
5 Data content and structure 
 

5.1 Application schemas – 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, enumerations and code lists that are defined in Annexes II, III and IV for the 
themes the data sets relate to. 
 
2. Spatial object types and data types shall comply with the definitions and constraints and include 
the attributes and association roles set out in the Annexes. 
 
3. The enumerations and code lists used in attributes or association roles of spatial object types or data 
types shall comply with the definitions and include the values set out in Annex II. The enumeration and 
code list values are uniquely identified by language-neutral mnemonic codes for computers. The values 
may also include a language-specific name to be used for human interaction. 
 

 
The types to be used for the exchange and classification of spatial objects from data sets related to 
the spatial data theme Statistical Units are defined in the Statistical Units 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 I, II and III 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 – 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 

 
(…) 
 
2. Types that are a sub-type of another type shall also include all this type’s attributes and 

association roles. 
 
3. Abstract types shall not be instantiated. 

 
The use of UML conforms to ISO 19109 8.3 and ISO/TS 19103 with the exception that UML 2.1 
instead of ISO/IEC 19501 is being used. The use of UML also conforms to ISO 19136 E.2.1.1.1-
E.2.1.1.4. 
 
NOTE ISO/TS 19103 and ISO 19109 specify a profile of UML to be used in conjunction with the 
ISO 19100 series. This includes in particular a list of stereotypes and basic types to be used in 



application schemas. ISO 19136 specifies a more restricted UML profile that allows for a direct 
encoding in XML Schema for data transfer purposes. 
 
To model constraints on the spatial object types and their properties, in particular to express data/data 
set consistency rules, OCL (Object Constraint Language) is used as described in ISO/TS 19103, 
whenever possible. In addition, all constraints are described in the feature catalogue in English, too. 
 
NOTE Since “void” is not a concept supported by OCL, OCL constraints cannot include expressions 
to test whether a value is a void value. Such constraints may only be expressed in natural language.  
 

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

Table 1 – 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. 

enumeration Class An enumeration. 

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). 

lifeCycleInfo 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 «voidable» 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 – 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 «voidable» 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 «voidable» 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 «voidable» 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 Enumerations 
 
Enumerations are modelled as classes in the application schemas. Their values are modelled as 
attributes of the enumeration class using the following modelling style: 

− No initial value, but only the attribute name part, is used. 

− The attribute name conforms to the rules for attributes names, i.e. is a lowerCamelCase name. 
Exceptions are words that consist of all uppercase letters (acronyms). 

 

IR Requirement 
Article 6 

Code Lists and Enumerations 
 

(…) 
 
5) Attributes or association roles of spatial object types or data types that have an enumeration 

type may only take values from the lists specified for the enumeration type.” 

 



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

5.2.4.1. Code list types 
 
The IRs distinguish the following types of code lists. 
 

IR Requirement 
Article 6 

Code Lists and Enumerations 
 

1) Code lists shall be of one of the following types, as specified in the Annexes: 
 a) code lists whose allowed values comprise only the values specified in this Regulation; 
 b) code lists whose allowed values comprise the values specified in this Regulation and 

narrower values defined by data providers; 
 c) code lists whose allowed values comprise the values specified in this Regulation and 

additional values at any level defined by data providers; 
 d) code lists, whose allowed values comprise any values defined by data providers. 
 
 For the purposes of points (b), (c) and (d), in addition to the allowed values, data providers may 

use the values specified in the relevant INSPIRE Technical Guidance document available on the 
INSPIRE web site of the Joint Research Centre. 

 
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(2) of the IRs. 
 

IR Requirement 
Article 6 

Code Lists and Enumerations 
(…) 
 
2) 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.  
 



5.2.4.2. Obligations on data providers 
 

IR Requirement 
Article 6 

Code Lists and Enumerations 
 

(….) 
 
3) Where, for an attribute whose type is a code list as referred to in points (b), (c) or (d) of 

paragraph 1, a data provider provides a value that is not specified in this Regulation, that value 
and its definition shall be made available in a register. 

 
4) Attributes or association roles of spatial object types or data types whose type is a code list may 

only take values that are allowed according to the specification of the code list. 

 
Article 6(4) 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(3) 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.  
 

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

Recommendation 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. 
 

5.2.4.4. 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 register’s 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 are specified in a separate table. 
 

Recommendation 4 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. 
 

5.2.4.5. 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 
http://inspire.ec.europa.eu/codelist/<UpperCamelCaseName>. 
 
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}". 
 
 

5.2.5 Identifier management 
 



IR Requirement 
Article 9 

Identifier Management 
 
1. The data type Identifier defined in Section 2.1 of Annex I 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 inspireId of 
type Identifier. 
 
NOTE 3 Article 9(2) is ensured if the namespace and localId attributes of the Identifier remains the 
same for different versions of a spatial object; the version attribute can of course change. 
 
 

5.2.6 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 – Simple feature access – Part 1: Common architecture, 
version 1.2.1, Open Geospatial Consortium, 2011, unless specified otherwise for a specific 
spatial data theme or type. 

 
NOTE 1 The specification restricts the spatial schema to 0-, 1-, 2-, and 2.5-dimensional geometries 
where all curve interpolations are linear and surface interpolations are performed by triangles. 
 
NOTE 2 The topological relations of two spatial objects based on their specific geometry and topology 
properties can in principle be investigated by invoking the operations of the types defined in ISO 
19107 (or the methods specified in EN ISO 19125-1). 
 

5.2.7  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 
 
(…) 
 
3. Where the attributes beginLifespanVersion and endLifespanVersion are used, the value of 

endLifespanVersion shall not be before the value of beginLifespanVersion. 

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

Recommendation 5 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". 

 
 
 

5.2.7.1. 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 
 
(…) 
 
3. Where the attributes validFrom and validTo are used, the value of validTo shall not be before the 

value of validFrom. 

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

5.3 Application schema Statistical Units 

5.3.1 Description 

5.3.1.1. Narrative description 
 
A statistical unit is defined as a unit used for dissemination or supporting the use of statistical 
information. According to this definition, all INSPIRE spatial objects can be considered as statistical 



units. Annex D.1 presents how to link statistical data to already existing units, using their identifier. 
This application schema provides objects that are not already covered by other INSPIRE themes, and 
that are usually used for spatial referencing of statistical data. The main characteristics of the INSPIRE 
statistical unit data model are the following: 
 
Genericity 
The data model does not intend to harmonise all existing specific statistical units, like census districts, 
management zones, environmental reporting units, etc. The philosophy is to provide an abstract 
model of statistical units that can then be specialised for specific statistical units (if needed). It is up to 
theme specific legislation to describe specialisation needs of this model. Annex D.2 explains how to 
make this specialisation. Annex E presents how this model is specialised for two existing models 
(NUTS and Urban Audit). 
 
Grids, geometries, and tessellations 
Statistical units as grid cells and vector geometries (point, line, and polygon) can be represented. A 
significant number of existing statistical units are area statistical units composing a tessellation (see 
glossary section 2.4 for definition). For pan-European applications, a recommended pan-European 
grid is described. 
 
Multi scale representation 
Vector statistical units can be represented by different geometries at different scales. 
 
Hierarchical structure 
Hierarchical structures of statistical units can be represented. Several levels can be defined; travelling 
between statistical units of successive levels is possible. 
 
Temporal dimension 
Vector statistical unit evolutions across time can be represented. It is possible to trace how these units 
have changed across time. The evolutions supported are creation, deletion, modification, aggregation 
and splitting. These evolutions can be represented explicitly. This is further described in section on 
temporality representation. 
 

5.3.1.2. UML Overview 
 
Figure 2 shows the package diagram of the Statistical Units application schema. 
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  Figure 2 – UML package diagram the statistical units application schema 

 
The application schema on statistical units is composed of different packages: 

• Base: The base package. 

• Grid: Classes to represent statistical grids. 

• Vector: Classes to represent statistical unit having vector geometries (point, line, surfaces). 
 
These packages import the following packages: 

• The base types package defined in the INSPIRE generic conceptual model (document 2.5, see 
bibliography) 

• Geometry: The ISO standard to represent geometries (ISO 19107). 
 
These packages are described in the following sections. 

5.3.1.2.1. Base package 
 
This package contains the abstract class StatisticalUnit class (see Figure 3). A statistical unit is 
defined as a spatial feature used for dissemination or use of statistical information. 
 



from Vector packagefrom Grid package

«featureType»

StatisticalUnit

«featureType»

Grid::StatisticalGridCell

«featureType»

Vector::VectorStatisticalUnit

 

Figure 3 - Base package UML class diagram 

 
Statistical units can be characterised by several statistical data. Recommendations on the modelling 
and encodings of statistical data to be linked to INSPIRE statistical units are given in annex D.1. 
 
To ensure all statistical data can be linked to the unit they relate too, the following requirement is 
added: 
 

IR Requirement 
Annex IV, Section 1.5 

Theme-specific Requirements 
 
At least the geometry of statistical units, for which statistical data are made available under 
INSPIRE, shall be made available as well. This requirement applies to INSPIRE themes that refer to 

statistical units. 

 
The INSPIRE data model provides two specialisations of the StatisticalUnit class: Statistical grid cells, 
described in the Grid package, and vector statistical units, described in the Vector package. 

5.3.1.2.2. Grid package 
 
This package (see Figure 4) contains classes to represent statistical grids (class StatisticalGrid) 
composed of statistical grid cells (class StatisticalGridCell). 
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Figure 4 - UML class diagram of the Grid package 

 
A statistical grid is identified by an INSPIRE identifier and characterised by a coordinate reference 
system (represented by its EPSG code). It is also characterised by a resolution, which can be a length 
(if the coordinate reference system is projected) or an angle (if the coordinate reference system is not 
projected). The choice between projected and non-projected coordinate reference systems should 
follow the following recommendation: 
 

Recommendation 1 Because an important requirement of statistical grids is to be composed of 
equal area cells, grids based on non-projected coordinate reference systems 
should be used only on small spaces for which the cells keep comparable 
sizes. 

 
Additionally, if a grid reference system is required, the grid can be characterised by an origin point. 
This origin point is the lower left point of the grid. The axes are parallel to the coordinate reference 
system axes, oriented from left to right and bottom to top. The pair (width, height) specifies the grid 
size. 
 
A statistical grid is composed of statistical grid cells. Statistical grid cells are characterised by the 
following attributes: 
 
A cell code: This code acts like an identifier. Its construction rules are described below. 
 
A geographical position: This position is the position of the cell lower left corner within the grid 
coordinate reference system. 
 

Recommendation 2 The reference point of a grid cell should be the lower left corner of the grid 
cell. 

 
A grid position: The grid position is defined by the datatype GridPosition. It is the cell position in the 
grid reference system. 
 
A geometry: This geometry is a square polygon representing the grid cell. 



 
The cell code is built according to the following pattern: 

CRS<EPSGcode>RES(<size>mN<northing>E<easting>)|(<d>-<m>-<s>dmsLON<d>-<m>-
<s>LAT<d>-<m>-<s>) 

 
This code is composed of: 
1. A coordinate reference system part, represented by the word CRS, followed by the EPSG code. 
2. A resolution and position part, which can be: 

• if the coordinate reference system is projected, the word RES followed by the grid resolution in 
meters and the letter m. Then, the letter N followed by the northing value in meters, and the 
letter E followed by the easting value in meters too, 

• if the coordinate reference system is not projected, the word RES followed by the grid resolution 
in degree-minute-second, followed by the word dms. Then the word LON followed by the 
longitude value in degree-minute-second, and word LAT followed by the latitude value in 
degree-minute-second. 

For both cases, the given position is the position of the lower left cell corner. 
 
EXAMPLES 
CRS3035RES200mN1453400E1452800 
CRS3035RES100000mN5400000E1200000 
CRS4326RES0-10-0dmsLON45-20-0LAT4-50-0 
 

Recommendation 3 The cell code should follow the following pattern: 
CRS<EPSGcode>RES(<size>mN<northing>E<easting>)|(<d>-<m>-
<s>dmsLON<d>-<m>-<s>LAT<d>-<m>-<s>). It is composed of the 
coordinate reference system represented by a EPSGCode, followed by a part 
giving the cell resolution and position of the lower left corner cell point. If the 
coordinate reference system is projected, the resolution is given in meters, 
and the northing and easting values too. If the coordinate reference system is 
not projected, the resolution is given in degree-minute-second, and the 
position longitude and latitude too. 

 
There is an information redundancy among the attributes. Of course, all these different pieces of 
information should be consistent, and at least one of the attributes code, geographicalPosition, 
gridPosition should be provided. 
 
The benefit of using this code allows to reconstruct the grid cell easily from it. The inclusion of the 
EPSG code within the code enable to mix cells with different CRS in one dataset. 
 

Recommendation 4 For a grid cell, the attribute values code, geographicalPosition, gridPosition 
and geometry should be consistent together, and also with the attributes of 
the grid. 

 

TG Requirement 2 For a grid cell, at least one of the attributes code, geographicalPosition or 
gridPosition should be provided. 

 
Hierarchical grids 
Multi resolution grids are represented by a hierarchical structure through two associations. Each 
StatisticalGrid instance can be associated with a lower and/or an upper resolution grid through the 
Hierarchical relation association. A StatisticalGridCell belonging to a given StatisticalGrid is composed 
of the overlapping cells its grid’s lower resolution grid, and composes the cell it overlaps in its grid’s 
higher resolution grid. Lowers and and upper StatisticalGridCells are associated through the 
Hierarchical composition. 
 

Recommendation 5 When required, multi resolution grids are represented through the hierarchical 
composition and hierarchical relation associations. 

 



EXAMPLE 1   When each grid cell is linked to four grid cells of the lower level, this structure is a quad 
tree (see Figure 5). 
 

 
 

Figure 5 - Example of multi-resolution grid: A quad tree structure 

 
EXAMPLE 2   Figure 6 shows an example of multi-resolution grid. Bigger cells (1 km resolution) are 
aggregations of 4*4 smaller cells (250m resolution). 
 

 

Figure 6 - Example of multi resolution grid: Display from the Swedish geoportal 

 
A generic grid coverage model based on ISO 19123 is specified in the generic conceptual model 
(document 2.5, see bibliography). This model is not relevant for statistical grids because, compared to 
other grids, statistical grids are not used as coverages at this time. Statistical grid cells are used by 
statisticians as normal features for spatial referencing. Furthermore, the GCM grid model is 
multidimensional, while statistical grids are only simple two dimensional grids. However, if there is a 
need to represent statistical grids as coverages, the GCM model for RectifiedGridCoverage is 
recommended to be used. 
 

Recommendation 6 To represent statistical grids coverages, the GCM model for 
RectifiedGridCoverage should be used. 

 
Pan-European grid 
For pan-European applications, there is a need to specify some common European grids. The 
recommended statistical grids follows the recommendation of the INSPIRE specification on 
geographical grid systems (document D2.8.I.2) as far as possible. 
 

IR Requirement 
Annex IV, Section 1.5 

Theme-specific Requirements 
 
For pan-European usage, the Equal Area Grid defined in Section 2.2.1 of Annex II shall be used. 

 



5.3.1.2.3. Vector package 
 
This package allows statistical units with point, line or surface geometries to be represented (see 
Figure 7). These vector statistical units are characterised by an INSPIRE identifier, at least one 
geometry, a country code, some potential geographical names, and have temporal attributes (see 
section on temporality representation). 
 

Vector statistical unit geometry

«featureType»

AreaStatisticalUnit

+ areaValue:  Area

«voidable»

+ landAreaValue:  Area

+ l ivableAreaValue:  Area

«featureType»

VectorStatisticalUnit

+ inspireId:  Identifier

+ thematicId:  ThematicIdentifier [0..*]

+ country:  CountryCode

+ geographicalName:  GeographicalName [0..*]

+ val idityPeriod:  TM_Period [0..1]

+ referencePeriod:  TM_Period

«voidable, li feCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

constraints

{AreaStatisticalUnitsConstraint}

«featureType»

StatisticalTessellation

+ inspireId:  Identi fier

«featureType»

Core::StatisticalUnit

«dataType»

VectorStatisticalUnitGeometry

+ geometry:  GM_Object

+ geometryDescriptor:  GeometryDescriptor

«dataType»

GeometryDescriptor

+ geometryType:  GeometryTypeValue

+ mostDetailedScale:  Integer [0..1]

+ leastDetailedScale:  Integer [0..1]

constraints

{General isedGeometryConstraint}

{ScaleRelationConstraint}

«codeList»

GeometryTypeValue

tags

extensibi l ity = any

obligation = implementingRule

vocabulary = http://inspire.ec.europa.eu/codeList/GeometryTypeValue

Values: 

referenceGeometry, 

pointLabel, 

centerOfGravity, 

generalisedGeometry, 

other.

+successors

«voidable» 0..* «li feCycleInfo» Lineage

+predecessors

«voidable» 0..*

+lowers

«voidable»

0..*

{TopologicalConstraint}

Hierarchical composition

+uppers

«voidable»

0..*

+units

«voidable»

0..*

Tessellation

{TopologicalConstraint}

+tesselation

«voidable»

0..1

+geometry

1..*

+lower

«voidable»

0..1
Hierarchical relation

+upper

«voidable»

0..1

  

Figure 7 - UML class diagram of the Vector package 

 
A vector statistical unit can have several geometries provided with the geometries association. These 
geometries are represented by the VectorStatisticalUnitGeometry datatype. A vector statistical unit 
geometry is characterized by: 

• the vector geometry itself (geometry attribute). This attribute type is GM_Object, as decribed in 
ISO 19107 (see normative references). This standard is widely used in GIS to represent 
geometries such as points, lines, surfaces, solids, etc. 

• and a geometry descriptor (geometryDescriptor attribute). The geometry descriptor has a type 
attribute, with values among the GeometryType codes. mostDetailledScale and 
leastDetailledScale fields must be provided only for geometry descriptors with a type 
generalisedGeometry (see Figure 8). 

 



 

Figure 8 - Multiple generalised geometries of area statistical units. 

 

Recommendation 7 When available, several geometrical representations of vector statistical units 
may be published. 

 

The following constraints are added: 

• Each vector statistical unit cannot have more than one geometry with a type 
referenceGeometry, 

• Geometry descriptors with a generalisedGeometry type have to be instances of 
GeneralisedGeometryDescriptor class. 

• Vector statistical units with a reference geometry instance of GM_MultiSurface must be 
instances of the specialised class AreaStatisticalUnit. 

 

Recommendation 8 For each vector statistical unit, exactly one reference geometry has to be 
defined. This reference geometry is the “official” geometry of the statistical unit. 

 

Recommendation 9 There is no obligation to publish the reference geometry: A data provider can 
publish only a generalised version. In this case, the source of the geometry 
should be specified in the metadata (as lineage element). 

 
Area statistical units are usually organised into a hierarchical structure (see Figure 9). Area statistical 
units are composed of other area statistical unit. Such structure is represented through the hierarchical 
composition association: a given area statistical unit can be associated with the lower units it is 
composed of, and with the upper units it composes. 



 

Figure 9 – A hierarchy of area statistical units 

 

Recommendation 10 When available, the composition relations between statistical units should be 
given. 

 
NOTE 1: A given area statistical unit can compose several different upper units as shown on Figure 
10: The mutiplicity of the uppers role is therefore 0..*. 
 

 

Figure 10 - Each area statistical unit can compose several upper area statistical units 

 
NOTE 2: There is no obligation to provide a geometry for upper statistical units: A statistical unit may 
be defined as a composition of other lower statistical units, and no geometry may be provided for this 
aggregated unit. Of course, in case a geometry is provided, this geometry should be an aggregation of 
the lower units. 
 
In many statistical unit datasets, area statistical units cover the geographical space and compose a 
tessellation (see glossary section 2.4 for definition). Such tessellations are represented by instances of 



the class StatisticalTessellation. A statistical tessellation is not a statistical unit, but a collection of area 
statistical units with topological constraints (no overlaps and no gaps allowed between area statistical 

units composing a statistical tessellation). 
 
Statistical tessellations may be organised into a hierarchy as shown on Figure 9. The Hierarchical 
relation association allows a linkage of upper and lower statistical tessellations. The hierarchical 
relations between statistical tessellations and their composing statistical units must be consistent. 
 

Recommendation 11 For area statistical units composing a tessellation, an explicit object 
representing this tessellation should be provided. Existing hierarchical relations 
between these tessellations may be given. 

 
Area statistical units are often built from administrative units. In order to retrieve from a given area 
statistical unit the administrative unit(s) it has been built from, there is an association toward the class 
administrative unit. 
 

From administrative units

«featureType»

Administrativ eUnits::Administrativ eUnit

VectorStatisticalUnit

«featureType»

AreaStatisticalUnit

+administrativeUnit

«voidable»

0..*

 

Figure 11 – Association between area statistical units and the administrative units it has been 
built from. 

 
The attributes beginLifespanVersion and endLifespanVersion of the VectorStatisticalUnit class and the 
associations Lineage the AreaStatisticalUnit class are used to represent temporality of 
VectorStatisticalUnit. These components are further described in section the section on temporality 
representation. 
 

5.3.1.3. Consistency between spatial data sets 
 
Consistency between objects at different levels of detail 
 
Vector statistical units with different levels of generalisation can be represented. These 
representations should respect the following constraints: 
 

Recommendation 12 The topological relations between vector statistical units should be preserved 
as much as possible whatever their representation scale. 

 
EXAMPLE If two area statistical units touch, all there representations should touch. 
 
Area statistical units are often used for mapping purposes. In order not to give a deformed view of the 
reality, it should be important to preserve the area value of each statistical unit. 
 

Recommendation 13 All area statistical unit geometries should have an area as close as possible to 
the reference geometry’s one. 

 
Consistency across borders 
 
In order to ensure the consistency of statistical unit data across country borders, the following 
recommendations are given: 
 



Recommendation 14 Edge-matching between vector statistical units in adjacent datasets should be 
performed. 

 

Recommendation 15 The level of generalisation of adjacent datasets should be consistent. 

 
In order to make the previous recommendations possible, it is necessary that member states use the 
same scale range for the multi-scale representation of their vector statistical units. For this reason, the 
following recommendation is added: 
 

Recommendation 16 When needed for cross border use cases, it is recommended to use the 
following scales for the vector statistical geometry representations: 1:100k, 
1:500k, 1:1M, 1:3M, 1:10M, 1:20M, 1:60M (where k=1000 and M=1 000 000). 

 
NOTE  These scales are compatible with the ones used for the last version of the NUTS dataset 
published in 2011 by Eurostat. 
 
These recommendations related to cross border consistency cannot be solved at member state level. 
The same issue exist for cross border grid cell: The calculation of statistical data on grid cells shared 
by several countries cannot be performed by individual member states (this is a general issue to all 
INSPIRE theme using grids). For this reason, the following recommendation is added: 
 

Recommendation 17 Cross border consistency should be ensured at the European level with the 
active support of European bodies. 

 
NOTE  Eurostat and the Geostat project are suitable European bodies to support the 
implementation of the previous recommendations related to cross border consistency. 
 
Consistency with other themes 
 
Vector statistical unit mainly share topological relations with other objects of other themes (like 
administrative units). 
 

Recommendation 18 When a vector statistical unit share topological relations with other objects, 
their geometrical representations should be consistent with these topological 
relations as much as possible. 

 

Recommendation 19 When a vector statistical unit is defined from another named spatial object (like 
an administrative unit), their geographical names should be consistent. 

 

5.3.1.4. Identifier management 
 
Vector statistical units, statistical tessellations and statistical grids are identified by an INSPIRE 
identifier. Additionally, statistical grid cells are identified by a code and vector statistical units can be 
identified with alternative thematic identifiers. 
 

5.3.1.5. Modelling of object references 
 
As described in annex D.1, the statistical unit identifiers are essential to the linkage of statistical data 
on statistical units. 
 

5.3.1.6. Geometry representation 
 
The Statistical units application schema enable to attach different geometrical representations to an 
instance of the class VectorStatisticalUnit. All these geometrical representations are described by a 
geometry descriptor as detailed in the UML overview section. 



 

5.3.1.7. Temporality representation 
 
Both statistical data and statistical units change over time. The change of statistical data is out of the 
scope of this document: Statistical data attached to a statistical unit are supposed to have their own 
temporality representation using, for example, a timestamp that represents the period in which these 
data are considered through in the real world. Only statistical unit changes are considered. 
 
Statistical grid cells and statistical grids do not change across time (it is one of the advantages of their 
use). No temporality representation is required for them. 
 
For vector statistical units, a traditional method to represent changes is to adopt a "snapshot" model. 
In this model, a version number is attached to the whole dataset with a timestamp, and a new version 
is published regularly or every time a change needs to be released. There is no explicit link between 
the different versions of a same spatial object. Changes are not managed at the object level, but at the 
dataset level. We propose here to explicitly represented evolutions at the object level. The following 
evolutions are represented: 

• Creation (see Figure 12 a.) 

• Deletion (see Figure 12 b.) 

• Change (see Figure 12 c.) (Both geometrical and attribute changes are considered). 
 
These changes are represented through the attributes validityPeriod, beginLifespanVersion and 
endLifespanVersion. 
 

Recommendation 20 Creation, changes and deletions should be represented using the attributes 
validityPeriod, beginLifespanVersion and endLifespanVersion. 

 
Furthermore, the following recommendation is added: 
 

Recommendation 21 In case only one version is published, it should be the most updated one. 

 

 

Figure 12 - Typical statistical unit changes 

 
For area statistical units, two additional evolutions can be represented: 

• Aggregation (see Figure 12 d.), when several area statistical units are aggregated into another 
one. 

• Splitting (see Figure 12 e.), when one area statistical units splits into several. 
Aggregated and split objects are linked through the Lineage association. 
 

Recommendation 22 The lineage of aggregated and split area statistical units should be 
represented using a Lineage association with the successors and 
predecessors roles. 

 



Annex F presents some examples on how these changes (creation, deletion, change, aggregation and 
splitting) are represented. 
 
Representation of evolutions 
The previous elements enable to represent the different versions of vector statistical units at different 
times. An additional class, called Evolution (see Figure 13), is also provided in order to explicitly 
represent the evolutions that led from one version to another one. 
 

StatisticalUnit

«featureType»

VectorStatisticalUnit

+ inspireId:  Identifier

+ thematicId:  ThematicIdentifier [0..*]

+ country:  CountryCode

+ geographicalName:  GeographicalName [0..*]

+ validityPeriod:  TM_Period [0..1]

+ referencePeriod:  TM_Period

«voidable, l i feCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

«voidable,featureType»

Ev olution

+ date:  DateTime

+ evolutionType:  EvolutionTypeValue

«voidable»

+ areaVariation:  Area

+ populationVariation:  Integer

constraints

{ConsistencyConstraint}

{CreationConstraint}

{ChangeConstraint}

{DeletionConstraint}

{AggregationConstraint}

{SplittingConstraint}

«codeList»

Ev olutionTypeValue

tags

extensibil ity = none

obligation = technicalGuidance

vocabulary = http://inspire.ec.europa.eu/codeList/EvolutionTypeValue

Values: creation, 

change, deletion, 

aggregation, splitting.

«version»

+initialUnitVersions

«voidable»

0..*

+evolutions

«voidable»

0..*

+units

«voidable»

1..*

«version»

+finalUnitVersions

«voidable»

0..*

 

Figure 13 - Evolutions 

 
A vector statistical unit is associated to its evolution objects. The evolution instances of a vector 
statistical unit represent the flow of events that occurred during his life cycle. An evolution is 
characterised by a date, a type value, among the code list EvolutionType, and two attributes on the 
area and population variation during the evolution. Finally, an evolution points toward the different 
versions it concerns, the initial and the final (through the associations initialUnitVersions and 
finalUnitVersions). Of course, these roles have the following constraints depending on the type of 
evolution: 

- An evolution of type creation should not have any initial unit versions, and only one final one. 
- An evolution of type change should have one initial unit version, and one final one. 
- An evolution of type deletion should have one initial unit versions, and no final one. 
- An evolution of type aggregation should have at least two initial unit versions (the units to be 

aggregated) and a single final one (the resulting aggregation). 
- An evolution of type splitting should have a single final unit version (the unit to split), and at least 

two final ones (the units resulting from the splitting). 
 
Because the evolution object represents redundant information already implicitly represented by the 
different object versions, there is a need for consistency control of these objects. 
 



Recommendation 23 Evolution representations should be consistent with the versions of the 
concerned objects. 

 
EXAMPLE If a change instance represents an object deletion at a given time, the last version of the 
object should have its validityPeriod.end attribute value set to this time. 
 

5.3.2 Base package Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema Statistical Units Base 

Version number 3.0 

Types defined in the feature catalogue 

Type Package Stereotypes 

StatisticalUnit Statistical Units Base «featureType» 

5.3.2.1. Spatial object types 

5.3.2.1.1. StatisticalUnit 

StatisticalUnit (abstract) 

  Name: Statistical unit 

  Definition: Unit for dissemination or use of statistical information. 

  Description: SOURCE [INSPIRE Directive:2007]. 
 
EXAMPLE grid cell, point, line, polygon. 
 
NOTE Spatial features of any INSPIRE application schema can be considered as 
a statistical unit, because all can be used as spatial reference. This class is 
provided to represent features that are used only to disseminate statistical 
information and that are not included in another INSPIRE application schema. 

  Stereotypes: «featureType» 
 

Association role:  

  Value type: AggregatedEnergy 

  Multiplicity: 0..* 
 

Imported types (informative) 

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

5.3.2.1.2. AggregatedEnergy 

AggregatedEnergy (abstract) 

  Package: Energy Statistics 
  Reference: INSPIRE Data specification on Energy Resources [DS-D2.8.III.20] 
  Definition: Abstract class intended to aggregate values on energy statistics (energy 

products, consumption, supply, etc...) and energy resources (fossil fuels, 
renewables and waste). 

 

 
 

5.3.3 Grid package Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema Statistical Units Grid 

Version number 3.0 



Types defined in the feature catalogue 

Type Package Stereotypes 

GridPosition Statistical Units Grid «dataType» 

StatisticalGrid Statistical Units Grid «featureType» 

StatisticalGridCell Statistical Units Grid «featureType» 

StatisticalGridResolution Statistical Units Grid «union» 

5.3.3.1. Spatial object types 

5.3.3.1.1. StatisticalGrid 

StatisticalGrid 

  Name: Statistical grid 

  Definition: A grid composed of statistical cells. 

  Description: Such grid is associated with an upper grid, that has a bigger resolution, and a 
lower grid that has a lower resolution. Some statistical grids are organised into a 
hierarchy of grids with different resolutions. The cells composing two linked grids 
have to satisfy some topological constraints: each cell of the upper grid should 
be the aggregation of cells of the lower grid. 
 
EXAMPLE The hierarchical structure is a quadtree if the grids are composed of 
quadrilateral cells and each cell is composed of less than four cells of the lower 
level. 

  Stereotypes: «featureType» 
 

Attribute: inspireId 

  Name: INSPIRE identifier 

  Value type: Identifier 

  Definition: External object identifier of the spatial object. 

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

  Multiplicity: 1 
 

Attribute: EPSGCode 

  Name: EPSGCode 

  Value type: Integer 

  Definition: The EPSG code to identify the grid Coordinate Referencing System. 

  Description: This information is relevant only if all cells of the grid have the same CRS. 

  Multiplicity: 0..1 
 

Attribute: resolution 

  Name: Resolution 

  Value type: StatisticalGridResolution 

  Definition: The grid resolution. 

  Description: This information is relevant only if all cells of the grid have the same resolution. 

  Multiplicity: 0..1 
 

Attribute: origin 

  Name: Origin 

  Value type: DirectPosition 

  Definition: The position of the origin point of the grid in the specified coordinate reference 
system (if defined). 

  Description: The origin point is the lower left grid point. 

  Multiplicity: 0..1 
 



StatisticalGrid 

Attribute: width 

  Name: Width 

  Value type: Integer 

  Definition: The grid width, in cell number (if defined). 

  Multiplicity: 0..1 
 

Attribute: height 

  Name: Height 

  Value type: Integer 

  Definition: The grid height, in cell number (if defined). 

  Multiplicity: 0..1 
 

Association role: cells 

  Value type: StatisticalGridCell 

  Definition: The cells composing a grid. 

  Multiplicity: 1..* 
 

Association role: lower 

  Value type: StatisticalGrid 

  Definition: The immediately lower statistical grid. 

  Multiplicity: 0..1 

  Stereotypes: «voidable» 
 

Association role: upper 

  Value type: StatisticalGrid 

  Definition: The immediately upper statistical grid. 

  Multiplicity: 0..1 

  Stereotypes: «voidable» 
 

Constraint: resolutionTypeConstraint 

  Natural 
language: 

If the coordinate reference system is a projected one, the resolution shall be a 
length. Otherwise, it shall be an angle. 

  OCL:  
 

5.3.3.1.2. StatisticalGridCell 

StatisticalGridCell 

  Name: Statistical grid cell 

  Subtype of: StatisticalUnit 

  Definition: Unit for dissemination or use of statistical information that is represented as a 
grid cell. 

  Description: A statistical grid cell is associated with: 
- the unique statistical grid cell of its upper level (if any) it is covered by, 
- the statistical grid cells of its lower level (if any) it covers. 
 
NB Statistical grid cells are squares. 
 
EXAMPLE In a quadtree structure, some cells are associated with the four cells 
they are decomposed into. 

  Stereotypes: «featureType» 
 

Attribute: code 

  Name: Code 

  Value type: CharacterString 

  Definition: A cell code. 



StatisticalGridCell 

  Description: This code is composed of: 
1. A coordinate reference system part, represented by the word CRS, followed 
by the EPSG code. 
2. A resolution and position part: 
- If the coordinate reference system is projected, the word RES followed by the 
grid resolution in meters and the letter m. Then, the letter N followed by the 
northing value in meters, and the letter E followed by the easting value in meters 
too. 
- If the coordinate reference system is not projected, the word RES followed by 
the grid resolution in degree-minute-second, followed by the word dms. Then the 
word LON followed by the longitude value in degree-minute-second, and word 
LAT followed by the latitude value in degree-minute-second. 
For both cases, the given position is the position of the lower left cell corner. 
 
NOTE: This code acts like an identifier. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: geographicalPosition 

  Name: Geographical position 

  Value type: DirectPosition 

  Definition: The grid cell lower left corner geographical position. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: gridPosition 

  Name: Grid position 

  Value type: GridPosition 

  Definition: The grid cell position within the grid based on the grid coordinates. 

  Multiplicity: 0..1 

  Stereotypes: «voidable» 
 

Attribute: geometry 

  Name: Geometry 

  Value type: GM_Polygon 

  Definition: The grid cell geometry. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Association role: lowers 

  Value type: StatisticalGridCell 

  Definition: The immediately lower statistical grid cells. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: upper 

  Value type: StatisticalGridCell 

  Definition: The immediately upper statistical grid cell. 

  Multiplicity: 0..1 

  Stereotypes: «voidable» 
 

Association role: grid 

  Value type: StatisticalGrid 

  Definition: The grid made up of cells. 

  Multiplicity: 1 
 



StatisticalGridCell 

Constraint: cellCodeConstraint 

  Natural 
language: 

The code shall be composed of: (1) A coordinate reference system part, 
represented by the word CRS, followed by the EPSG code. (2) A resolution and 
position part: – If the coordinate reference system is projected, the word RES 
followed by the grid resolution in meters and the letter m. Then, the letter N 
followed by the northing value in meters, and the letter E followed by the easting 
value in meters. – If the coordinate reference system is not projected, the word 
RES followed by the grid resolution in degree-minute-second, followed by the 
word dms. Then the word LON followed by the longitude value in degree-minute-
second, and word LAT followed by the latitude value in degree-minute-second. 
For both cases, the given position shall be the position of the lower left cell 
corner. 

  OCL:  
 

Constraint: gridPositionRangeConstraint 

  Natural 
language: 

The cell position should be within the grid, according to its width and height 

  OCL:  
 

Constraint: spatialRepresentationConstraint 

  Natural 
language: 

At least one of the attributes code, geographicalPosition, gridPosition or 
geometry shall be provided 

  OCL:  
 

Constraint: spatialRepresentationsConsistencyConstraint 

  Natural 
language: 

Where several spatial representations are provided (code, geographicalPosition, 
gridPosition and geometry), they shall be consistent 

  OCL:  
 

5.3.3.2. Data types 

5.3.3.2.1. GridPosition 

GridPosition 

  Name: Grid position 

  Definition: A grid cell position within a grid. 

  Stereotypes: «dataType» 
 

Attribute: x 

  Name: x-axis value 

  Value type: Integer 

  Definition: The position of the cell on the horizontal axis, starting from the left side, toward 
the right, from 0 to the grid width -1. 

  Multiplicity: 1 
 

Attribute: y 

  Name: y-axis value 

  Value type: Integer 

  Definition: The position of the cell on the vertical axis, starting from the bottom toward the 
top, from 0 to the grid height -1. 

  Multiplicity: 1 
 

5.3.3.2.2. StatisticalGridResolution 

StatisticalGridResolution 

  Name: Statistical grid resolution 

  Definition: A statistical unit resolution value. -- The resolution can be a distance or an angle. 



StatisticalGridResolution 

  Stereotypes: «union» 
 

Attribute: lengthResolution 

  Name: Length resolution 

  Value type: Length 

  Definition: A distance resolution. 

  Multiplicity: 1 
 

Attribute: angleResolution 

  Name: Angle resolution 

  Value type: Angle 

  Definition: An angle resolution. 

  Multiplicity: 1 
 

5.3.3.3. Imported types (informative) 

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

5.3.3.3.1. Angle 

Angle 

  Package: Units of Measure 

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

5.3.3.3.2. CharacterString 

CharacterString 

  Package: Text 

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

5.3.3.3.3. DirectPosition 

DirectPosition 

  Package: Coordinate geometry 

  Reference: Geographic information -- Spatial schema [ISO 19107:2003] 
 

5.3.3.3.4. GM_Polygon 

GM_Polygon 

  Package: Coordinate geometry 

  Reference: Geographic information -- Spatial schema [ISO 19107:2003] 
 

5.3.3.3.5. Identifier 

Identifier 

  Package: Base Types 

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

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

  Description: NOTE1 External object identifiers are distinct from thematic object identifiers. 
 
NOTE 2 The voidable version identifier attribute is not part of the unique identifier 
of a spatial object and may be used to distinguish two versions of the same 
spatial object. 
 
NOTE 3 The unique identifier will not change during the life-time of a spatial 
object. 

 



5.3.3.3.6. Integer 

Integer 

  Package: Numerics 

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

5.3.3.3.7. Length 

Length 

  Package: Units of Measure 

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

StatisticalUnit 

StatisticalUnit (abstract) 

  Package: Statistical Units Base 
  Reference: INSPIRE Data specification on Statistical Units [DS-D2.8.III.1] 
  Definition: Unit for dissemination or use of statistical information. 
  Description: SOURCE [INSPIRE Directive:2007]. 

 
EXAMPLE grid cell, point, line, polygon. 
 
NOTE Spatial features of any INSPIRE application schema can be considered 
as a statistical unit, because all can be used as spatial reference. This class is 
provided to represent features that are used only to disseminate statistical 
information and that are not included in another INSPIRE application schema. 

 

 
 
 

5.3.4 Vector package Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema Statistical Units Vector 

Version number 3.0 

Types defined in the feature catalogue 

Type Package Stereotypes 

AreaStatisticalUnit Statistical Units Vector «featureType» 

Evolution Statistical Units Vector «voidable,featureType» 

EvolutionTypeValue Statistical Units Vector «codelist» 

GeometryDescriptor Statistical Units Vector «dataType» 

GeometryTypeValue Statistical Units Vector «codelist» 

StatisticalTessellation Statistical Units Vector «featureType» 

VectorStatisticalUnit Statistical Units Vector «featureType» 

VectorStatisticalUnitGeometry Statistical Units Vector «dataType» 

5.3.4.1. Spatial object types 

5.3.4.1.1. AreaStatisticalUnit 

AreaStatisticalUnit 

  Name: Area statistical unit 

  Subtype of: VectorStatisticalUnit 

  Definition: Vector statistical unit with a surfacic reference geometry. 

  Description: Such object can be composed of other area statistical unit. 
 
EXAMPLE A country area, an administrative unit, a NUTS region. 

  Stereotypes: «featureType» 
 



AreaStatisticalUnit 

Attribute: areaValue 

  Name: Area value 

  Value type: Area 

  Definition: The area of the reference geometry. 

  Multiplicity: 1 
 

Attribute: landAreaValue 

  Name: Land area value 

  Value type: Area 

  Definition: The area of the above-water part. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: livableAreaValue 

  Name: Livable area value 

  Value type: Area 

  Definition: The area of the livable part. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Association role: lowers 

  Value type: AreaStatisticalUnit 

  Definition: The area statistical units of the next lower level. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: successors 

  Value type: AreaStatisticalUnit 

  Definition: Successors of the area statistical unit. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: administrativeUnit 

  Value type: AdministrativeUnit 

  Definition: Administrative units used to buid the area statistical unit. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: uppers 

  Value type: AreaStatisticalUnit 

  Definition: The area statistical units of the next upper level. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: predecessors 

  Value type: AreaStatisticalUnit 

  Definition: Predecessors of the area statistical unit. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: tesselation 

  Value type: StatisticalTessellation 

  Definition: The tesselation composed of units. 



AreaStatisticalUnit 

  Multiplicity: 0..1 

  Stereotypes: «voidable» 
 

5.3.4.1.2. Evolution 

Evolution 

  Name: Evolution 

  Definition: Representation of vector statistical unit evolution. 

  Stereotypes: «voidable,featureType» 
 

Attribute: date 

  Name: Date 

  Value type: DateTime 

  Definition: The date when the change occured. 

  Multiplicity: 1 
 

Attribute: evolutionType 

  Name: Evolution type 

  Value type: EvolutionTypeValue 

  Definition: The type of evolution. 

  Multiplicity: 1 
 

Attribute: areaVariation 

  Name: Area variation 

  Value type: Area 

  Definition: The area variation during the evolution. This attribute has to be populated only if 
the type is "change". 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: populationVariation 

  Name: Population variation 

  Value type: Integer 

  Definition: The population variation during the evolution. This attribute has to be populated 
only if the type is "change". 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Association role: finalUnitVersions 

  Value type: VectorStatisticalUnit 

  Definition: All the final unit versions concerned by the evolution. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: units 

  Value type: VectorStatisticalUnit 

  Definition: All the units concerned by the evolution. 

  Multiplicity: 1..* 

  Stereotypes: «voidable» 
 

Association role: initialUnitVersions 

  Value type: VectorStatisticalUnit 

  Definition: All the initial unit versions concerned by the evolution. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 



Evolution 

Constraint: AggregationConstraint 

  Natural 
language: 

An evolution with a typeValue "aggregation" shall have at least two initial unit 
versions (the units to be aggregated) and a single final one (the resulting 
aggregation). 

  OCL:  
 

Constraint: ChangeConstraint 

  Natural 
language: 

An evolution with a typeValue "change" shall have one initial unit version and 
one final one. 

  OCL:  
 

Constraint: ConsistencyConstraint 

  Natural 
language: 

Evolution representations shall be consistent with the versions of the concerned 
objects. 

  OCL:  
 

Constraint: CreationConstraint 

  Natural 
language: 

An evolution with a typeValue "creation" shall not have any initial unit versions 
and only one final one. 

  OCL:  
 

Constraint: DeletionConstraint 

  Natural 
language: 

An evolution with a typeValue "deletion" shall have one initial unit version and no 
final one. 

  OCL:  
 

Constraint: SplittingConstraint 

  Natural 
language: 

An evolution with a typeValue "splitting" shall have a single initial unit version 
(the unit to split), and at least two final ones (the units resulting from the splitting). 

  OCL:  
 

5.3.4.1.3. StatisticalTessellation 

StatisticalTessellation 

  Name: Statistical tesselation 

  Definition: A tesselation composed of area statistical units. 

  Description: EXAMPLE A NUTS regions coverage. 

  Stereotypes: «featureType» 
 

Attribute: inspireId 

  Name: INSPIRE identifier 

  Value type: Identifier 

  Definition: External object identifier of the spatial object. 

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

  Multiplicity: 1 
 

Association role: units 

  Value type: AreaStatisticalUnit 

  Definition: The units composing a tesselation. 

  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: lower 



StatisticalTessellation 

  Value type: StatisticalTessellation 

  Definition: The immediately lower statistical tessellation. 

  Multiplicity: 0..1 

  Stereotypes: «voidable» 
 

Association role: upper 

  Value type: StatisticalTessellation 

  Definition: The immediately upper statistical tessellation. 

  Multiplicity: 0..1 

  Stereotypes: «voidable» 
 

5.3.4.1.4. VectorStatisticalUnit 

VectorStatisticalUnit 

  Name: Vector statistical unit 

  Subtype of: StatisticalUnit 

  Definition: Statistical unit represented as a vector geometry (point, line or surface). 

  Stereotypes: «featureType» 
 

Attribute: inspireId 

  Name: INSPIRE identifier 

  Value type: Identifier 

  Definition: External object identifier of the spatial object. 

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

  Multiplicity: 1 
 

Attribute: thematicId 

  Name: Thematic identifier 

  Value type: ThematicIdentifier 

  Definition: Descriptive unique object identifier applied to spatial objects in a defined 
information theme. 

  Description: Some statistical units may be assigned multiple thematic identifiers. 
 
EXAMPLE: NUTS codes are thematic identifiers. 

  Multiplicity: 0..* 
 

Attribute: country 

  Name: Country 

  Value type: CountryCode 

  Definition: The code of the country the object belongs to. 

  Multiplicity: 1 
 

Attribute: geographicalName 

  Name: Geographical name 

  Value type: GeographicalName 

  Definition: Possible geographical names of the object. 

  Multiplicity: 0..* 
 

Attribute: beginLifespanVersion 

  Name: Begin lifespan version 

  Value type: DateTime 

  Definition: Date and time at which this version of the spatial object was inserted or changed 



VectorStatisticalUnit 

in the spatial data set. 

  Multiplicity: 1 

  Stereotypes: «voidable,lifeCycleInfo» 
 

Attribute: endLifespanVersion 

  Name: End lifespan version 

  Value type: DateTime 

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

  Multiplicity: 0..1 

  Stereotypes: «voidable,lifeCycleInfo» 
 

Attribute: validityPeriod 

  Name: Validity period 

  Value type: TM_Period 

  Definition: The period when the statistical unit is supposed to be preferably used and not. 

  Multiplicity: 0..1 
 

Attribute: referencePeriod 

  Name: Reference period 

  Value type: TM_Period 

  Definition: The period when the data is supposed to give a picture of the territorial division in 
statistical units. 

  Multiplicity: 1 
 

Association role: evolutions 

  Value type: Evolution 

  Definition: All the evolutions the statistical unit has encountered. 
  Multiplicity: 0..* 

  Stereotypes: «voidable» 
 

Association role: statisticalMeasure 

  Value type: AggregatedEnergy 

  Multiplicity: 0..* 
 

Association role: geometry 

  Name: Geometries  
  Value type: VectorStatisticalUnitGeometry 

  Definition: Geometrical representations of the vector statistical unit. 

  Multiplicity: 1..* 
 

Constraint: AreaStatisticalUnitsConstraint 

  Natural 
language: 

Vector statistical units with a reference geometry instance of GM_MultiSurface 
must be instances of the specialised class AreaStatisticalUnit. 

  OCL:  
 

5.3.4.2. Data types 

5.3.4.2.1. GeometryDescriptor 

GeometryDescriptor 

  Name: Geometry descriptor 

  Definition: A descriptor for vector statistical unit geometry. 

  Stereotypes: «dataType» 
 

Attribute: geometryType 



GeometryDescriptor 

  Name: Geometry type 

  Value type: GeometryTypeValue 

  Definition: The geometry type. 

  Multiplicity: 1 
 

Attribute: mostDetailedScale 

  Name: Most detailed scale 

  Value type: Integer 

  Definition: The most detailed scale the generalised geometry is supposed to be suitable for 
(expressed as the inverse of an indicative scale). 

  Multiplicity: 0..1 
 

Attribute: leastDetailedScale 

  Name: Least detailed scale 

  Value type: Integer 

  Definition: The least detailed scale the generalised geometry is supposed to be suitable for 
(expressed as the inverse of an indicative scale). 

  Multiplicity: 0..1 
 

Constraint: GeneralisedGeometryConstraint 

  Natural 
language: 

The mostDetailedScale and leastDetailedScale fields shall be provided only for 
geometry descriptors with a type generalisedGeometry 

  OCL:  
 

Constraint: ScaleRelationConstraint 

  Natural 
language: 

If provided, mostDetailedScale shall be smaller than leastDetailedScale  

  OCL:  
 

5.3.4.2.2. VectorStatisticalUnitGeometry 

VectorStatisticalUnitGeometry 

  Name: Vector statistical unit geometry 

  Definition: A geometrical representation for vector statistical units. 

  Description: Vector statistical units can have several representations depending on the 
context they are used for. It is adviced to produce at least one reference 
geometry. 
 
EXAMPLE1: A vector statistical units may be represented both by an area and a 
point geometry. Such point can be the center of gravity or a label location. 
 
EXAMPLE2: For mapping, different generalised representations of vector 
statistical units are required. These geometries depend on the visualisation 
scale. 

  Stereotypes: «dataType» 
 

Attribute: geometry 

  Name: Geometry 

  Value type: GM_Object 

  Definition: The geometry. 

  Multiplicity: 1 
 

Attribute: geometryDescriptor 

  Name: Geometry descriptor 

  Value type: GeometryDescriptor 

  Definition: The statistical unit geometry descriptor. 



VectorStatisticalUnitGeometry 

  Multiplicity: 1 
 

5.3.4.3. Code lists 

5.3.4.3.1. EvolutionTypeValue 

EvolutionTypeValue 

  Name: Evolution type value 

  Definition: The code values for evolution types. 

  Extensibility: any 

  Identifier: http://inspire.ec.europa.eu/codelist/EvolutionTypeValue 

  Values: The allowed values for this code list comprise any values defined by data providers. 
Annex C includes recommended values that may be used by data providers.  

 

5.3.4.3.2. GeometryTypeValue 

GeometryTypeValue 

  Name: Geometry type value 

  Definition: The code values for the geometry types. 

  Extensibility: open 

  Identifier: http://inspire.ec.europa.eu/codelist/GeometryTypeValue 

  Values: The allowed values for this code list comprise the values specified in Annex C and 
additional values at any level defined by data providers.  

 

5.3.4.4. Imported types (informative) 

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

references. 

5.3.4.4.1. AdministrativeUnit 

AdministrativeUnit 

  Package: AdministrativeUnits 

  Reference: INSPIRE Data specification on Administrative Units [DS-D2.8.I.4] 

  Definition: Unit of administration where a Member State has and/or exercises jurisdictional 
rights, for local, regional and national governance. 

 

5.3.4.4.2. AggregatedEnergy 

AggregatedEnergy (abstract) 

  Package: Energy Statistics 

  Reference: INSPIRE Data specification on Energy Resources [DS-D2.8.III.20] 

  Definition: Abstract class intended to aggregate values on energy statistics (energy 
products, consumption, supply, etc...) and energy resources (fossil fuels, 
renewables and waste). 

 

5.3.4.4.3. Area 

Area 

  Package: Units of Measure 

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

5.3.4.4.4. CountryCode 

CountryCode 

  Package: Base Types 2 

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

5.3.4.4.5. DateTime 

DateTime 



DateTime 

  Package: Date and Time 

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

5.3.4.4.6. GM_Object 

GM_Object (abstract) 

  Package: Geometry root 

  Reference: Geographic information -- Spatial schema [ISO 19107:2003] 
 

5.3.4.4.7. GeographicalName 

GeographicalName 

  Package: Geographical Names 

  Reference: INSPIRE Data specification on Geographical Names [DS-D2.8.I.3] 

  Definition: Proper noun applied to a real world entity. 
 

5.3.4.4.8. Identifier 

Identifier 

  Package: Base Types 

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

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

  Description: NOTE1 External object identifiers are distinct from thematic object identifiers. 
 
NOTE 2 The voidable version identifier attribute is not part of the unique identifier 
of a spatial object and may be used to distinguish two versions of the same 
spatial object. 
 
NOTE 3 The unique identifier will not change during the life-time of a spatial 
object. 

 

5.3.4.4.9. Integer 

Integer 

  Package: Numerics 

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

5.3.4.4.10. StatisticalUnit 

StatisticalUnit (abstract) 

  Package: Statistical Units Base 
  Reference: INSPIRE Data specification on Statistical Units [DS-D2.8.III.1] 

  Definition: Unit for dissemination or use of statistical information. 

  Description: SOURCE [INSPIRE Directive:2007]. 
 
EXAMPLE grid cell, point, line, polygon. 
 
NOTE Spatial features of any INSPIRE application schema can be considered 
as a statistical unit, because all can be used as spatial reference. This class is 
provided to represent features that are used only to disseminate statistical 
information and that are not included in another INSPIRE application schema. 

 

5.3.4.4.11. TM_Period 

TM_Period 

  Package: Temporal Objects 

  Reference: Geographic information -- Temporal schema [ISO 19108:2002/Cor 1:2006] 
 

5.3.4.4.12. ThematicIdentifier 

ThematicIdentifier 



ThematicIdentifier 

  Package: Base Types 2 

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

  Definition: Thematic identifier to uniquely identify the spatial object. 

  Description: Some spatial objects may be assigned multiple unique identifiers.  
These may have been established to meet data exchange requirements of 
different reporting obligations at International, European or national levels and/or 
internal data maintenance requirements. 
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