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Foreword

How to read the document?

This document describes the "INSPIRE data specification on Land Use B Technical Guidelines" version
3.0 as developed by the Thematic Working Group (TWG) LU 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
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 Use 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 Use, 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 Use B Executive Summary

The cornerstone of the specification development was the fact that Land Use shapes our
environment in positive and negative ways. Productive land is a critical resource for food and biomass
production and land use strongly influences soil erosion and soil functions such as carbon storage.
Land management largely determines the beauty of EuropeOs landscapes. It is important therefore to
monitor land cover and land-use change 7.

In the INSPIRE directive, Land Use is defined as Territory characterised according to its current and
future planned functional dimension or socio-economic purpose (e.g. residential, industrial,
commercial, agricultural, forestry, recreational). [Directive 2007/2/EC] It is the description of land in
terms or its socio-economic and ecological purpose. The inland water bodies as well as coastal
waters are considered within the connected piece of land and planning of the use of sea and the use
of seabed has been taken into consideration.

Land Use is itself split up into two different types:

1. The Existing Land Use (current land use in the above definition), which objectively depicts the
use and functions of a territory as it has been and effectively still is in real life. Geographical
data-sets that provide Land Use information, at the time of observation, are modeled according
to three application schemas:

a. organized as a partition (in the mathematical sense) of a given area. Each element of the
partition is homogeneous regarding the functional use of land. (ExistingLandUse application
schema),

b. organized as a set of discrete observation points informing on the functional use at the exact
location and/or at its surrounding at the time of observation, (SampledExistingLandUse
application schema),

c. organized as a set of pixels informing on the functional use (GriddedExistingLandUse
application schema)

2. The Planned Land Use or PLU (future planned land use in the above definition), which
corresponds to spatial plans, defined by spatial planning authorities, depicting the possible
utilization of the land in the future. Planned land use is regulated by spatial planning
documents elaborated at various levels of administration. Land Use regulation over a
geographical area is in general composed of an overall strategic orientation, a textual regulation
and a cartographic representation. Spatial planning documents result from the spatial planning
process, once adopted and therefore which third parties must conform with. The scope of the
INSPIRE Land Use Data Specification is giving the exact spatial dimension of all the elements a
spatial plan is composed of. Planned Land Use application schema is mainly based on
ZoningElement  that depicts the zoning defined by spatial planners and
SupplementaryRegulation that enables to inform on regulations that superimpose on the
zoning.

The Land Use data specification supports two systems of classification:

¥ the (obligatory) Hierarchical INSPIRE  Land Use Classification System (HILUCS) which is a multi-
level, classification system that will apply to both the existing and planned land use



¥ the (optional) specific classification system in use in a member state.

Land Use has connexion with several other INSPIRE themes but it has been preferred not to include
relationships with these themes in the model assuming that geometric functions of user
information systems will enable to compute the spatial relationships. For example the inclusion of a
feature from another theme ina  Land Use feature or the overlap between them can be recomputed
with spatial analysis tools.

In the Land Use data specification the description of the use of land will not provide the description

of the geographical objects as done in the other theme. For example, an area in which energy is
produced will be seen as a unique object in a Land Use datasets where in the Energy resource
theme more detailed description of the plant may be provided including differentiation of its parts.

As stated by the INSPIRE directive, Land Use is different from Land Cover (LC, Annex Il, theme
number 2). The choice has been made to consider those two themes with different geometries.

Planned Land Use information is often overlaid on cadastral maps or other background mapping
such as orthoimagery. The choice has been made to allow the data provider to inform on the
version of the background map which the spatial plan has been drawn over without implementing
direct relationships with the corresponding theme as described in the INSPIRE Data Specification .

Planned land use incorporate elements that in the real world can be related to other INSPIRE
spatial data themes (see Figure 1) such as Area management/restriction/regulation zones and
reporting units (AM, Annex lll theme 11) or Natural Risk Zones (NZ, annex Ill theme 12). These will

be seen as supplementary regulation in the  Land Use data model (planned land Use) as soon as this
information is incorporated in the legal spatial plan, i.e. only information that is geographical and
legally binding in the spatial plan will be considered as a supplementary regulation although it may
belong to another theme.
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Figure 1: Relation of the land use theme with the area management and natural risk zone
theme.

Comparable data on top of harmonised specification elements create additional value for achieving



interoperability in INSPIRE. For this finality the data specification on Land Use includes

recommendations on reporting data quality parameters.

Regardless whether these recommendations on data quality are met, the actual values of data
guality elements should be published as metadata. These elements usually have to be published at
the dataset level.

For visualisation purposes, simple rules for default portrayal are given by specifying the colour
attached to classes of the Hierarchical INSPIRE Land Use Classification System.

The main value of the INSPIRE Land Use model is its simplicity, a yet flexible structure that allows
data providers to publish their existing data in the most convenient way. It is expected that the
effective use of the model will help explaining how to implement this data specification including
how to use it for structure plans and construction plans.
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1. Scope

This document specifies a harmonised data specification for the spatial data theme Land Use 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 Use.

2.2. Informal description
Definition:

Territory characterised according to its current and future planned functional dimension or
socioBbeconomic purpose (e.g. residential, industrial, commercial, agricultural, forestry,
recreational). [Directive 2007/2/EC]

Description:

The definition of the INSPIRE spatial data theme ' Land Use' stresses two important parts of this
theme:

First of all Land Use is defined as the use and functions of a territory. It is the description of land in
terms of its socio-economic and ecological purpose. Land Use is different from Land Cover (Annex
lll, theme number 3), dedicated to the description of the surface of the earth by its (bio-)physical
characteristics. Land Cover and Land Use are, however, related and often combined in practical
applications. Data sets combining Land Use and Land Cover often emphasize land use aspects in
intensively used areas and land cover aspects in extensively used areas. An example of the
difference in description of the same piece of land would be an agricultural area with grass. In

Land Cover it would be described as a pasture (the cover of the land is grass), while in Land Use it
would be classified as agriculture (its use would be for grazing cattle).

Secondly Land Use is itself split up into two different types (see Table 1):

¥ The existing land use (current land use in the above definition), which objectively depicts the
use and functions of a territory as it has been and effectively still is in real life. Existing land use
will be modeled according to three application schemas:

! The Existing Land Use or ELU composed of polygons,

! The Sampled Land Use or SLU which corresponds to the use and functions as observed
around a set of locations sampled over a given area,

! The Gridded Land Use or GLU which correspond to a georeferenced gridded version of an
existing land use dataset.

¥ The Planned Land Use or PLU (future planned land use in the above definition), which is
composed of spatial plans, defined by spatial planning authorities, depicting the possible
utilization of the land in the future. The corresponding application schema contains either a
vector data or a raster data.

Existing Land Use Planned Land Use



Polygons or vector data ELU PLU
Set of locations SLU

Raster data GLU PLU

Table 1b different types of land use datasets and the corresponding application schemas

To accommodate the wide variety of spatial information that is already available on Land Use, the
application schemas described in chapter 5 are as open ended as possible. They are based on a
common aspect which can be applied for ELU, SLU, GLU and PLU, and supports two different
systems of classification. First of all there is the Hierarchical INSPIRE Land Use Classification
System (HILUCS). This is a new, multi-level, classification system. It will be general enough for the
member states to map their specific classification system to the appropriate level of HILUCS. This
classification system will allow comparing the different data sets from different member states. It

has been necessary to define HILUCS as no existing classification system was fulfilling the
requirements for consistently describing existing and planned land use in Europe. The second
possibility is to add the local classification system of the member state, or in the case of PLU, the
authority issuing the plan. This local system should however be well documented, allowing users to

use the data and compare it with datasets from other sources.

The scope of the theme Land Use does not only include the actual earthOs surface (the use at ground
level), but can also indicate which uses are directly below or above ground level, restricted to their
physical impact at ground level. A mine for instance can be completely below the surface but still

be the land use. Another example is a high rise set of buildings which includes shops on the ground
floor and residences on the other floors.

In most cases human activities occur on areas that include the "infrastructures" necessary for the

activity to take place (e.g. an industrial area includes the car-parks necessary for the staff and
clients, gardens necessary for the "well fare", warehouses for the stocks, front office B back office).
The inland water bodies as well as coastal waters are considered within the connected piece of land

as soon as they participate to the use or function of that connected piece of land, e.g. a harbour
includes the water that is inside the harbour. More generally their use may be documented

according to HILUCS.

Planning of the use of sea and the use of seabed has been taken into consideration. HILUCS is
applicable although some further work is needed to construct the correspondence between HILUCS
and the terminology used in this area of spatial planning.

2.2.1. Existing land use

Geographical data-sets that provide Land Use information, at the time of observation, are often
organised as a partition (in the mathematical sense) of a given area (see Figure 2). They are called
Existing Land Use (ELU). Each element of the partition (polygon) is homogeneous regarding the
functional use of land. The fact that one land use is defined does not mean only one land use exists,
the model will enable the possibility to also provide the other kinds of land use in the same area.
The polygons do not overlap each other (i.e. "polygons” are mutually exclusive). The area covered
by a Land Use data set may differ from the area managed by an authority. For example a local
government may be responsible for the data set but the area covered by the data set may be smaller
than the administrative boundaries of the local government or may have holes. That may be due to



multiple reason including the data capture method (e.g. from imagery) or the legal context.

Geographical data-sets that provide Land Use information, at the time of observation, may also be
organised as discrete set of points each of them being observed and associated with attributes
describing the land use. It will be called Sampled Land Use (SLU) (see Figure 3)

Gridded Land Use (GLU) is a way of presenting existing land use in a raster form. (see Figure 4)

URBAN ATLAS - BEOO1L-Bruxelles_Brussel AN S

| — - i e .

Figure 2 B example of existing land use datasets. Left: Urban Atlas over Bruxelles, Belgium.
Right: Land Use over the city of Espoo, Finland

Figure 3 B example of sampled land use of LUCAS 2009 in Luxembourg



Figure 4 Bbexamples of a gridded land use left from the area of Rouen (France) right from the
Netherlands

A nomenclature provides the functional uses that are taken into consideration; many
nomenclatures exist in the world today, from those applicable at continental level, to those defined
locally. For the INSPIRE Land Use theme the new HILUCS classification system will be used (e.g. area
used for primary production such as agriculture or forestry, for secondary production such as
industrial areas, for transport networks, logistics or other basic infrastructure, for residential etc.).

Each separate dataset of Existing Land Use will be a snapshot of a certain moment in time, the
added value of these separate datasets with different timestamps is the fact that Land Use changes
over time can be monitored if they are put together.

Associated with the nomenclature, the minimum unit of interest (also called minimum mapping
unit or observation unit) defines the level of detail within the dataset, i.e. the minimum size of the
polygons or the minimum distance between observation points that are in the dataset. This
information is provided within the metadata associated with the dataset.

2.2.2. Planned land use

In the context of INSPIRE, sharing land use information supports the requirements common in
spatial planning. The spatial plans established at the various levels of administration need to be
supported by other spatial plans made by public authorities at different levels or even with spatial
plans across the border of a nation. Different zoning elements across borders can have a great
influence on each other.

Planned land use is regulated by spatial planning documents elaborated at various levels of
administration.

Land Use regulation over a geographical area (spatial planning documents resulting from the
spatial planning process, once adopted and therefore which third parties must conform with) is
often composed of three parts:

¥ the overall strategic orientation that describes the development will of the competent
administrative authority which is a textual document,



¥ the textual regulation that affects each zone and orientates the planned land use. It is composed
of articles and dictates what is possible and impossible with regard to the use of land,

¥ the cartographic representation composed of elements that are binding (affecting the actual
rights and constraints of cadastral parcels) or not binding (e.g. for illustration only).

Although the original planned  Land Use documents are legally binding the derived INSPIRE dataset
is not.

The scope of the INSPIRE Land Use Data Specification is giving the exact spatial dimension of all the
elements a spatial plan is composed of. These elements can be based on other INSPIRE spatial data
themes, like Cadastral Parcels, Area Management Zones or Natural Risk Zones. The main spatial
objects of a spatial plan will be the zoning elements and the supplementary regulations that add
regulations to the zoning elements. Additional information like the exact textual regulation will be
linked to these objects.

Until now, there is no agreed nomenclature at the international level regarding planned land use.
Like for the Existing Land Use the new HILUCS nomenclature will be mandatory to be used at the
most appropriate level. But besides this mandatory classification system, any other system like the
local system which is supposed to be well documented can also be added.

Spatial planning is performed at several governmental levels and the cartographic expression of
the regulation differs in its graphical expression as well as the concepts that are represented. It is
worth mentioning that due to the terms of the directive itself, the local governments being at the
lower level of administration in any member state will have to make available their spatial plan
only if a law imposes the responsibility on them to produce such spatial plans.

Below the illustrative description of structure plans B zoning plans B and constructions plans is an
example reflecting the different levels of detail in which planned land use can be spatially
represented. Other plan types may exist in the EU.

Plans on different administrative levels have different uses and therefore different values, but one
is not better than the other. Structure plans give a different type of information as opposed to
construction plans, more detail does not necessarily mean more value, especially when viewed on
an European level. It is therefore important that plans on all levels can be exchanged using
INSPIRE.

The area covered by a Planned Land Use data set may differ from the area managed by the local
government responsible for. The area covered by the data set may be smaller than the
administrative boundaries of the local government or may have holes. That may be due to multiple
reason including the legal context.

Structure plans. At a level of a wide area (several thousands of km", i.e. a country, a state, or a
region), spatial planning documents outline the spatial structures and development in pursuance of
spatial planning goals (see Figure 5). All public bodies and planning authorities must ensure that
planning and measures affecting spatial structures are strictly compliant with the spatial planning
goals. In the INSPIRE -context, they are seen as geographic information. The concepts
cartographically represented include "areas loosing attractiveness", "areas that require controlled
development", "economic area of metropolitan importance", "green heart", "green belt around
cities", "peri-urban area with rural predominance”, "ecological corridors”, "liaison between



non

ecological corridors" "limits and intensity of potential areas of urban expansion”, "reinforcement
project of public transportation networks". The cartographic expressions are not always binding
when they are given for illustration only, although the textual parts are legally binding. In the
INSPIRE context, these cartographic representation may be viewed as simple drawings, being either
raster or vector. In case of legally binding georeferenced Structure Plans, it could be also
implemented as any other spatial plan with its Zoning Elements, Supplementary Regulations and
Official Documentation. Some suggestions on how structure plans can be modelled is given in

Annex | of this document (based on testing reports).

Figure 5 B examples of cartographic representation of planned Land Use for a wide area. Top:
Directive territoriale dDaménagement du départment du Rhdne. Bottom: spatial structure
plan of the federal state "Lower Saxony" and part of a regional plan in the federal state
"Schleswig Holstein"

Zoning Plans. At a level of a municipality or group of municipalities (i.e. several hundred of km"),
the concepts cartographically represented includes the zoning and supplementary regulations
(such as easements) (see Figure 6). Zoning refers to a partition where the planned land use is
depicted. To each polygon are attached articles of the regulation that explicit the rights and
prohibitions regarding new constructions or modification to existing constructions. Supplementary
regulations overlap the zoning where it exists and provide additional information and/or
limitations to the development of the area. The supplementary regulations can be for spatial
planning reasons, or due to the need to formalise external regulations. They affect the
constructability of cadastral parcels and therefore have "well-defined" boundaries. In the INSPIRE
context, they are seen as geographic information.



Figure 6 Bexamples of cartographic representation of zoning and supplementary regulations.
Left: Green lines represent the zoning overlaid on cadastre. Right: Supplementary regulations
overlaid on cadastre and zoning

Construction Plans . At a development area level (i.e. few km") the concept cartographically
represented are the actual geographical objects that will be created such as building, parking lots,
gardens (see Figure 7). This detailed level is not really necessary to be exchanged on a European
level, but may be exchanged between public authorities at a local level, perhaps even across
borders of member states. In the INSPIRE context, they may be seen as geographic information or
as simple drawings.

Figure 7 B examples of cartographic representation of planned development area

2.2.3. Interrelationships with INSPIRE spatial data themes

2.2.3.1. Similarities between Land Use and other INSPIRE Themes

There is a similarity between the scope of Land Use (LU) and the following themes:
¥ Annex |: Protected Sites (PS) and Annex Ill: Area Management, Restriction and Regulation Zones
(AM) and Natural Risk Zones (N2)
¥ Annex Ill: Land Cover (LC)

¥ Annex lll: Agricultural and Aquacultural Facilities (AF), Production and Industrial Facilities (PF)



and Ultility and Governmental Services(US)

¥ Annex llI: Building (BU)
Similarity between LU and PS, AM and NZ

The key difference between LU and the three themes is that PS, AM and NZ are established to
manage, regulate and restrict any activities in a given area where LU (planned land use) only
considers these area as supplementary regulations only if they are bundled into the spatial plan as

a whole. Thus when a zone has been established to regulate planned land use and defined within a
legally binding spatial plan it falls within the scope of the Land Use theme and as such be encoded
as a SupplementaryRegulation.

Similarity between LU and LC

The key difference between LU and LC is that LC describes the surface of the earth by its
(bio#)physical characteristics where LU defines the use and functions of a territory in terms of its
socio-economic and ecological purpose

Similarity between LU and AF, PF and US

The key difference between LU and the three themes is that AF, PF and US describe in details the
objects relevant to their theme such as a farm, a plant of a governmental office, where LU defines
the piece of land which use corresponds to a primary, secondary or tertiary economic sector as
defined by the HILUCS code attach to the piece of land.

Similarity between LU and BU

The key difference between LU and BU is that BU does not take account of the surroundings of any
building where LU incorporates inside a piece of land all the objects that contributes to the same
socio-economic and ecological purpose.

2.2.3.2. Interrelationships between Land Use and other INSPIRE Themes

Because of the wide heterogeneity of activities covered by HILUCS, several interrelationships with
other INSPIRE spatial data themes exist.

Associations or relationships between spatial objects

No associations have been defined between spatial object types of other themes to represent
explicit relationships. It has been considered to expensive for producers to compute them and it
has been preferred to let the users recompute them using the feature geometry.

Land Use shares the same geometry as another INSPIRE spatial object

Land Use features are often defined based on the extent of another related spatial object such as
cadastral parcels (planned land use) or land cover polygons (existing land use). These shared
geometry has not been considered in the data model. Regarding cadastral parcels, the share of
geometry is not stable with time as a spatial plan often refers to a cadastral map as it existed when
the plan was adopted.

Definition:



Territory characterised according to its current and future planned functional dimension or
sociobeconomic purpose (e.g. residential, industrial, commercial, agricultural, forestry,
recreational).

Description

Land Use theme is defined as the use and functions of a territory and it is description of land in
terms of its socio-economic and ecological purpose. Land use theme is itself split in two different
types:

¥ The Existing Land Use which objectively depicts the use and functions of a territory as it has
been and effectively still is in real life

¥ The Planned Land Use which corresponds to spatial plans, defined by spatial planning
authorities, depicting the possible utilization of the land in the future.

Two types of classification systems are supported by Land Use theme, the (obligatory) Hierarchical
INSPIRE Land Use Classification System which is a multi-level, classification system that will apply

to the existing and planned land use; the (optional) specific classification system in use in a
member state.

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

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)

[Directive 2007/60/EC] Directive of the European Parliament and of the Council of 23 October 2007
on the assessment and management of flood risks

[ISO 19105] EN ISO 19105:2000, Geographic information$N$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 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 19135] EN ISO 19135:2007 Geographic information ® Procedures for item registration (ISO
19135:2005)

[1SO 19139] ISO/TS 19139:2007, Geographic information B Metadata B XML schema implementation


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

[ISO 19157]EEE ISO/DIS 19157, Geographic information © Data quality

[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 ™.

Specifically, for the theme Land Use, the following terms are defined:
1. Coverage

Any data representation that assigns values (attributes) directly to a spatial position with regard

to spatial, temporal or spatiotemporal aspects. In this data specification coverage is a
continuous coverage  which maps direct spatial positions to value records (i.e. raster data that
has been georeferenced).

2. Easements
Rights to use someone elseOs land for a public utility specified purpose.
3. Existing Land Use

An objective depiction of the use and functions of a territory as it has been and effectively still is
in real life.

4. Gridded Land Use

An objective depiction as a regular orthorectified grid (image) of the use and functions of a
territory as it has been and effectively still is in real life.

5. Hierarchical INSPIRE Land Use Classification System (HILUCS)

A multi-level classification system for Land Use whose use is mandatory at the most appropriate
level.

6. Minimum Unit of Interest
The smallest size of the land use objects taken into consideration in the data set.

7. Planned Land Use



Spatial plans, defined by spatial planning authorities, depicting the possible utilization of the
land in the future.

8. Sampled Land Use

An objective depiction of the use and functions of a territory [as it has been and effectively still
is] in real life as observed in sampled location.

9. Supplementary regulations

Geographic features providing supplementary information and/or limitation of the use of land.
The supplementary regulations can be for spatial planning reasons or due to the need to
formalise external regulations.

10. Zoning

A partition where the planned land use is depicted, making explicit the rights and prohibitions
regarding new constructions that apply within each partition element.

NOTE "Zoning is an important component of land-use planning. It commonly includes regulation of

the kinds of activities which will be acceptable on particular lots (such as open spaces, residential,
agricultural, commercial or industrial), the densities at which those activities can be performed, the
amount of space structures may occupy, etc." : Spatial development glossary European Conference

of Ministers responsible for Spatial/Regional Planning (CEMAT), http://www.coe.int/t/dg4/
cultureheritage/heritage/cemat/VersionGlossaire/Bilingue-en-fr.pdf

2.5. Symbols and abbreviations

ATS Abstract Test Suite

EC European Commission

EEA European Environment Agency

ELU Existing Land Use

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

LAEA

FAO Food and Agriculture Organization

GLU Gridded Land Use

GML Geography Markup Language

HILUCS Hierarchical INSPIRE Land Use Classification System
HSRCL Hierarchical Supplementary Regulation Code List
ISDSS interoperability of spatial data sets and services

ISIC International Standard Classification of All Economic Activities

ISO International Organization for Standardization


http://www.coe.int/t/dg4/cultureheritage/heritage/cemat/VersionGlossaire/Bilingue-en-fr.pdf
http://www.coe.int/t/dg4/cultureheritage/heritage/cemat/VersionGlossaire/Bilingue-en-fr.pdf

ITRS International Terrestrial Reference System

LBCS Land-Based Classification Standards

LGN Landelijk Grondgebruiksbestand Nederland

LUCAS Land Use / Cover Area Frame Survey

MCA Mapa de Cultivos y Aprovechamientos

MUI Minimum Unit of Interest

NACE Nomenclature des Activités de la Communauté Européenne
PLU Planned Land Use

SEEA System of Environmental Economic Accounts

SIOSE Sistema de informacion sobre Ocupacion del Suelo de Espafia
SLU Sampled Land Use

TG Technical Guidance

UML Unified Modeling Language

XML EXtensible Markup Language

2.6. XML Extensible Markup Language How the
Technical Guidelines map to the Implementing Rules

The schematic diagram in Figure 8 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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Figure 8 - Relationship between INSPIRE Implementing Rules and Technical Guidelines

2.6.1. Requirements

The purpose of these Technical Guidelines (Data specifications on Land Use) is to provide practical
guidance for implementation that is guided by, and satisfies, the (legally binding) requirements
included for the spatial data theme Land Use 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 wusing this proposed implementation . These technical requirements are
highlighted as follows:



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.

n 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 fulfilment 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/lu/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/lu/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 Use are defined in the following application schemas (see following
sections):

¥ Land Use Nomenclature application schema

¥ Existing Land Use application schema

¥ Gridded Land Use application schema

¥ Sampled Land Use application schema

¥ Planned Land Use 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].

5.2. 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 detail.

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

IR Requirement
Article 5
Types

(E)

1. Types that are a sub-type of another type shall also include all this typeOs



attributes and association roles.

2. 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 I1SO 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 2 below.

Table 2 b Stereotypes (adapted from [DS-D2.5])

Stereotype Model element Description

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

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

featureType Class A spatial object type.

type Class 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.



dataType Class A structured data type without
identity.

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

codeList Class A code list.

import Dependency The model elements of the
supplier package are imported.

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

lifeCyclelnfo Attribute, association role 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 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 2
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(5) 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 generic parent value. Where the valid values of a hierarchical code list
are specified in a table in this Regulation, the parent values are listed in the last
column.

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.

n Recommendation 3



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 >/<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


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

are specified in a separate table.

Recommendation 4

n 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.

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. Identifier 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 1ISO 19125-1).

5.2.6. 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”.

IR Requirement
Article 10
Life-cycle of Spatial Objects

(E)

1. 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 5

n 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)

1. 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 9, 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 9, 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 10).

Where possible, only these coverage types (or a subtype thereof) are used in INSPIRE application
schemas.
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Figure 9 B Examples of a rectified grid (left) and a referenceable grid (right)
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Figure 10 B Example of a time series

Conceptually the Land Use theme has a coverage component expressing the partition of a given
area but technology is not yet fully operational and user communities not yet prepared to use



coverages. Therefore it is recommended when the coverage technology will be widely implemented
in operational tools to provide Land Use data according to coverages. In the meanwhile it is
recommended to use a set of polygons with the constraint that these polygons do not overlap.

Recommendation 6
The use of coverage for Land Use dataset will be recommended once the
technology is effectively implemented in operational tools.

5.3. Application schema  Land Use

5.3.1. Description

5.3.1.1. Narrative description and UML Overview

There is a multitude of different ways to describe land use. This is partly due to the wide range of
aspects of the functional use of land embraced by land use, partly due to the versatility of the land
use data, and partly due to the confusion between land use and land cover in existing datasets.
There is only one "real world" but many different descriptions of this world circulate (depending on
the aims, methodology and terminology of the observer). A common application schema cannot
support all uses across all computer environments.

Therefore many, sometimes incompatible, ways of describing land use will continue to exist. Land
Use classification starts from a universe of discourse B "the real world". This universe is analyzed
according to a set of rules regarding the functional dimension of the land and water in terms of the
economic activities in order to establish a classification system. A selected list of classes, also named
LUTypes (possibly parameterized) from the classification system, generates a nomenclature
(analogous to a Feature catalogue) as part of any particular Application schema.

Different classification systems can be matched and compared when they are well documented.

The solution used in this INSPIRE data specification is therefore to create an application schema
(named Land Use) that defines feature types but is as open ended as possible with respect to
particular classification systems. This approach assures that a wide range of data based on different
land use classification systems can co-exist in INSPIRE, as long as these systems are sufficiently well
documented. The application schema provides mechanisms to document several classification
systems. In order to allow progress in the area of semantic interoperability, i.e. the capacity to
compare datasets natively connected to various classification systems, the application schema
proposes a hierarchical INSPIRE Land Use classification system (HILUCS), general enough to allow
any Land Use feature to be linked to a Land Use type from the classification system. This applies to
all land use datasets. This HILUCS is hierarchical in order to allow semantic generalisation and
flexibility.

The Land Use theme is itself split up into four application schemas according to their temporal
reference and definition (see Table 3):

¥ The existing land use (current land use in the INSPIRE definition), which objectively depicts the
use and functions of a territory as it has been and effectively still is in real life. Existing land use
will be modelled according to three forms:



! The Existing Land Use or ELU composed of polygons which objectively depicts the use and
functions of a territory as it has been and effectively still is in real life.

I The Sampled Land Use or SLU which corresponds to the use and functions as observed

around a set of locations sampled over a given area.

! The Gridded Land Use or GLU which correspond to a geo-referenced gridded version of an

existing land use dataset.

¥ The Planned Land Use or PLU (Future Planned Land Use in the INSPIRE definition), which is
composed of spatial plans, defined by spatial planning authorities, depicting the possible
utilization of the land in the future. This information could be modelled either as polygons,lines

and points or as raster data.

Temporal reference

Existing Land

Use

Planned Land
Use

Polygons

ELU

Vector data Polygons, lines, points

PLU

Geometry Points

SLU

Raster data

GLU

PLU

Table 3 B Classification of the Land Use application schemas according to their temporal

reference and geometry definition

For building the Land Use application schemas, common aspects are first defined for

Land Use, it

includes the HILUCS principles (see section 5.3.1.1.1). These common aspects are then applied for
the description of the existing land use application schema (present or past) (see section 5.3.1.1.2),

the sampled land use application schema (see section 5.3.1.1.3), the gridded land use application

schema (see section 5.3.1.1.4) and the planned land use application schema (see section 5.3.1.1.5).

5.3.1.1.1. Common aspects

The common aspects for Land Use corresponds to a Land Use dataset that covers an area and
provides a partition of that area with polygons that are mutually exclusive or with pixels (see
Figure 11). The area covered by a Land Use data set may differ from the area managed by an
authority due to multiple reasons including the data capture method (e.g. from imagery) or the

legal context. The common aspects are also valid for a

Land Use dataset that provide

Land Use

information attached to a discrete set of location (samples) as shown in Figure 11. These polygons

and locations are described by a land use category.

The covered area can be irregularly shaped and multipart. The covered area of a dataset, also
called extent, is defined depending on the dataset type and form. It is defined as the boundary of
the geometrical union of all the land use objects present in the dataset.
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Figure 11 B showing three types of datasets containing Land Use information: Top left

polygons overlaid on an orthophotography, Top right pixels overlaid on administrative
boundaries and water bodies, Down left set of discrete location, Down right classification

system shown as a legend

The common aspects enable the assignment of a land use category to each polygon, pixel or
location from the hierarchical INSPIRE Land Use classification system (HILUCS) through HILUCS

values and presences (see Figure 12).



class Land Use Classification /J

ecodelisy «codeliss
LandUseClassificationValue HILUCSValue
tags tags
asDictionary = true asDictionary = true
extensbility = any extensbility = none
vocabulary = vocabulary = http-/finspire ec europa eu/codelig/HILUCSValue
xsdEncodingRule = iso19136_2007_INSPIRE_Extensions xsdEncodingRule =is019136_2007_INSPIRE_Exensions

The vocabulary for this
codelList is centrally
managed

The vocabulary for this codelist
musg be provided by the
member gate

«unions «unions
SpecificPresence HILUC SPresence
+ orderedList: LandUseClasdficationValue [1.*] (ordered) + orderedlis HILUCSValue [1 ] {ordered}
+ percentagelig: SpecificPercentage [1..7] + percentagelist: HILUCSPercentage [1.%]
adataType» «dataTypes
SpecificPercentage HILUCSPercentage
+ percentage: Integer + hilucsValue: HILUCSValue
+ specificValue: LandUseClassificationValue + percentage: Integer
Figure 12 B UML Overview the common aspects and the Land Use classification systems

HILUCS will gradually evolve in a consistent way. The responsible body guiding this evolution is yet
to be defined. The objective is to move towards a stable classification system at the European level.
In order to ensure a minimum level of interoperability, it is mandatory to use the appropriate level

of HILUCS that best fits the local nomenclatures.

IR Requirement
Annex IV Section 4.8
Theme specific requirements

Any Land Use data sets shall assign to each polygon, pixel or location a land use
type from the Hierarchical INSPIRE  Land Use Classification System (HILUCS) at the
most appropriate and detailed level of the hierarchy.

The mandatory HILUCS code will allow to consistently visualise datasets from diverse sources with
the same legend.

HILUCSValue has a CcodeListE data type in order to connect to a register managed within INSPIRE.

The common aspects also enable the assignment of a land use category from at least one
classification system that is stable and well-defined either at an international (such as SEEA from
the UN, LUCAS from Eurostat), national or infra-national level, through specific values or presences.
Mapping such a specific land use classification system with HILUCS will improve interoperability.
Examples of such mapping is provided in annex D.

Any well-defined and stable classification system defined at a national or infra-national level shall
be stored in a register managed by the member states. These code lists do not need to be translated



in English but only the correspondence between the national codes and the HILUCS code shall be
documented.

Recommendation 7

n If specific land use is provided, the authority managing any well-defined and
stable Classification system should document a mapping with the Hierarchical
INSPIRE Land Use Classification System (HILUCS).

In order to allow progress in the area of semantic interoperability, i.e. the capacity to compare
datasets connected to various (national) classification systems, the proposed hierarchical INSPIRE
Land Use classification system (HILUCS) is general enough to allow any Land Use features to be
linked to a Land Use type from the classification system. This applies to any land use data sets.
HILUCS is hierarchical in order to allow semantic generalisation and flexibility.

For the definition of HILUCS the following principles have been applied:

¥ Completeness: the classification enables to cover the entire land area for all types of land use
including land without specific use.

¥ Absence of overlap: the classification enables to assign for each piece of land a land use
descriptor that describes the land use.

¥ Dominance: this is to account for multi-purpose nature of land-use. The use corresponds to the
use of a piece of land as a whole. The use is not always easy to define and is most of the time
based on pragmatic rules or on political will in the case of planned land use.

¥ Independency of scale and data collection tools: the classification, mainly due to its hierarchical
nature, enables the accommodation of data obtained from different sources and at any scale.

¥ Strict logic: the classification has a sound foundation that is further explained in this section.

¥ Time independency: as the Land Use Theme addresses both the existing and the planned land
use, the classification enables the definition of both the land use at the time of observation and
the land use that is planned by spatial planning authorities.

The HILUCS has tried to be as pragmatic and easy to understand as possible in order to promote a
consistent terminology. Rules for describing and naming headings for classes have reused widely
recognized rationale and definitions such as NACE, LUCAS, SEEA. As this is a first attempt in the
INSPIRE context, there should be a mechanism to manage the evolution of HILUCS. The next step of
HILUCS will add characteristics representing the socio-economic aspects of the use of land
necessary for environmental impact assessment.

The hierarchical nature of HILUCS has been devised based on two dimensions: the land and water
perspective, and the economic perspective (see Figure 13). The objective is to provide a list of
generic classes that every country could implement in their Land Use datasets at costs as marginal
as possible enabling a basic level of semantic interoperability between datasets from all countries.

Planning of the use of sea and the use of seabed has been taken into consideration. HILUCS is
applicable although some further work is needed to construct the correspondence between HILUCS
and the terminology used in this area of spatial planning.

It must be noted that the models are not meant to provide information on the use of the



underground of land unless they indicate which uses are directly below or above ground level,
restricted to their physical impact at ground level.

From the land perspective (and how territories function) three aspects have been taken into

consideration:

¥ Nature: it is the piece of land or water where most biodiversity (animal and vegetation) exists
and develops. Obviously the agricultural land as well as forests and water bodies fall within
nature as from a biodiversity point of view, animals use these areas for feeding or moving
[Oxford dictionary says: Nature is the phenomena of the physical world collectively, including
plants, animals, the landscape, and other features and products of the earth].

¥ Networking: it is the piece of land enabling people to get connected to each other. Thus it
includes roads, railways, canals and by extension electricity, gas and telecommunication
networks.

¥ Built up: these are the places where most of human activities take place when they are not in
the natural environment or while travelling. Thus it includes residential areas as well as
manufactures and mining & quarrying but also stadiums and sports area.

From an economical perspective, modern economy distinguishes at a basic level three activity
categories:

¥ The primary sector of the economy involves the extraction and production of raw materials,
such as corn, coal, wood and iron.

¥ The secondary sector of the economy involves the transformation of raw or intermediate
materials into goods. This sector is often divided into light industry and heavy industry. Many of
these industries consume large quantities of energy and require factories and machinery to
convert the raw materials into goods and products. They also produce waste materials and
waste heat that may pose environmental problems or cause pollution.

¥ The tertiary sector of the economy involves the provision of services to consumers and
businesses, activities where people offer their knowledge, skills and time to improve
productivity, performance, potential, and sustainability. The basic characteristic of this sector is
the production of services instead of end products. Services (also known as "intangible goods")
include attention, advice, experience, and discussion. It includes a way to describe a knowledge-
based part of the economy which typically includes services such as information generation and
sharing, information technology, consultation, education, research and development, financial
planning, and other knowledge-based services as well as government.

From an INSPIRE point of view most of the 34 themes actually directly or indirectly refer to
geographical objects of the real world. These objects may be connected to land use. The list below is

an indication of the INSPIRE themes connected to  Land Use. HILUCS is not meant to describe the
uses in the same detail as the other themes do.

¥ annex | theme 7 and 8 is dealing with transport and hydrographical networks,

¥ annex Il theme 4 geology may be dealing with surface bed rocks,

¥ annex lll theme 2 building may enable to derive Land Use class from the information of
activities occurring in buildings within a specific area



¥ annex lll theme 5 may include hospitals and clinics,

¥ annex lll theme 6 is dealing with Utility and government services,

¥ annex lll themes 8 and 9 with production, industrial, agricultural and aquaculture facilities,

¥ annex lll theme 18 with habitats and biotopes, and

¥ annex lll theme 20 and 21 with energy resources and mineral resources.

Combining the 3 categories of the Land perspective and the 3 categories of the economic

perspective one can relate the different characteristics of

combination.
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Figure 13 B Land perspective and economic perspective in HILUCS

The use of HILUCS (necessarily multi-language) is a first attempt. It will require revisiting within
three years and it is recommended to place the maintenance under the auspices of CEMAT with
potentially EEA as the actual secretariat and EIONET as the technical body to involve member
states. An alternative would be to use EUROSTAT or DG Regio and ESPON to instrument the

maintenance of HILUCS.

Recommendation 8

It is recommended that a working party within INSPIRE shall be entrusted to

propose an authority, a process and a mechanism for managing the evolution of

HILUCS.



5.3.1.1.2. Existing land use

The Existing Land Use application schema (see Figure 14) corresponds to a dataset that depicts the
reality of the land use at a certain time.

Usage of dataset depicting existing land use may require providing information on the same piece
of land at different time. The application schema does not implement this requirement. It means
that the existing land use on the same area at two different times will be provided as two different
datasets.

The CfeatureTypeE ExistingLandUseDataset contains the ExistingLandUseObject that correspond to
an area having a unique defined land use.

An ExistingLandUseDataset may be created from several sources. Thus each ExistingLandUseObject
may be associated with the time the documented land use corresponds to (attribute
observationDate of CfeatureTypeE ExistingLandUseObject in Figure 14).

class Existing Land Use J
«featureType»
ExistingLandUseObject
+ geometry: GM_MultiSurface
«featureT ype» + hilucsLandUse: HILUCSValue [1.7]
ExistingLandUseDataSet + inspireld: Identifier
+ extent: GM_MultiSurface «lifeCycleInfo, voidable»
+ inspireld: Identifier + beginLifespanVersion: DateTime
+ name: CharacterString + endLifespanVersion: DateTime [0..1]
+
«lifeCyclelnfo, voidable» +datasst member avoidable»
+ beginLifespanVersion: DateTime + hilucsPresence: HILUCSPresence

observationDate: Date

specificlandUse: LandUseClassficationValue [1.%]
specificPresence: SpecificPresence

validFrom: Date [0..1]

validTo: Date [0..1]

+ endLifespanVersion: DateTime [0..1] 1 0.*
«voidable»
+ validFrom: Date [0..1]

+ validTo: Date [0..1]

ok o+

Figure 14 B UML Overview of the Existing Land Use application schema

The Existing Land Use application schema enables the provision of information on land uses inside
one land use object. The ExistingLandUseObject may be associated with

¥ 1 to many hilucsLandUse that represents the Land Use for the polygon from the economical
point of view. It makes possible the assignment of more than one hilucsLandUse existence when
they cannot be managed by hilucsPresences.

¥ 0 to many CdataTypeE hilucsPresence and specificPresence to collect more than one
hilucsLandUse existence perfectly identifiable by importance order or percentages.

¥ 1 to many specificLandUse from other well-defined and stable classification system (national or
local).

¥ 0 to many CdataTypeE specificPresence, to collect more than one specificLandUse existence
perfectly identifiable by importance order or percentages.

According to these possibilities, four situations are identified (see Table 4):

¥ the land use object is associated with just one land use, its dominant land use: hilucsLandUse
will have only one value (cardinality of 1) (see Figure 15)



o Typel—exampeﬂ.
& hilucsLandUse 1 1 3_AgriculturalProductionForOwnComsunption
& specificlLandUse 704_HuertaFamiliar

Figure 15 B Land Use object with only one hilucsLandUse value

¥ the land use object is associated with several land uses with no knowledge of relative
importance: hilucsLandUse will have several values (cardinality greater than 1). This fact
happens in different circumstances, when mapping between national classes and HILUCS is not
complete for few detail in national classes (example A); or when information is supplied at
different vertical levels (example B) or at different times (example C) (see Figure 16):
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) Type2-exampled )
& hilucsLandUse 2_SecondaryProduction; 3_TertiaryProduction
& specificlandUse 800_IndustrialComercial




) Typez-exampleB
& hilucsLandUse

3_1_ 1 WholesaleindRetailTrade RepairOfVehiclesindPersonalindHouseho ldGoods: 3_1 4 OtherCommercialServices
& specificlandUse

841 ComercialMixtoEnNivelesVerticales(TiendasOficinas)

P 2393333 1
1333 337

A ) 9.
L TypeZ-exampleC
& hilucsLandUse
& specificLandUse 858_DeportivoYParkingEventual

3_4_3_Sportslnfrastructure; 4_1_1 RoadTraffic

Figure 16 B Land Use object with several hilucsLandUse value with no knowledge of relative
importance

¥ the land use object is associated with several land uses with the knowledge of relative
importance but no knowledge of the proportion: HilucsLandUse will have one value (cardinality

of 1) being the dominant land use and hilucsPresence will provide the ordered list of land use
but without informing on percentages (see Figure 17),



) Type3-exampleld
& hilucsLandUse
& specificlandUse

=2 HILU

3_1 1 WholesaleindRetailTrade_RepairOfVehiclesindPersonalindHouseho ldGoods

840_Comercial

{4_2 LogisticServicesindStorage; 4 1 1 RoadTraffic:

3_1 1 WholesaleindRetailTrade RepairOfVehiclesAndPersonalindHouseholdGoods}

Figure 17 B Land Use object with several hilucsLandUse value with knowledge of relative
importance

¥ the land use object is associated with several land uses with the knowledge of relative
importance and proportion: HilucsLandUse will have one value (cardinality of 1) being the
dominant land use, and hilucsPresence will provide the ordered list of land use together with
percentages (see Figure 18),

3 Type4-examplel
& hilucsLandUse 5_2_Residentialhrea
& specificLandUse 812_Ensanche
- HILUCSPresence
=3 HILUCSPercentage
& hilucsValue |[3_4_4_OpenhirRecreationallireas
& percentage 45
=3 HILUCSPercentage
& hilucsValue S_Z_Residentialkrea
& percentage 30
=3 HILUCSPercentage
& hilucsValue |4_1_1_RoadTraffic
& percentage 25

Figure 18 B Land Use object with several hilucsLandUse value with knowledge of relative
importance and propotion



Cardinality of Cardinality of Provision of
hilucsLandUse hilucsPresence percentages
One land use 1 0
Several land uses No knowledge of >
relative importance ~ No knowledge of 22 0 no
percentages
=2
Knowledge of .
relative importance knowledge of 1 (dominant) >0 os
percentages = y

Table 4 B Options for representing land uses

The opportunity of providing several land uses will not indicate the location of each land uses but it
will enable the provision of their relative importance, and the opportunity of providing their
respective percentages gives the possibility to enable calculations of the surface of each land use
inside one area. But only one type of presence (importance orders or percentages) can be supplied
at same time.

SpecificLandUse always has a constant cardinality of 1, only one specific value can be supplied.
However specificPresence works similarity than hilucsPresence.

The two attributes 'percentage’ are given for both the hilucsPresence and the specificPresence as it
is not expected that the Member States will redraw the ExistingLandUseObiject limits. These are
voidable as it may exist real situation where multiple uses exist in a given area without knowing
their relative importance.

The extent of an ExistingLandUseDataset is defined as the boundary of the union of all the polygons
(ExistingLandUseObiject) that are a member of the ExistingLandUseDataset (see Figure 19)



