

Example XML

encoding <gmd:MD_Format>

E <gmd:name>
E <gco:CharacterString>SomeApplicationSchema GML
application schema</gco:CharacterString>
</gmd:name>
<gmd:version>
<gco:CharacterString>4.0</gco:CharacterString>
</gmd:version>
<gmd:specification>
<gco:CharacterString>D2.8.11.2 Data Specification on
Land Cover B Technical Guidelines</gco:CharacterString>
E </gmd:specification>
</gmd:MD_Format>

m e mp> mp mp mp

Comments

8.2.4. Character Encoding

Metadata element Character Encoding
name
Definition The character encoding used in the data set.

ISO 19115 number and
name

ISO/TS 19139 path

INSPIRE obligation / Mandatory, if an encoding is used that is not based on UTF-8.
condition

INSPIRE multiplicity 0.*

Data type (and ISO
19115 no.)

Domain

Implementing
instructions

Example -



Metadata element Character Encoding

name

Example XML

encoding fgmd:characterSet> .
E <gmd:MD_CharacterSetCode codeListValue="8859part2"
codeList="http://standards.iso.org/ittf/PubliclyAvailableStanda
rds/ISO_19139_Schemas/resources/Codelist/ML_gmxCodelists.xml#Ch
aracterSetCode">8859-2</gmd:MD_ CharacterSetCode>
</gmd:characterSet>

Comments

8.2.5. Spatial representation type

Metadata element Spatial representation type
name
Definition The method used to spatially represent geographic information.

ISO 19115 number and  37. spatialRepresentationType
name

ISO/TS 19139 path

INSPIRE obligation / Mandatory
condition

INSPIRE multiplicity 1.*

Data type (and ISO B.5.26 MD_SpatialRepresentationTypeCode

19115 no.)

Domain

Implementing Of the values included in the code list in ISO 19115 (vector, grid, textTable,
instructions tin, stereoModel, video), only vector, grid and tin should be used.

NOTE Additional code list values may be defined based on feedback from
implementation.

Example -

Example XML
encoding

Comments

8.2.6. Data Quality B Logical Consistency B Topological Consistency

See section 8.3.2 for instructions on how to implement metadata elements for reporting data
quality.



8.3. Recommended theme-specific metadata elements

Recommendation 34

The metadata describing a spatial data set or a spatial data set series related to the
theme Land Cover should comprise the theme-specific metadata elements specified
in the table below.

The table contains the following information:

¥ The first column provides a reference to a more detailed description.
¥ The second column specifies the name of the metadata element.

¥ The third column specifies the multiplicity.

Table 12 B Optional theme-specific metadata elements for the theme Land Cover
Section Metadata element Multiplicity
8.3.1 Maintenance Information 0..1
8.3.2 Completeness B Commission 0..*
8.3.2 Completeness - Omission 0.*
8.3.2 Logical Consistency B 0..*

Conceptual Consistency

8.3.2 Logical Consistency B Domain 0..*
Consistency

8.3.2 Logical consistency B Format 0.1
Consistency

8.3.2 Logical consistency B 0..*
Topological consistency

8.3.2 Positional accuracy B Absolute 0..*
or External Accuracy

8.3.2 Thematic accuracy D 0..*
Classification Correctness

8.3.2 Positional accuracy b Relative 0..*
or Internal Accuracy

8.3.2 Temporal accuracy ® Temporal 0..*
Consistency

8.3.2 Temporal accuracy B Temporal 0.*
Validity
8.3.2 Thematic accuracy B Non- 0..*

quantitative Attribute Accuracy

8.3.2 Thematic accuracy B 0..*
Quantitative Attribute Accuracy



Recommendation 35

" For implementing the metadata elements included in this section using 1ISO 19115,

ISO/DIS 19157 and ISO/TS 19139, the instructions included in the relevant sub-
sections should be followed.

8.3.1. Maintenance Information

Metadata element Maintenance information
name
Definition Information about the scope and frequency of updating

ISO 19115 number and  30. resourceMaintenance
name

ISO/TS 19139 path identificationIinfo/MD_Identification/resourceMaintenance

INSPIRE obligation / optional
condition

INSPIRE multiplicity 0.1

Data type(and 1ISO 142. MD_Maintenancelnformation
19115 no.)
Domain This is a complex type (lines 143-148 from ISO 19115).

At least the following elements should be used (the multiplicity according
to 1ISO 19115 is shown in parentheses):

¥ maintenanceAndUpdateFrequency [1]: frequency with which changes
and additions are made to the resource after the initial resource is
completed / domain value: MD_MaintenanceFrequencyCode:

¥ updateScope [0..*]: scope of data to which maintenance is applied /
domain value: MD_ScopeCode

¥ maintenanceNote [0..*]: information regarding specific requirements
for maintaining the resource / domain value: free text

Implementing
instructions

Example

Example XML
encoding

Comments

8.3.2. Metadata elements for reporting data quality

" Recommendation 36

For reporting the results of the data quality evaluation, the data quality elements,



sub-elements and (for quantitative evaluation) measures defined in chapter 7
should be used.

Recommendation 37

" The metadata elements specified in the following sections should be used to report
the results of the data quality evaluation. At least the information included in the
row "Implementation instructions" should be provided.

The first section applies to reporting quantitative results (using the element
DQ_QuantitativeResult), while the second section applies to reporting non-quantitative results
(using the element DQ_DescriptiveResult).

Recommendation 38

" If a dataset does not pass the tests of the Application schema conformance class
(defined in Annex A), the results of each test should be reported using one of the
options described in sections 8.3.2.1 and 8.3.2.2.

NOTE 1 If using non-quantitative description, the results of several tests do not have to be reported
separately, but may be combined into one descriptive statement.

NOTE 2 The sections 8.3.2.1 and 8.3.2.2 may need to be updated once the XML schemas for ISO
19157 have been finalised.

The scope for reporting may be different from the scope for evaluating data quality (see section 7).
If data quality is reported at the data set or spatial object type level, the results are usually derived
or aggregated.

Recommendation 39

The scope element (of type DQ_Scope) of the DQ_DataQuality subtype should be
used to encode the reporting scope.

" Only the following values should be used for the level element of DQ_Scope: Series,

Dataset, featureType.

If the level is featureType the levelDescription/MDScopeDescription/features
element (of type Set< GF_FeatureType>) shall be used to list the feature type
names.

NOTE In the level element of DQ_Scope, the value featureType is used to denote spatial object type.

8.3.2.1. Guidelines for reporting quantitative results of the data quality evaluation

Metadata element See chapter 7
name

Definition See chapter 7



Metadata element
name

ISO/DIS 19157 number
and name

ISO/TS 19139 path

INSPIRE obligation /
condition

INSPIRE multiplicity

Data type (and ISO/DIS
19157 no.)

Domain

Implementing
instructions

Example

Example XML encoding

See chapter 7

3. report

dataQualityInfo/*/report

optional

0.*

Corresponding DQ_xxx subelement from ISO/DIS 19157, e.g. 12.
DQ_CompletenessCommission

Lines 7-9 from ISO/DIS 19157

7. DQ_MeasureReference (C.2.1.3)
8. DQ_EvaluationMethod (C.2.1.4.)
9. DQ_Result (C2.1.5))

39. nameOfMeasure
NOTE This should be the name as defined in Chapter 7.

42. evaluationMethodType
43. evaluationMethodDescription
NOTE If the reported data quality results are derived or aggregated (i.e.

the scope levels for evaluation and reporting are different), the
derivation or aggregation should also be specified using this property.

46. dateTime

NOTE This should be data or range of dates on which the data quality
measure was applied.

63. DQ_QuantitativeResult / 64. value

NOTE The DQ_Result type should be DQ_QuantitativeResult and the
value(s) represent(s) the application of the data quality measure (39.)
using the specified evaluation method (42-43.)

See Table E.12 N Reporting commission as metadata (ISO/DIS 19157)

8.3.2.2. Guidelines for reporting descriptive results of the Data Quality evaluation

Metadata element
name

Definition

See chapter 7

See chapter 7



Metadata element
name

ISO/DIS 19157 number
and name

ISO/TS 19139 path

INSPIRE obligation /
condition

INSPIRE multiplicity

Data type (and ISO/DIS
19157 no.)

Domain

Implementing
instructions

Example

Example XML encoding

See chapter 7

3. report

dataQualityInfo/*/report

optional

0.*

Corresponding DQ_xxx subelement from ISO/DIS 19157, e.g. 12.
DQ_CompletenessCommission

Line 9 from ISO/DIS 19157

9. DQ_Result (C2.1.5.)
67. DQ_DescripitveResult / 68. statement
NOTE The DQ_Result type should be DQ_DescriptiveResult and in the

statement (68.) the evaluation of the selected DQ sub-element should be
expressed in a narrative way.

See Table E.15 N Reporting descriptive result as metadata (ISO/DIS
19157)



9. Delivery

9.1. Updates

IR Requirement
Article 8
Updates

1. Member States shall make available updates of data on a regular basis.

2. All updates shall be made available at the latest 6 months after the change was
applied in the source data set, unless a different period is specified for a
specific spatial data theme in Annex Il.

NOTE In this data specification, no exception is specified, so all updates shall be made available at
the latest 6 months after the change was applied in the source data set.

9.2. Delivery medium

According to Article 11(1) of the INSPIRE Directive, Member States shall establish and operate a
network of services for INSPIRE spatial data sets and services. The relevant network service types
for making spatial data available are:

¥ view services making it possible, as a minimum, to display, navigate, zoom in/out, pan, or
overlay viewable spatial data sets and to display legend information and any relevant content of
metadata;

¥ download services , enabling copies of spatial data sets, or parts of such sets, to be downloaded
and, where practicable, accessed directly;

¥ transformation services , enabling spatial data sets to be transformed with a view to achieving
interoperability.

NOTE For the relevant requirements and recommendations for network services, see the relevant
Implementing Rules and Technical Guidelines ™.

EXAMPLE 1 Through the Get Spatial Objects function, a download service can either download a
pre-defined data set or pre-defined part of a data set (non-direct access download service), or give
direct access to the spatial objects contained in the data set, and download selections of spatial
objects based upon a query (direct access download service). To execute such a request, some of the
following information might be required:

¥ the list of spatial object types and/or predefined data sets that are offered by the download
service (to be provided through the Get Download Service Metadata operation),

¥ and the query capabilities section advertising the types of predicates that may be used to form a
guery expression (to be provided through the Get Download Service Metadata operation, where
applicable),

¥ a description of spatial object types offered by a download service instance (to be provided



through the Describe Spatial Object Types operation).

EXAMPLE 2 Through the Transform function, a transformation service carries out data content
transformations from native data forms to the INSPIRE-compliant form and vice versa. If this
operation is directly called by an application to transform source data (e.g. obtained through a
download service) that is not yet conformant with this data specification, the following parameters
are required:

Input data (mandatory). The data set to be transformed.
¥ Source model (mandatory, if cannot be determined from the input data). The model in which
the input data is provided.

¥ Target model (mandatory). The model in which the results are expected.

¥ Model mapping (mandatory, unless a default exists). Detailed description of how the
transformation is to be carried out.

9.3. Encodings

The IRs contain the following two requirements for the encoding to be used to make data available.

IR Requirement
Article 7
Encoding

1. Every encoding rule used to encode spatial data shall conform to EN 1SO 19118.
In particular, it shall specify schema conversion rules for all spatial object types
and all attributes and association roles and the output data structure used.

2. Every encoding rule used to encode spatial data shall be made available.

2a. Every encoding rule used to encode spatial data shall also specify whether and
how to represent attributes and association roles for which a corresponding value
exists but is not contained in the spatial data sets maintained by a Member State,
or cannot be derived from existing values at reasonable costs.

NOTE I1SO 19118:2011 specifies the requirements for defining encoding rules used for interchange
of geographic data within the set of International Standards known as the "ISO 19100 series". An
encoding rule allows geographic information defined by application schemas and standardized
schemas to be coded into a system-independent data structure suitable for transport and storage.
The encoding rule specifies the types of data being coded and the syntax, structure and coding
schemes used in the resulting data structure. Specifically, ISO 19118:2011 includes

¥ requirements for creating encoding rules based on UML schemas,
¥ requirements for creating encoding services, and
¥ requirements for XML-based encoding rules for neutral interchange of data.

While the IRs do not oblige the usage of a specific encoding, these Technical Guidelines propose to
make data related to the spatial data theme Land Cover available at least in the default encoding(s)



specified in section 0. In this section, a number of TG requirements are listed that need to be met in
order to be conformant with the default encoding(s).

The proposed default encoding(s) meet the requirements in Article 7 of the IRs, i.e. they are
conformant with ISO 19118 and (since they are included in this specification) publicly available.

9.3.1. Default Encoding(s)

9.3.1.1. Specific requirements for GML encoding

This data specification proposes the use of GML as the default encoding, as recommended in
sections 7.2 and 7.3 of [DS-D2.7]. GML is an XML encoding in compliance with ISO 19118, as
required in Article 7(1). For details, see [ISO 19136], and in particular Annex E (UML-to-GML
application schema encoding rules).

The following TG requirements need to be met in order to be conformant with GML encodings.

TG Requirement 12

. Data instance (XML) documents shall validate without error against the provided
XML schema.

NOTE 1 Not all constraints defined in the application schemas can be mapped to XML. Therefore,
the following requirement is necessary.

NOTE 2 The obligation to use only the allowed code list values specified for attributes and most of
the constraints defined in the application schemas cannot be mapped to the XML sch. They can
therefore not be enforced through schema validation. It may be possible to express some of these
constraints using other schema or rule languages (e.g. Schematron), in order to enable automatic
validation.

9.3.1.2. Default encoding(s) for application schema LandCoverVector

Name: LandCoverVector GML Application Schema

Version: 5.0

Specification: D2.8.11.2 Data Specification on Land Cover B Technical Guidelines
Character set: UTF-8

The xml schema document is available from:

https://inspire.ec.europa.eu/schemas/Icv/5.0/LandCoverVector.xsd

9.3.1.3. Default encoding(s) for application schema LandCoverRaster

Name: LandCoverRaster GML Application Schema (for the coverage domain)

Version: 4.0


https://inspire.ec.europa.eu/schemas/lcv/5.0/LandCoverVector.xsd

Specification: D2.8.11.2 Data Specification on Land Cover B Technical Guidelines
Character set: UTF-8

The xml schema document is available from:
https://inspire.ec.europa.eu/schemas/lcr/4.0/LandCoverRaster.xsd

Name: TIFF (for the coverage range)

Version: 6.0

Specification: TIFF Specification

Character set: UTF-8

NOTE The Geographic Tagged Image File Format (GeoTiff), associates geo-referencing information
with TIFF imagery and gridded data by supplying metadata as TIFF tags. Since it fully complies with
the TIFF 6.0 specifications, it may be implemented in place of TIFF format to meet this requirement.

TG Requirement 13

| If the format used for encoding the coverage range also includes information
about the coverage domain, this information shall be consistent with the
information encoded using the GML Application Schema for Coverages.

9.3.1.3.1. Encoding rules used

Introducing encoding formats other than GML for representing coverage elements requires the
definition of encoding rules to map the Land Cover application schema to the resulting specific data
structure unambiguously.

TG Requirement 14

. The encoding of coverage components in the file formats specified above shall
conform to the rules specified in Annex I.

NOTE The GeoTiff format, as a specific extension of the Baseline TIFF Format, is also affected by this
recommendation.

9.3.1.3.2. Specific mappings from UML classes to GML/XML Schema types and elements

In addition to the mappings between conceptual UML classes and the associated GML object
element, XML Schema type and GML property type provided in Table D.2 of ISO 19136 (GML), the
mappings included in have been used to generate the GML application schema.

Table 13. Mappings between conceptual UML classes and the associated GML object elements,
XML Schema types and GML property types


https://inspire.ec.europa.eu/schemas/lcr/4.0/LandCoverRaster.xsd

UML class GML object element GML type GML property type

RectifiedGridCoverage gmlcov:RectifiedGridCo  gmlcov:AbstractDiscret  n/a
verage eCoverageType

9.3.2. Recommended Encoding(s)

Recommendation 40

1]
It is recommended that also the encodings specified in this section be provided for

the relevant application schemas.

9.3.2.1. Alternative encoding for application schema LandCoverRaster

Name: LandCoverRaster GML Application Schema (for the coverage domain)
Version: 4.0

Specification: D2.8.11.2 Data Specification on Land Cover b Technical Guidelines
Character set: UTF-8

The xml schema document is available from:
http://inspire.ec.europa.eu/schemas/lcr/4.0/LandCoverRaster.xsd

Name: JPEG2000 (for the coverage range)

Version: 1.0

Specification: GMLIP2 [OGC 05-047r2]

Character set: UTF-8

NOTE The encoding of data in JPEG2000 requires to be conformant to OGC GMLJP2 standard 1.0
GMLJP2 allows to encode georeference in GML. Georeference can be duplicated with Geotiff tags,
conformant to GeoJP2 specification.

TG Requirement 15

| If the format used for encoding the coverage range also includes information
about the coverage domain, this information shall be consistent with the
information encoded using the GML Application Schema for Coverages.

9.3.2.1.1. Encoding rules used

Introducing encoding formats other than GML for representing coverage elements requires the
definition of encoding rules to map the Land Cover application schema to the resulting specific data
structure unambiguously.

I TG Requirement 16


http://inspire.ec.europa.eu/schemas/lcr/4.0/LandCoverRaster.xsd

The encoding of coverage components in the file formats specified above should
conform to the rules specified in Annex I.

9.4. Options for delivering coverage data

For coverages, different encodings may be used for the domain and the range of the coverage.
There are several options for packaging the domain and range encoding when delivering coverage
data through a download service, as discussed below  ".].

Multipart representation

For performance reasons, binary file formats are usually preferred to text-based formats such as
XML for storing large amounts of coverage data. However, they cannot directly constitute an
alternative to pure GML, since their own data structure might often not support all the ISO 19123
elements used to describe coverages in the conceptual model.

The OGC standard GML Application Schema for coverages [OGC 09-146r2] offers a format encoding
which combines these two approaches. The first part consists of a GML document representing all
coverage components except the range set, which is contained in the second part in some other
encoding format such as 'well known' binary formats'. Some information in the second part may be
redundant with the GML content of the first part. In this case, consistency must be necessarily
ensured, for example by defining a GML mapping of the additional encoding format.

The advantage of this multipart representation is that coverage constituents are not handled
individually but as a whole. This is not really the case with GML which also allows the encoding of
the value side of the coverage in external binary files, but via references to remote locations.

TG Requirement 17

| Coverage data encoded as multipart messages shall comply with the multipart
representation conformance class defined in GML Application Schema for
Coverages [OGC 09-146r2].

NOTE The GML Application Schema for Coverages establishes a one-to-one relationship between
coverages and multipart document instances.

Reference to an external file

The range set can be encoded within the XML structure as an external binary file using the gml:File
element. This has the benefit of efficiently storing the range set data within an external file that is
of a well-known format type, for example TIFF or GeoTIFF. This method of encoding is of most use
for the storage of large files.

Encoding the range inline

This option encodes the range set data within the XML inline. This is encoded as a DataBlock
element. This encoding provides much greater visibility for the range set values, however, this
comes at the cost of reduced efficiency. This method of encoding would therefore only be suitable
for small datasets.



Encoding the domain inside a JPEG 2000 file

This option consists in packaging all the components of one or several coverages, including the
domain expressed in GML, in a single JPEG 2000 file. It is based on the OGC standard GML in JPEG
2000 for Geographic Imagery [OGC 05-047r2], also known as GMLJP2, which specifies how to use
GML within the XML boxes of JPEG 2000 files.

TG Requirement 18

. Coverage data encoded in standalone JPEG 2000 files shall comply with the OGC
standard GML in JPEG 2000 for Geographic Imagery [OGC 05-047r2].

TG Requirement 18 implies that all the encoding rules presented in GMLJP2 shall be strictly
followed for including GML within JPEG 2000 data files correctly. For the sake of harmonization, the
encoding rules adopted for the multipart message encoding should also apply to the GMLJP2
encoding.

Recommendation 41

" The encoding of coverage components in GMLJP2 within a JPEG 2000 file should
conform to the rules specified in the Guidelines for the encoding of spatial data
[DS-D2.7].



10. Data Capture

There is no specific guidance required with respect to data capture.



11. Portrayal

This clause defines the rules for layers and styles to be used for portrayal of the spatial object types
defined for this theme. Portrayal is regulated in Article 14 of the IRs.

IR Requirement
Article 14
Portrayal

1. For the portrayal of spatial data sets using a view network service as specified
in Commission Regulation No 976/2009 ("), the following shall be available:

a. the layers specified in Annex Il for the theme or themes the data set is
related to;

b. for each layer at least a default portrayal style, with as a minimum an
associated title and a unique identifier.
2. For each layer, Annex Il defines the following:
a. a human readable title of the layer to be used for display in user interface;

b. the spatial object type(s), or sub-set thereof, that constitute(s) the content of
the layer.

In section 11.1, the types of layers are defined that are to be used for the portrayal of the spatial
object types defined in this specification. A view service may offer several layers of the same type,
one for each dataset that it offers data on a specific topic.

NOTE The layer specification in the IRs only contains the name, a human readable title and the
(subset(s) of) spatial object type(s), that constitute(s) the content of the layer. In addition, this TG
documents suggests keywords for describing the layer.

Recommendation 42

" It is recommended to use the keywords specified in section 11.1 in the Layers

Metadata parameters of the INSPIRE View service (see Annex lll, Part A, section
2.2.4 in Commission Regulation (EC) No 976/2009).

Section 11.2 specifies one style for each of these layers. It is proposed that INSPIRE view services
support this style as the default style required by Article 14(1b).

TG Requirement 19

. For each layer specified in this section, the styles defined in section 11.2 shall be
available.

NOTE The default style should be used for portrayal by the view network service if no user-defined
style is specified in a portrayal request for a specific layer.

In section 11.2, further styles can be specified that represent examples of styles typically used in a



thematic domain. It is recommended that also these styles should be supported by INSPIRE view
services, where applicable.

Recommendation 43

[} ]
In addition, it is recommended that, where applicable, INSPIRE view services also

support the styles defined in section 11.2.

Where XML fragments are used in the following sections, the following namespace prefixes apply:

¥ sld="http://www.opengis.net/sld"E(WMS/SLD 1.1)
¥ se="http://www.opengis.net/se"E(SE 1.1)

¥ ogc="http://www.opengis.net/ogc"E(FE 1.1)

11.1. Layers to be provided by INSPIRE view services

Layer Name Layer Title Spatial object type(s) Keywords
LC.LandCoverPoints LandCoverPoints LandCoverUnit Land Cover, Points
LC.LandCoverSurfaces LandCoverSurfaces LandCoverUnit Land Cover, Surfaces,
Polygons
LC.LandCoverRaster LandCoverRaster LandCoverGridCoverag Land Cover, Raster,
e Rectified Grid
Note :

¥ LandCoverPoints is a LandCoverDataset for which all LandCoverUnit.geometry = GM_Point.

¥ LandCoverSurfaces is a LandCoverDataset for which all LandCoverUnit.geometry = GM_Surface

NOTE The table above contains several layers for some spatial object types, which can be further
classified using a code list-valued attribute. Such sets of layers are specified as described in Article
14(3) of the IRs.

IR Requirement
Article 14
Portrayal

(E)

3. For spatial object types whose objects can be further classified using a code list-
valued attribute, several layers may be defined. Each of these layers shall
include the spatial objects corresponding to one specific code list value. In the
definition of such sets of layers in Annexes II-1V,

a. the placeholder <CodeListValue> shall represent the values of the relevant
code list, with the first letter in upper case,

b. the placeholder <human-readable name> shall represent the human-



readable name of the code list values;

c. the spatial object type shall include the relevant attribute and code list, in
parentheses;

d. one example of a layer shall be given.

11.1.1. Layers organisation

None.

11.2. Styles required to be supported by INSPIRE view
services

11.2.1. Styles for the layer LC.LandCoverPoints

Style Name LC.LandCoverPoints.Default

Default Style yes

Style Title LC.LandCoverPoints Default Style

Style Abstract This Style defined the default INSPIRE style for Land Cover data

supported by a set of points. As there is no required nomenclature, only
the geometry is represented, ie as a circle with a size of 3 pixels, with a
black (#000000) fill and a black outline (#000000).



Style Name LC.LandCoverPoints.Default

Symbology ~
E<sld:NamedLayer>
E <se:Name>LC.LandCoverPoints</se:Name>
E <sld:UserStyle>
E <se:Name>LC.LandCoverPoints.Default</se:Name>
E <sld:IsDefault>1</sld:IsDefault>
E <se:FeatureTypeStyle version="1.1.0">
E  <se:Description>
E <se:Title>LC.LandCoverPoints Default Style</se:Title>
E <se:Abstract>This Style defined the default INSPIRE
style for Land Cover data supported by a set of points. As
there is no required nomenclature, only the geometry is repre-
sented, ie as a circle with a size of 3 pixels, with a black
(#000000) fill and a black outline (#000000).
E </se:Abstract>
E  </se:Description>
E <se:FeatureTypeName>LandCoverUnit</se:FeatureTypeName>
E  <seRule>
E <se:PointSymbolizer>
E <se:Geometry>
E <ogc:PropertyName>geometry</ogc:PropertyName>
E </se:Geometry>
E <se:Graphic/>
E </se:PointSymbolizer>
E  </se:Rule>
E </se: FeatureTypeStyle>
E </sld:UserStyle>
E </sld:NamedLayer>
Minimum & No scale limit

maximum scales

11.2.2. Style for the layer LC.LandCoverSurfaces

Style Name LC.LandCoverSurfaces.Default

Default Style yes

Style Title LC.LandCoverSurfaces Default Style

Style Abstract This Style defined the default INSPIRE style for Land Cover data

supported by a set of non overlapping of polygons. As there is no required
nomenclature, only the geometry is represented, ie only polygons with a
white (#FFFFFF) fill and a black outline (#000000) of 3 pixels width.



Style Name

Symbology

Minimum &

maximum scales

LC.LandCoverSurfaces.Default

<sld:NamedLayer>
<se:Name>LC.LandCoverSurfaces</se:Name>
<sld:UserStyle>

<se:Name>INSPIRE_Default</se:Name>

<sld:IsDefault>1</sld:IsDefault>

<se:FeatureTypeStyle version="1.1.0">

<se:Description>
<se:Title>LC.LandCoverSurfaces Default

Style</se:Title>
E <se:Abstract> This Style defined the default INSPIRE
style for Land Cover data supported by a set of non overlapping
of polygons. As there is no required nomenclature, only the
geometry is represented, ie only polygons with a white
(#FFFFFF) fill and a black outline (#000000) of 3 pixels width.
= </se:Abstract>
</se:Description>

T T > mp My mp [mp

<se:Rule>
<se:PolygonSymbolizer>
<se:Geometry>
<ogc:PropertyName>geometry</ogc:PropertyName>
</se:Geometry>
<se:Graphic/>
</se:PolygonSymbolizer>
</se:Rule>
</se:FeatureTypeStyle>
</sld:UserStyle>
</sld:NamedLayer>

T M M M M M T T T T T T T

No scale limit

11.2.3. Style for the layer LC.LandCoverRaster

Style Name
Default Style
Style Title

Style Abstract

LC.LandCoverRaster.Default
yes
LC.LandCoverRaster Default Style

This Style defined the default INSPIRE style for Land Cover data
supported by a raster. As there is no required nomenclature, only the
geometry is represented, ie only polygons with a white (#FFFFFF) fill and
a black outline (#000000) of 3 pixels width.

<se:FeatureTypeName>LandCoverUnit</se:FeatureTypeName>



Style Name LC.LandCoverRaster.Default

Symbology
<sld:NamedLayer>
E <se:Name>LC.LandCoverRaster</se:Name>
E <sld:UserStyle>
E <se:Name>LC.LandCoverRaster.Default</se:Name>
E <sld:IsDefault>1</sld:IsDefault>
E <se:CoverageStyle version="1.1.0">
E  <se:Description>
E <se:Title>LC.LandCoverRaster Default Style</se:Title>
E <se:Abstract> Orthoimage coverages are rendered as
opaque raster
data. When coverages overlap in a same layer, the coverage the
acquisition
time of which is the latest is placed on top. </se:Abstract>
E  </se:Description>
E
<se:CoverageName>LandCoverGrodCoverage</se:CoverageName>
E  <seRule>
E <se:RasterSymbolizer>
E <se:Geometry>
E <ogc:PropertyName>domainSet</ogc:PropertyName>
E </se:Geometry>
E <se:Opacity>1.0</se:Opacity>
E </se:RasterSymbolizer>
E  </se:Rule>
E </se:CoverageStyle>
E </sld:UserStyle>
</sld:NamedLayer>
NOTE When necessary, the se:ChannelSelection element shall be used to
specify the mapping of the Land Cover Data (i.e. nomenclature codes) on
the red, green and blue channels used for portrayal.
Minimum & No scale limit

maximum scales

11.3. Styles recommended to be supported by INSPIRE
view services

As this specification is generic and does not require the usage of a specific homenclature, the
previous default styles only represent the geometries supporting Land Cover information and not
the information itself. It is however recommended that WMS servers implement styles that allow :

Recommendation 1

" For Land Cover data supported by surfaces/polygons (and modelled in this

specification through a collection of LandCoverUnit), it is recommended that



surfaces are represented by polygons with a color (corresponding to the legend)
fill and a black outline (#000000) of 3 pixels width.

Example : for CORINE Land Cover (Cf. Annex C.3.1 for CORINE Land Cover colors), polygons are
filled with RGB colors corresponding to the code from the attribute valueld associated to each
surface geometry in the GeometryValuePair.

Recommendation 2

For Land Cover data supported by points (and modelled in this specification
through a collection of LandCoverUnit), it is recommended that points are
represented by circles with a size of 3 pixels, with a color (corresponding to the
legend) fill and a black outline (#000000).
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Annex A: Abstract Test Suite - (normative)

Disclaimer

While this Annex refers to the Commission Regulation (EU) No 1089/2010 of 23 November 2010
implementing Directive 2007/2/EC of the European Parliament and of the Council as regards
interoperability of spatial data sets and services, it does not replace the legal act or any part of it.

The objective of the Abstract Test Suite (ATS) included in this Annex is to help the conformance
testing process. It includes a set of tests to be applied on a data set to evaluate whether it fulfils the
requirements included in this data specification and the corresponding parts of Commission
Regulation No 1089/2010 (implementing rule as regards interoperability of spatial datasets and
services, further referred to as ISDSS Regulation). This is to help data providers in declaring the
conformity of a data set to the "degree of conformity, with implementing rules adopted under
Article 7(1) of Directive 2007/2/EC", which is required to be provided in the data set metadata
according to Commission Regulation (EC) No 2008/1205 (the Metadata Regulation).

Part 1 of this ATS includes tests that provide input for assessing conformity with the ISDSS
regulation. In order to make visible which requirements are addressed by a specific test,
references to the corresponding articles of the legal act are given. The way how the cited
requirements apply to Ic specification is described under the testing method.

In addition to the requirements included in ISDSS Regulation this Technical guideline contains TG
requirements too. TG requirements are technical provisions that need to be fulfilled in order to be
conformant with the corresponding IR requirement when the specific technical implementation
proposed in this document is used. Such requirements relate for example to the default encoding
described in section 9. Part 2 of the ATS presents tests necessary for assessing the conformity with
TG requirements

NOTE Conformance of a data set with the TG requirement(s) included in this ATS implies
conformance with the corresponding IR requirement(s).

The ATS is applicable to the data sets that have been transformed to be made available through
INSPIRE download services (i.e. the data returned as a response to the mandatory "Get Spatial
Dataset" operation) rather than the original "source" data sets.

The requirements to be tested are grouped in several conformance classes. Each of these classes
covers a specific aspect: one conformance class contains tests reflecting the requirements on the
application schema, another on the reference systems, etc. Each conformance class is identified

by a URI (uniform resource identifier) according to the following pattern:

http://inspire.ec.europa.eu/conformance-class/ir/lc/<conformance class identifier>

EXAMPLE 1 The URI http://inspire.ec.europa.eu/conformance-class/ir/ef/rs  identifies the Reference
Systems ISDSS conformance class of the Environmental Monitoring Facilities (EF) data theme.

The results of the tests should be published referring to the relevant conformance class (using its
URI).

When an INSPIRE data specification contains more than one application schema, the


http://inspire.ec.europa.eu/conformance-class/ir/lc/<conformance
http://inspire.ec.europa.eu/conformance-class/ir/ef/rs

requirements tested in a conformance class may differ depending on the application schema used
as a target for the transformation of the data set. This will always be the case for the application
schema conformance class. However, also other conformance classes could have different
requirements for different application schemas. In such cases, a separate conformance class is
defined for each application schema, and they are distinguished by specific URIs according to the
following pattern:

http://inspire.ec.europa.eu/conformance-class/ir/lc/<conformance class identifier>/
<application schema namespace prefix>

EXAMPLE 2 The URI http://inspire.ec.europa.eu/conformance-classl/ir/el/as/el-vec identifies the
conformity with the application schema ( as) conformance class for the Elevation Vector Elements
(el-vec) application schema.

An overview of the conformance classes and the associated tests is given in the table below.

A.1 Application Schema Conformance Class

A.1.1 Schema element denomination test

A.1.2 Value type test

A.1.3 Value test

A.1.4 Attributes/associations completeness test
A.1.5 Abstract spatial object test

A.1.6 Constraints test

A.1.7 Geometry representation test
A.2 Reference Systems Conformance Class

A.2.1 Datum test

A.2.2 Coordinate reference system test

A.2.3 Grid test

A.2.4 View service coordinate reference system test
A.2.5 Temporal reference system test

A.2.6 Units of measurements test
A.3 Data Consistency Conformance Class

A.3.1 Unique identifier persistency test
A.3.2 Version consistency test

A.3.3 Life cycle time sequence test
A.3.4 Validity time sequence test

A.3.5 Update frequency test

A.4 Metadata IR Conformance Class


http://inspire.ec.europa.eu/conformance-class/ir/lc/<conformance
http://inspire.ec.europa.eu/conformance-class/ir/el/as/el-vec

A.4.1 Metadata for interoperability test
A.5 Information Accessibility Conformance Class

A.5.1 Code list publication test
A.5.2 CRS publication test
A.5.3 CRS identification test

A.5.4 Grid identification test

A.6 Data Delivery Conformance Class

A.6.1 Encoding compliance test

A.7 Portrayal Conformance Class

A.7.1 Layer designation test

A.8 Technical Guideline Conformance Class

A.8.1 Multiplicity test

A.8.2 CRS http URI test

A.8.3 Metadata encoding schema validation test
A.8.4 Metadata occurrence test

A.8.5 Metadata consistency test

A.8.6 Encoding schema validation test

A.8.7 Coverage multipart representation test
A.8.8 Coverage domain consistency test

A.8.9 Style test

In order to be conformant to a conformance class, a data set has to pass all tests defined for that
conformance class.

In order to be conformant with the ISDSS regulation the inspected data set needs to be conformant
to all conformance classes in Part 1. The conformance class for overall conformity with the ISDSS
regulation is identified by the URI  http://inspire.ec.europa.eu/conformance-class/ir/ic/

In order to be conformant with the Technical Guidelines, the dataset under inspection needs to be
conformant to all conformance classes included both in Part 1 and 2. Chapter 8 describes in detall
how to publish the result of testing regarding overall conformity and conformity with the
conformance classes as metadata. The conformance class for overall conformity with the Technical
Guidelines is identified by the URI  http://inspire.ec.europa.eu/conformance-class/tg/lc/3.0

It should be noted that data providers are not obliged to integrate / decompose the original
structure of the source data sets when they deliver them for INSPIRE. It means that a conformant
dataset can contain less or more spatial object / data types than specified in the ISDSS Regulation.

A dataset that contains less spatial object and/or data types can be regarded conformant when


http://inspire.ec.europa.eu/conformance-class/ir/lc/
http://inspire.ec.europa.eu/conformance-class/tg/lc/3.0

the corresponding types of the source datasets after the necessary transformations fulfil the
requirements set out in the ISDSS Regulation.

A dataset that contain more spatial object and/or data types may be regarded as conformant
when

¥ all the spatial object / data types that have corresponding types in the source dataset after the
necessary transformations fulfil the requirements set out in the ISDSS Regulation and

¥ all additional elements of the source model (spatial object types, data types, attributes,
constraints and code lists together with their values) do not conflict with any rule defined in the
interoperability target specifications defined for any theme within INSPIRE.

Openissue 1: Even though the last condition can be derived from Art. 8(4) of the Directive, the
ISDSS Regulation does not contain requirements concerning the above issue. Therefore, no
specific tests have been included in this abstract suit for testing conformity of extended
application schemas. Annex F of the Generic Conceptual Model (D2.5) provides an example
how to extend INSPIRE application schemas in a compliant way.

The ATS contains a detailed list of abstract tests. It should be noted that some tests in the
Application schema conformance class can be automated by utilising xml schema validation tools.
It should be noted that failing such validation test does not necessary reflect non-compliance to the
application schema; it may be the results of erroneous encoding.

Each test in this suit follows the same structure:
¥ Requirement: citation from the legal texts (ISDSS requirements) or the Technical Guidelines (TG
requirements);
¥ Purpose: definition of the scope of the test;
¥ Reference: link to any material that may be useful during the test;
¥ Test method: description of the testing procedure.

According to ISO 19105:2000 all tests in this ATS are basic tests. Therefore, this statement is not
repeated each time.



Part 1 - (normative)

Conformity with Commission Regulation No 1089/2010

A.1l. Application Schema Conformance Class

Conformance classes:
http://inspire.ec.europa.eu/conformance-class/ir/lc/as/LandCoverNomenclature
http://inspire.ec.europa.eu/conformance-class/ir/lc/as/LandCoverVector

http://inspire.ec.europa.eu/conformance-class/ir/lc/as/LandCoverRaster

A.1.1. Schema element denomination test

a) Purpose: Verification whether each element of the dataset under inspection carries a name
specified in the target application schema(s).

b) Reference : Art. 3 and Art.4 of Commission Regulation No 1089/2010

c) Test method : Examine whether the corresponding elements of the source schema (spatial object
types, data types, attributes, association roles and code lists) are mapped to the target schema with
the correct designation of mnemonic names.

NOTE Further technical information is in the Feature catalogue and UML diagram of the
application schema(s) in section 5.2.

A.1.2. Value type test

a) Purpose: Verification whether all attributes or association roles use the corresponding value
types specified in the application schema(s).

b) Reference: Art. 3, Art.4, Art.6(1), Art.6(4), Art.6(5) and Art.9(1)of Commission Regulation No
1089/2010.

c) Test method : Examine whether the value type of each provided attribute or association role
adheres to the corresponding value type specified in the target specification.

NOTE 1 This test comprises testing the value types of INSPIRE identifiers, the value types of
attributes and association roles that should be taken from code lists, and the coverage domains.

NOTE 2 Further technical information is in the Feature catalogue and UML diagram of the
application schema(s) in section 5.2.

A.1.3. Value test

a) Purpose : Verify whether all attributes or association roles whose value type is a code list take the
values set out therein.


http://inspire.ec.europa.eu/conformance-class/ir/lc/as/LandCoverNomenclature
http://inspire.ec.europa.eu/conformance-class/ir/lc/as/LandCoverVector
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b) Reference: Art.4 (3) of Commission Regulation No 1089/2010.

c) Test method : When an attribute / association role has a code list as its type, compare the values of
each instance with those provided in the application schema. To pass this tests any instance of an
attribute / association role

¥ shall take only values explicitly specified in the code list when the code listOs extensibility is
"none".

¥ shall take only a value explicitly specified in the code list or shall take a value that is narrower
(i.e. more specific) than those explicitly specified in the application schema when the code listOs
extensibility is "narrower".

NOTE 1 This test is not applicable to code lists with extensibility "open” or "any".

NOTE 2 When a data provider only uses code lists with narrower (more specific values) this test can
be fully performed based on internal information.

A.1.4. Attributes/associations completeness test

a) Purpose: Verification whether each instance of spatial object type and data types include all
attributes and association roles as defined in the target application schema.

b) Reference: Art. 3, Art.4(1), Art.4(2), and Art.5(2) of Commission Regulation No 1089/2010.

c) Test method : Examine whether all attributes and association roles defined for a spatial object
type or data type are present for each instance in the dataset.

NOTE 1 Further technical information is in the Feature catalogue and UML diagram of the
application schema(s) in section 5.2.

NOTE 2 For all properties defined for a spatial object, a value has to be provided if it exists in or
applies to the real world entity B either the corresponding value (if available in the data set
maintained by the data provider) or the value of void. If the characteristic described by the
attribute or association role does not exist in or apply to the real world entity, the attribute or
association role does not need to be present in the data set.

A.1.5. Abstract spatial object test

a) Purpose : Verification whether the dataset does NOT contain abstract spatial object / data types
defined in the target application schema(s).

b) Reference: Art.5(3) of Commission Regulation No 1089/2010

c) Test method : Examine that there are NO instances of abstract spatial object / data types in the
dataset provided.

NOTE Further technical information is in the Feature catalogue and UML diagram of the
application schema(s) in section 5.2.



A.1.6. Constraints test

a) Purpose : Verification whether the instances of spatial object and/or data types provided in the
dataset adhere to the constraints specified in the target application schema(s).

b) Reference: Art. 3, Art.4(1), and Art.4(2) of Commission Regulation No 1089/2010.

c) Test method : Examine all instances of data for the constraints specified for the corresponding
spatial object / data type. Each instance shall adhere to all constraints specified in the target
application schema(s).

NOTE Further technical information is in the Feature catalogue and UML diagram of the
application schema(s) in section 5.2.

A.1.7. Geometry representation test

a) Purpose : Verification whether the value domain of spatial properties is restricted as specified in
the Commission Regulation No 1089/2010.

b) Reference: Art.12(1), Annex lll Section 2 of Commission Regulation No 1089/2010

c) Test Method: Check whether all spatial properties only use 0, 1 and 2-dimensional geometric
objects that exist in the right 2-, 3- or 4-dimensional coordinate space, and where all curve
interpolations respect the rules specified in the reference documents.

NOTE Further technical information is in OGC Simple Feature spatial schema v1.2.1 [06-103r4].

A.2. Reference Systems Conformance Class
Conformance class:

http://inspire.ec.europa.eu/conformance-class/ir/lc/rs

A.2.1. Datum test

a) Purpose: Verify whether each instance of a spatial object type is given with reference to one of
the (geodetic) datums specified in the target specification.

b) Reference: Annex Il Section 1.2 of Commission Regulation No 1089/2010

c) Test method : Check whether each instance of a spatial object type specified in the application
schemay(s) in section 5 has been expressed using:

¥ the European Terrestrial Reference System 1989 (ETRS89) within its geographical scope; or

¥ the International Terrestrial Reference System (ITRS) for areas beyond the ETRS89 geographical
scope; or

¥ other geodetic coordinate reference systems compliant with the ITRS. Compliant with the ITRS
means that the system definition is based on the definition of ITRS and there is a well-
established and described relationship between both systems, according to the EN 1ISO 19111.


http://inspire.ec.europa.eu/conformance-class/ir/lc/rs

NOTE Further technical information is given in Section 6 of this document.

A.2.2. Coordinate reference system test

a) Purpose : Verify whether the two- and three-dimensional coordinate reference systems are used
as defined in section 6.

b) Reference: Section 6 of Commission Regulation 1089/2010.

c) Test method : Inspect whether the horizontal and vertical components of coordinates one of the
corresponding coordinate reference system has been:

¥ Three-dimensional Cartesian coordinates based on a datum specified in 1.2 and using the
parameters of the Geodetic Reference System 1980 (GRS80) ellipsoid.

¥ Three-dimensional geodetic coordinates (latitude, longitude and ellipsoidal height) based on a
datum specified in 1.2 and using the parameters of the GRS80 ellipsoid.

¥ Two-dimensional geodetic coordinates (latitude and longitude) based on a datum specified in
1.2 and using the parameters of the GRS80 ellipsoid.

¥ Plane coordinates using the ETRS89 Lambert Azimuthal Equal Area coordinate reference
system.

¥ Plane coordinates using the ETRS89 Lambert Conformal Conic coordinate reference system.
¥ Plane coordinates using the ETRS89 Transverse Mercator coordinate reference system.

¥ For the vertical component on land, the European Vertical Reference System (EVRS) shall be
used to express gravity-related heights within its geographical scope. Other vertical reference
systems related to the Earth gravity field shall be used to express gravity-related heights in
areas that are outside the geographical scope of EVRS.

¥ For the vertical component in marine areas where there is an appreciable tidal range (tidal
waters), the Lowest Astronomical Tide (LAT) shall be used as the reference surface.

¥ For the vertical component in marine areas without an appreciable tidal range, in open oceans
and effectively in waters that are deeper than 200 meters, the Mean Sea Level (MSL) or a well-
defined reference level close to the MSL shall be used as the reference surface.”

¥ For the vertical component in the free atmosphere, barometric pressure, converted to height
using ISO 2533:1975 International Standard Atmosphere, or other linear or parametric
reference systems shall be used. Where other parametric reference systems are used, these
shall be described in an accessible reference using EN ISO 19111-2:2012.

NOTE Further technical information is given in Section 6 of this document.

A.2.3. Grid test

a) Purpose : Verify that gridded data related are available using the grid compatible with one of the
coordinate reference systems defined in Commission Regulation No 1089/2010

b) Reference: Annex Il Section 2.1 and 2.2 of Commission Regulation 1089/2010.

c) Test method : Check whether the dataset defined as a grid is compatible with one of the



coordinate reference.

¥ Grid_ETRS89_GRS80 based on two-dimensional geodetic coordinates using the parameters of
the GRS8O0 ellipsoid

¥ Grid_ETRS89_GRS80zn based on two-dimensional geodetic coordinates with zoning,

¥ Plane coordinates using the Lambert Azimuthal Equal Area projection and the parameters of
the GRS80 ellipsoid (ETRS89-LAEA)

¥ Plane coordinates using the Lambert Conformal Conic projection and the parameters of the
GRS80 ellipsoid (ETRS89-LCC)

¥ Plane coordinates using the Transverse Mercator projection and the parameters of the GRS80
ellipsoid (ETRS89-TMzn)

NOTE Further technical information is given in Section 6 of this document.

A.2.4. View service coordinate reference system test

a) Purpose: Verify whether the spatial data set is available in the two dimensional geodetic
coordinate system for their display with the INSPIRE View Service.

b) Reference: Annex Il Section 1.4 of Commission Regulation 1089/2010

c) Test method : Check that each instance of a spatial object types specified in the application
schemay(s) in section 5 is available in the two-dimensional geodetic coordinate system

NOTE Further technical information is given in Section 6 of this document.

A.2.5. Temporal reference system test

a) Purpose: Verify whether date and time values are given as specified in Commission Regulation
No 1089/2010.

b) Reference: Art.11(1) of Commission Regulation 1089/2010
c) Test method : Check whether:

¥ the Gregorian calendar is used as a reference system for date values;

¥ the Universal Time Coordinated (UTC) or the local time including the time zone as an offset
from UTC are used as a reference system for time values.

NOTE Further technical information is given in Section 6 of this document.

A.2.6. Units of measurements test

a) Purpose : Verify whether all measurements are expressed as specified in Commission Regulation
No 1089/2010.

b) Reference: Art.12(2) of Commission Regulation 1089/2010

c) Test method : Check whether all measurements are expressed in Sl units or non-Sl units accepted



for use with the International System of Units.
NOTE 1 Further technical information is given in ISO 80000-1:2009.

NOTE 2 Degrees, minutes and seconds are non-Sl units accepted for use with the International
System of Units for expressing measurements of angles.

A.3. Data Consistency Conformance Class

Conformance class:

http://inspire.ec.europa.eu/conformance-classl/ir/lc/dc

A.3.1. Unique identifier persistency test

a) Purpose: Verify whether the namespace and localld attributes of the external object identifier
remain the same for different versions of a spatial object.

b) Reference: Art. 9 of Commission Regulation 1089/2010.

c) Test method : Compare the namespace and localld attributes of the external object identifiers in
the previous version(s) of the dataset with the namespace and localld attributes of the external
object identifiers of current version for the same instances of spatial object / data types; To pass the
test, neither the namespace, nor the localld shall be changed during the life-cycle of a spatial object.

NOTE 1 This test can be performed exclusively on the basis of the information available in the
database of the data providers.

NOTE 2 When using URI this test includes the verification whether no part of the construct has
been changed during the life cycle of the instances of spatial object / data types.

NOTE 3 Further technical information is given in section 14.2 of the INSPIRE Generic Conceptual
Model.

A.3.2. Version consistency test

a) Purpose : Verify whether different versions of the same spatial object / data type instance belong
to the same type.

b) Reference: Art. 9 of Commission Regulation 1089/2010.

c) Test method : Compare the types of different versions for each instance of spatial object / data
type

NOTE 1 This test can be performed exclusively on the basis of the information available in the
database of the data providers.

A.3.3. Life cycle time sequence test

a) Purpose : Verification whether the value of the attribute beginLifespanVersion refers to an earlier
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moment of time than the value of the attribute endLifespanVersion for every spatial object / object
type where this property is specified.

b) Reference : Art.10(3) of Commission Regulation 1089/2010.

c) Test method: Compare the value of the attribute beginLifespanVersion with attribute
endLifespanVersion. The test is passed when the beginLifespanVersion value is before
endLifespanVersion value for each instance of all spatial object/data types for which this attribute
has been defined.

NOTE 1 This test can be performed exclusively on the basis of the information available in the
database of the data providers.

A.3.4. Validity time sequence test

a) Purpose : Verification whether the value of the attribute validFrom refers to an earlier moment of
time than the value of the attribute validTo for every spatial object / object type where this property
is specified.

b) Reference: Art.12(3) of Commission Regulation 1089/2010.

c) Test method : Compare the value of the attribute validFrom with attribute validTo. The test is
passed when the validFrom value is before validTo value for each instance of all spatial object/data
types for which this attribute has been defined.

NOTE 1 This test can be performed exclusively on the basis of the information available in the
database of the data providers.

A.3.5. Update frequency test

a) Purpose: Verify whether all the updates in the source dataset(s) have been transmitted to the
dataset(s) which can be retrieved for the LC data theme using INSPIRE download services.

b) Reference: Art.8 (2) of Commission Regulation 1089/2010.

c) Test method : Compare the values of beginning of life cycle information in the source and the
target datasets for each instance of corresponding spatial object / object types. The test is passed
when the difference between the corresponding values is less than 6 months.

NOTE 1 This test can be performed exclusively on the basis of the information available in the
database of the data providers.

A.4. Metadata IR Conformance Class

Conformance class:

http://inspire.ec.europa.eu/conformance-class/ir/lc/md
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A.4.1. Metadata for interoperability test

a) Purpose: Verify whether the metadata for interoperability of spatial data sets and services
described in 1089/2010 Commission Regulation have been created and published for each dataset
related to the LC data theme.

b) Reference: Art.13 of Commission Regulation 1089/2010

c) Test method : Inspect whether metadata describing the coordinate reference systems, encoding,
topological consistency and spatial representation type have been created and published. If the
spatial data set contains temporal information that does not refer to the default temporal reference
system, inspect whether metadata describing the temporal reference system have been created and
published. If an encoding is used that is not based on UTF-8, inspect whether metadata describing
the character encoding have been created.

NOTE Further technical information is given in section 8 of this document.

A.5. Information Accessibility Conformance Class
Conformance class:

http://inspire.ec.europa.eu/conformance-class/ir/lc/ia

A.5.1. Code list publication test

a) Purpose: Verify whether all additional values used in the data sets for attributes, for which
narrower values or any other value than specified in Commission Regulation 1089/2010 are
allowed, are published in a register.

b) Reference : Art.6(3) and Annex Il Section 2.

c) Test method : For each additional value used in the data sets for code list-valued attributes, check
whether it is published in a register.

NOTE Further technical information is given in section 5 of this document.

A.5.2. CRS publication test

a) Purpose : Verify whether the identifiers and the parameters of coordinate reference system are
published in common registers.

b) Reference : Annex Il Section 1.5

c) Test method : Check whether the identifier and the parameter of the CRS used for the dataset are
included in a register. .

NOTE Further technical information is given in section 6 of this document.


http://inspire.ec.europa.eu/conformance-class/ir/lc/ia

A.5.3. CRS identification test

a) Purpose: Verify whether identifiers for other coordinate reference systems than specified in
Commission Regulation 1089/2010 have been created and their parameters have been described
according to EN ISO 19111 and ISO 19127.

b) Reference : Annex Il Section 1.3.4

c) Test method : Check whether the register with the identifiers of the coordinate reference systems
is accessible.

NOTE Further technical information is given in section 6 of this document.

A.5.4. Grid identification test

a) Purpose: Verify whether identifiers for other geographic grid systems than specified in
Commission Regulation 1089/2010 have been created and their definitions have been either
described with the data or referenced.

b) Reference: Annex Il Section 2.1 and 2.2

c) Test method : Check whether the identifiers for grids have been created. Inspect the dataset
and/or the metadata for inclusion of grid definition.

NOTE Further technical information is given in section 6 of this document.

A.6. Data Delivery Conformance Class
Conformance class:

http://inspire.ec.europa.eu/conformance-class/ir/lc/de

A.6.1. Encoding compliance test

a) Purpose: Verify whether the encoding used to deliver the dataset comply with EN 1ISO 19118.
b) Reference: Art.7 (1) of Commission Regulation 1089/2010.

c) Test method : Follow the steps of the Abstract Test Suit provided in EN ISO 19118.

NOTE 1 Datasets using the default encoding specified in Section 9 fulfil this requirement.

NOTE 2 Further technical information is given in Section 9 of this document.

A.7. Portrayal Conformance Class
Conformance class:

http://inspire.ec.europa.eu/conformance-class/ir/lc/po


http://inspire.ec.europa.eu/conformance-class/ir/lc/de
http://inspire.ec.europa.eu/conformance-class/ir/lc/po

A.7.1. Layer designation test

a) Purpose: verify whether each spatial object type has been assigned to the layer designated
according to Commission Regulation 1089/2010.

b) Reference: Art. 14(1), Art14(2) and Annex Ill Section 2.

c) Test Method : Check whether data is made available for the view network service using the
specified layers respectively:

¥ LC.LandCoverPoints
¥ LC.LandCoverSurfaces

¥ LC.LandCoverRaster

NOTE Further technical information is given in section 11 of this document.



Part 2 - (informative)

Conformity with the technical guideline (TG) Requirements

A.8. Technical Guideline Conformance Class

Conformance class:

http://inspire.ec.europa.eu/conformance-class/tg/lc/3.0

A.8.1. Multiplicity test

a) Purpose: Verify whether each instance of an attribute or association role specified in the
application schema(s) does not include fewer or more occurrences than specified in section 5.

b) Reference: Feature catalogue and UML diagram of the application schema(s) in section 5 of this
guideline.

¢) [.underline]# Test method#: Examine that the number of occurrences of each attribute and/or
association role for each instance of a spatial object type or data type provided in the dataset
corresponds to the number of occurrences of the attribute / association role that is specified in the
application schema(s) in section 5.

A.8.2. CRS http URI test

a) Purpose: Verify whether the coordinate reference system used to deliver data for INSPIRE
network services has been identified by URIs according to the EPSG register.

b) Reference : Section 6 of this technical guideline
¢) [.underline]# Test method#: Compare the URI of the dataset with the URIs in the table.
NOTE 1 Passing this test implies the fulfilment of test A6.2

NOTE 2 Further reference please see http://www.epsg.org/geodetic.html

A.8.3. Metadata encoding schema validation test
a) Purpose : Verify whether the metadata follows an XML schema specified in ISO/TS 19139.
b) Reference: Section 8 of this technical guideline, ISO/TS 19139

c) [.underline]# Test method#: Inspect whether provided XML schema is conformant to the
encoding specified in ISO 19139 for each metadata instance.

NOTE 1 Section 2.1.2 of the Metadata Technical Guidelines discusses the different ISO 19139 XML
schemas that are currently available.


http://inspire.ec.europa.eu/conformance-class/tg/lc/3.0
http://www.epsg.org/geodetic.html

A.8.4. Metadata occurrence test

a) Purpose : Verify whether the occurrence of each metadata element corresponds to those specified
in section 8.

b) Reference : Section 8 of this technical guideline

c¢) [.underlineJ# Test method#: Examine the number of occurrences for each metadata element. The
number of occurrences shall be compared with its occurrence specified in Section 8:

NOTE 1 Section 2.1.2 of the Metadata Technical Guidelines discusses the different ISO 19139 XML
schema.

A.8.5. Metadata consistency test
a) Purpose : Verify whether the metadata elements follow the path specified in ISO/TS 19139.
b) Reference : Section 8 of this technical guideline, ISO/TS 19139

¢) [.underline]# Test method#: Compare the XML schema of each metadata element with the path
provide in ISO/TS 19137.

NOTE 1 This test does not apply to the metadata elements that are not included in ISO/TS 19139.

A.8.6. Encoding schema validation test

a) Purpose: Verify whether the provided dataset follows the rules of default encoding specified in
section 9 of this document

b) Reference: section 9 of this technical guideline

c) [.underline]# Test method#: Inspect whether provided encoding(s) is conformant to the
encoding(s) for the relevant application schema(s) as defined in section 9:

NOTE 1 Applying this test to the default encoding schema described in section 9 facilitates testing
conformity with the application schema specified in section 5. In such cases running this test with
positive result may replace tests from Al.1 to Al.4 provided in this abstract test suite.

NOTE 2 Using Schematron or other schema validation tool may significantly improve the validation
process, because some some complex constraints of the schema cannot be validated using the
simple XSD validation process. On the contrary to XSDs Schematron rules are not delivered
together with the INSPIRE data specifications. Automating the process of validation (e.g. creation of
Schematron rules) is therefore a task and an opportunity for data providers.

A.8.7. Coverage multipart representation test

a) Purpose : Verify whether coverage data encoded as multipart messages comply with the multipart
representation conformance class defined in GML Application Schema for Coverages [OGC 09-
146r2].

b) Reference : OGC standard GML Application Schema for Coverages [OGC 09-146r2].



¢) [.underline]# Test method#: Inspect whether coverage data encoded as multipart messages
comply with the multipart representation conformance class defined in GML Application Schema
for Coverages [OGC 09-146r2].

NOTE further information is provided in section 9.4 of this technical guideline.

A.8.8. Coverage domain consistency test

a) Purpose: Verify whether the encoded coverage domain is consistent with the information
provided in the GML application schema.

b) Reference: Section 9.4.1.2 of this technical guideline.

¢) [.underline]# Test method#: For multipart coverage messages compare the encoded coverage
domain with the description of the coverage component in the GML application schema

NOTE 1 This test applies only to those multipart messages, where the coverage range is encoded
together with the coverage domain (some binary formats).

NOTE 2 .This test does not apply to multipart messages where the coverage range is embedded
without describing the data structure (e.g. text based formats).

A.8.9. Style test

a) Purpose: Verify whether the styles defined in section 11.2 have been made available for each
specified layer.

b) Reference: section 11.2.

c) [.underline]# Test method#: Check whether the styles defined in section 11.2 have been made
available for each specified layer.



Annex B: Use cases - (informative)

This annex describes the use cases that were used as a basis for the development of this data
specification. TWG Land Cover did consider three use cases developed by members of the expert
group (UC 1 B 3 below). During the process, EEA provided additional use cases. One of these use
cases were already covered by the group, and another six (UC 4 B 9 below) also mention land cover
data. These use cases are:

1. Land cover information used in monitoring linked to EU agricultural policy (IACS)

2. Use of LC and LCC (Land Cover Change) data for Greenhouse Gas Inventory Reporting
obligations (UNFCCC& Kyoto Protocol)

Land cover information in land and ecosystem accounting (LEAC)
Air quality: Air pollutant emissions

Land take by transport infrastructure

Fragmentation of land and forest

Regional accessibility of markets and cohesion

Drinking water quality

© © N o u > W

Water accounts

Use case 1 requires a data model supporting the exchange of land cover polygon data using a
number of different nomenclatures, where each nomenclature is well-documented and comparison
of the data is possible. The proposed data model fully supports the requirements in this use case.

Use case 2 requires a data model supporting the exchange of land cover polygon data using a
number of different nomenclatures, where each nomenclature is well-documented. Comparison of
the data is not required since analysis is carried out at the national level. The proposed data model
fully supports the requirements in this use case.

Use case 3 requires a data model supporting the exchange of land cover polygon data encoded
using the CORINE Land Cover nomenclature. Gridded data are mentioned in the use case, but
gridding is part of the analysis B not of the data exchange. The proposed data model fully supports
the requirements in this use case.

Use cases 4, 5 and 6 require a data model supporting the exchange of gridded land cover data
encoded using the CORINE Land Cover nomenclature. The proposed data model fully supports the
requirements in these use cases.

Use cases 7, 8 and 9 probably require a data model supporting the exchange of high resolution land
cover polygon or grid data showing imperviousness, greenery and open water (the use case is not
specific). The data may be similar to the High Resolution Layers (HRL) produced in the context of
GMES. The use cases may also require exchange of land cover polygon data using various
nomenclatures. The proposed data model does, in any case, fully support the anticipated
requirements in these use cases.



B.1. Land cover information used in monitoring linked
to EU agricultural policy (IACS)

B.1.1. Detailed, structured description

Use Case Description

Name Determination of maximum eligible hectare
Priority High
Description Delineating (masking) eligible (=agricultural)

land (arable/permanent crops/permanent
grassland/household gardens) at a scale better
than 1/10,000.
Minimum mapping unit 0.1 ha.

Pre-condition n/a

Flow of Events B Basic Path

1 Acquire suitable imagery and/or topographic
documents

2 Make a national inventory of agricultural land

3 Quantify the maximum eligible hectares inside

by delineation at 1/5000

4 annual Present this information to the farmer (=Pre-
printed form, including maps)

5 annual Collect farmer declaration regarding lands used

6 annual Perform administrative control (crosscheck)
with LPIS (including MEA)

7 annual Perform an on the spot check for a sample of >=
5% 1% of the farmers

8 annual Determine area for payment and pay
9 continuous Update your LPIS in time for the next year,
using:

¥ OTSC results
¥ Newly available imagery

¥ Any available third party land cover / land
use changes

Flow of Events B Alternative Paths
Step m. n/a

Step m1.



Use Case Description
Post-condition Annual monitoring required

Data source: LPIS

Description LPIS b eligible layer: for quality reporting coded
under LCCS

Data provider Every MS

Geographic scope All land on the "agricultural holding" of the

farmers requesting EU aid (regardless of the
land itself is benefitting of aid or not)

Thematic scope Agriculture, land administration, land cover,
land use, orthoimagery et al

Scale, resolution Better than 1/10,000 (from 2014: better than
1/5,000)

Delivery Not applicable

Documentation Council Regulation 2009R73 (art 17)

LPIS core model (LCM).
2004 discussion document

Each MS has its own LPIS specifications.

B.1.2. UML use case diagram
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B.1.3. Narrative explanation
Introduction

The primary goal of the common agricultural policy (CAP) is to provide an income support to
farmers. Under the WTO green box conditions, the support is de-coupled from production and
based solely on agricultural areas. Support is further subject to cross-compliance, the respect of
basic standards concerning the environment, food safety, animal and plant health and animal
welfare, as well as the requirement of maintaining land in good agricultural and environmental
condition. This requires as system to administrate agricultural land.

In contrast to e.g. environmental Directives, which need transposition into national law, a common
policy Regulation lays down common rules to be directly applied by all Member States. The key CAP
support rules are specified Council Regulation 2009/73.

Defining land

Most Member States implement the single payment scheme (SPS) where support is granted to



farmers upon activation of a payment entitlement per eligible hectare to the amounts fixed therein.

"Eligible hectare" is specified as any agricultural area of the holding and any area planted with short
rotation coppice that is (predominantly) used for an agricultural activity (art 34.a) and defines
"agricultural area" as any area taken up by arable land, permanent pasture or permanent crops . (art
2.h). Permanent pasture' means land used to grow grasses or other herbaceous forage naturally (self-
seeded) or through cultivation (sown) and that has not been included in the crop rotation of the
holding for five years or longer . To this end, 'grasses or other herbaceous forage' means  all
herbaceous plants traditionally found in natural pastures or normally included in mixtures of seeds

for pastures or meadows in the Member State (whether or not used for grazing animals (1120R2009
art 2.c).

The Member States that joined the EU in 2004 and 2007 could implement a transitional single area
payments scheme (SAPS) without entitlements which links eligibility of payments to ‘utilised
agricultural area’ or  the total area taken up by arable land, permanent grassland, permanent crops
and kitchen gardens (art 124)

This set of definitions of eligible hectares relates to land cover concepts. Even in "pasture” the
pastural use is explicitly stated as irrelevant, only the grass/herbaceous cover matters. A land use
dimension is introduced whenever a farmer declares land in his annual support application.

Managing agricultural land through LPIS

It is obvious that determining the eligible hectares is a key element as this quantifies the potential
for payment. The agricultural area registered in the LPIS acts as a reference to help the farmer
correctly activate his entitlements via cartographic documents and must allow the administration
to detect double declaration of any given agricultural parcel (via the so called administrative cross-
check).

Areas recorded in the LPIS should be precise up to 1000 m2; however, areas are declared by the
farmer and controlled by inspectors with a precision of 100m2. In practice, MS start from 25cm to
50cm GSD imagery to operate and maintain their LPIS mapping.

The full functionality of the resulting spatial database called LPIS is 3-fold:

1. Identify land (unambiguous geo-location) (similar to cadastral application)
2. Quantify eligible hectares therein (i.e. a land cover delineation)
# as supportive information for the farmerOs declaration
# as financial safety feature for the administrative controls
3. Administrate declarations on land (i.e. land use recording).
"Production block" LPIS systems combine the functions of identification and delineation of
agricultural land into a single layer where the blocks are defined either by their visible physical
boundaries or as the continuous agricultural land declared by one farmer. Alternatively, Member

States can recover their cadastral or topographic map to identify the land management units and
must then determine the potential eligibility with the help of a separate land cover mask.

It makes good sense to approach the delineated mask from a land cover perspective rather than
from eligibility viewpoint as eligibility rules change frequently. Since the start of LPIS, olive groves,



vineyards and landscape features were introduced to the payment schemes. In the near future, the
"greening of the CAP" may require the separate accounting of permanent grassland and these
landscape features.

The pan-european dimension comes from the common requirements and procedures to guarantee
equal treatment of all European farmers. Each Member State is accountable for the proper
implementation of the rules but must demonstrate this to the European Institutions. The transfer of
know-how and sharing of tools between the Member States is an added bonus.

lllustrations

Permanent crops: Vite - Olivo - Agrumi - Mandorlo - Serre stabili

Permanent grassland:Pascoli - Pascolo magro 50% - Pascolo magro 20% - Arboreto erbacee
Arable land: Seminative

Other: Manufatti - Boschi - Piu specie arboree - Acque - Aree non-coltivabili - Tare

.

Figure 26: "farmerOs" production blocks; units of continuous pure agricultural land declared



by a single farmer.

From Figure 25 to Figure 30, the background images are not those used for the land cover
delineation, evidencing some unprocessed land cover changes that have occurred.

Figure 27: "physical" production blocks; units of pure agricultural land delineated by
permanent visible physical boundaries (hedges, fences, roads,,E) and permanent cultivation
patterns.

Figure 28: "physical” production blocks; units of pure agricultural land delineated by
permanent visible physical boundaries (hedges, fences, roads,,E) and permanent cultivation
patterns.



