
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 Species Distribution are defined in the following application schema (see 
section 5.3): 
 

− SpeciesDistribution 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]. 
 
 

5.1.2 Additional recommended application schemas  
 
In addition to the application schema listed above, the following additional application schema has 
been defined for the theme Species Distribution (see section 5.4): 
 

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

Recommendation 1 Additional and/or use case-specific information related to the theme 
Species Distribution should be made available using the spatial object 
types and data types specified in the following application schema: 
SpeciesDistributionExtension. 

 
 These spatial object types and data types should comply with the 

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

 
 The enumerations and code lists used in attributes or association roles of 

spatial object types or data types should comply with the definitions and 
include the values defined in this section. 

 

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

5.2.1 Notation 
 

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



 
NOTE For an overview of the UML notation, see Annex D in [ISO 19103]. 
 
The use of a common conceptual schema language (i.e. UML) allows for an automated processing of 
application schemas and the encoding, querying and updating of data based on the application 
schema – 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 2 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 3 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 4 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 5 The http URIs and labels used for encoding code list values should be 
taken from the INSPIRE code list registry for INSPIRE-governed code lists 
and generated according to the relevant rules specified for externally 
governed code lists. 

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



5.2.4.5. 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 6 If life-cycle information is not maintained as part of the spatial data set, all 
spatial objects belonging to this data set should provide a void value with a 
reason of "unpopulated". 

 
 
 
 



5.3 Application schema SpeciesDistribution 

5.3.1 Description 

5.3.1.1. Narrative description 
Species are distributed in the ‘real world’ according to their ecological requirements and behaviour. 
There exists a multitude of approaches and methodologies both for collecting data on species 
observations and actually deriving the species distribution from these observations. The intention of 
this data specification is to create a generic application schema that can be broadly used to enable 
maximum data distribution between various data sources. Nevertheless, due to the heterogeneity of 
species distribution concepts i.e. different approaches, methodologies, definitions and terms and 
resulting data sources, it can be expected that not all species distribution datasets can be mapped 
against the proposed application schema. The application schema “SpeciesDistribution” as described 
here has been developed according the Rules for application schemas defined in ISO 19109, and can 
be considered as an instrument for generating pan-European representations of species distributions.  
 
The spatial object type SpeciesDistributionDataSet represents collections of instances of the 
species distribution units defined by the spatial object type SpeciesDistributionUnit..A 
SpeciesDistributionDataSet can have a domain extent, a life span for a version and name as 
voidable attributes. The SpeciesDistributionUnit shall be used in order to present species distribution 
data aggregated over grid cells or areas of any other analytical unit with geometry (like e.g. 
administrative areas) and over periods of time where occurences have been recorded. The species 
distribution units carry information on the identity of a species occurring and information about life 
cycle of the data object. Furthermore, the data type DistributionInfoType provides information about 
the occurrence category or population size, the residency status and information on the sensitiveness 
i.e. whether the combination of location and species in a specific case is sensitive for nature protection 
purposes. 
 
In order to reduce underlying interoperability problems related to the naming and classifications of 
species, the spatial object type SpeciesDistributionUnit has been designed to use a persistent 
reference to a well-defined species name via an ID coming from major, widely recognised reference 
lists (currently Eu-Nomen, EUNIS and Natura2000) and provide a mapping from a local species name 
to a reference species name. 
 
Finally, it should also be noted that although links exist between the “Species Distribution” application 
schema and the Annex I Protected Sites theme, the Annex III themes Habitats and Biotopes, and the 
Bio-geographical Regions, no explicit associations are necessary from “Species Distribution” 
application schema to spatial objects in these themes.  
 



5.3.1.2. UML Overview 

«applicationSchema»

Base Types

+ Identifier

+ SpatialDataSet

+ VoidReasonValue

+ ConditionOfFacilityValue

+ VerticalPositionValue

(from Base Types)

«applicationSchema»

SpeciesDistribution

+ Article17CountingUnitValue

+ CountingMethodValue

+ CountingUnitValue

+ DistributionInfoType

+ EunisCodeValue

+ EuNomenCodeValue

+ GeneralCountingUnitValue

+ LocalSpeciesNameCodeValue

+ NatureDirectivesCodeValue

+ OccurrenceCategoryValue

+ PopulationSizeType

+ PopulationTypeValue

+ QualifierValue

+ RangeType

+ ReferenceSpeciesCodeValue

+ ReferenceSpeciesSchemeValue

+ ResidencyStatusValue

+ SpeciesDistributionDataSet

+ SpeciesDistributionUnit

+ SpeciesNameType

«applicationSchema»

Base Types 2

+ ApplicationSchemaValue

+ CountryCode

+ DocumentCitation

+ DocumentCitationWithStatus

+ DocumentStatusValue

+ LegislationCitation

+ LegislationLevelValue

+ OfficialJournalInformation

+ ThematicIdentifier

+ ThemeValue

+ Drafts - for x-TWG discussion

(from Base Types)

  

Figure 4 – UML package diagram: Overview of the SpeciesDistribution application schema 
package dependencies 

An overview of the SpeciesDistribution application schema and referenced packages is depicted in 
Figure 4. The diagram shows the relations between the Species Distribution package and packages 
defined in the INSPIRE General Conceptual Model (GCM): Base Types and Base Types 2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 class Species Distribution ov erv iew

ISO 19136 GML

GCM - Document Reference

«dataType»

PopulationSizeType

+ countingMethod:  CountingMethodValue

+ countingUnit:  CountingUnitValue

+ populationSize:  RangeType

«featureType»

SpeciesDistributionUnit

+ geometry:  GM_Object [0..1]

+ inspireId:  Identifier [0..1]

+ speciesName:  SpeciesNameType

«voidable, l ifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

«voidable»

+ distributionInfo:  DistributionInfoType [0..*]

constraints

{noGeometry}

«featureType»

SpeciesDistributionDataSet

+ inspireId:  Identifier [0..1]

«voidable»

+ beginLifespanVersion:  DateTime

+ domainExtent:  GM_MultiSurface

+ endLifespanVersion:  DateTime [0..1]

+ name:  CharacterString

«dataType»

DistributionInfoType

+ occurrenceCategory:  OccurrenceCategoryValue

«voidable»

+ collectedFrom:  Date

+ collectedTo:  Date

+ populationSize:  PopulationSizeType [0..1]

+ populationType:  PopulationTypeValue [0..1]

+ residencyStatus:  ResidencyStatusValue [0..1]

+ sensitiveInfo:  Boolean [0..1]

«dataType»

RangeType

+ lowerBound:  Integer [0..1]

+ upperBound:  Integer [0..1]

AbstractGML

«FeatureType»

feature::AbstractFeature

+ boundedBy:  GM_Envelope [0..1]

«dataType»

SpeciesNameType

+ referenceSpeciesId:  ReferenceSpeciesCodeValue

+ referenceSpeciesScheme:  ReferenceSpeciesSchemeValue

«voidable»

+ localSpeciesId:  LocalSpeciesNameCodeValue [0..1]

+ localSpeciesName:  CharacterString [0..1]

+ localSpeciesScheme:  CharacterString [0..1]

+ qualifier:  Qual ifierValue [0..1]

+ referenceSpeciesName:  CharacterString

Base Types 2::DocumentCitation

+ name:  CharacterString

«voidable»

+ date:  CI_Date

+ link:  URL [1..*]

+ shortName:  CharacterString [0..1]

+ specificReference:  CharacterString [0..*]

+member 1..*

+spatialObject

«voidable»

0..1

+documentBasis

«voidable»

0..*

     

Figure 5 – UML class diagram: Overview of the SpeciesDistribution application schema 

The main spatial object type for the Species Distribution theme is the SpeciesDistributionUnit. 
Information on occurrences of species is aggregated within this spatial object type. The 
SpeciesDistributionDataSet spatial object specifies a dataset containing SpeciesDistributionUnits. 
 
NOTE The SpeciesDistributionDataSet is a predefined data set which contains specific metadata 
about the extent (more detailed extent information than the discovery level metadata element on 
extent), name and documentation details e.g. for which legal purpose the data set has been 
generated.  
 

Several code lists are being referenced, an overview of them is seen in Figure 6 

 



 class Species Distribution ov erv iew

«codeList»

PopulationTypeValue

tags

asDictionary = true

extensibi lity = none

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

OccurrenceCategoryValue

tags

asDictionary = true

extensibi lity = any

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

Article17CountingUnitValue

tags

asDictionary = true

extensibility = none

vocabulary = http://inspire.ec.europa.eu/codeList/Article17...

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

CountingMethodValue

tags

asDictionary = true

extensibi lity = none

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

CountingUnitValue

tags

asDictionary = true

extensibili ty = any

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

GeneralCountingUnitValue

tags

asDictionary = true

extensibility = any

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

ReferenceSpeciesSchemeValue

tags

asDictionary = true

extensibility = none

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

ResidencyStatusValue

tags

asDictionary = true

extensibility = any

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

ReferenceSpeciesCodeValue

tags

asDictionary = true

extensibi lity = any

vocabulary = 

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

EuNomenCodeValue

tags

asDictionary = true

extensibility = none

extensibility = none

vocabulary = http://www.eu-nomen.eu/portal/

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

EunisSpeciesCodeValue

tags

asDictionary = true

extensibility = none

vocabulary = http://eunis.eea.europa.eu/

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

NatureDirectivesCodeValue

tags

asDictionary = true

extensibi lity = none

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

LocalSpeciesNameCodeValue

tags

asDictionary = true

extensibility = any

vocabulary = 

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

QualifierValue

tags

asDictionary = true

extensibili ty = none

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

xsdEncodingRule = iso19136_2007_INSPIRE_Exte...

{complete

 
Figure 6 – Code lists in SpeciesDistribution application schema. 

As species distribution data is often used for reporting according to legal (or other) obligations, a 
possibility to include a link to legal documents or other documentation is provided via the association 



documentBasis from the SpeciesDistributionDataSet to the spatial object DocumentCitation 
defined in the “Base Type 2” application schema (Generic Conceptual Model). This spatial object type 
can provide information on document details. 
 
The INSPIRE Directive defines Species Distribution as ”distribution of occurrence”, not ‘raw’ field 
observation data. Therefore it is important to emphasize that information on the location of individual 
observations is not the main focus of this specification. However, in the use cases for local authorities 
or for scientific use, access to the primary data sources is purposive. As information on Species 
Distribution is most likely aggregated using grids or polygons, even polygons from other themes (e.g. 
administrative, statistical, bio-geographical or other analytical units), there is a possibility to link to an 
abstract feature (AbstractFeature) via the association spatialObject. This feature can represent any 
kind of spatial object (see details in Section 5.3.1.5.).  
 
NOTE 1 The Grid_ETRS89-LAEA is hierarchical, with resolutions of 1m, 10m, 100m, 1 000m, 10 
000m and 100 000m. The grid orientation is south-north, west-east. 
 
NOTE 2 This requirement does not restrict distribution of datasets based on grids defined in other 
reference systems.   
 
Each SpeciesDistributionUnit has a complex attribute speciesName which contains 2 mandatory 
attributes referenceSpeciesId and referenceSpeciesScheme that provide information on respectively 
the classification value and the classification scheme that is applicable to the instance according the 
proposed scheme. The value for referring to the species concerned shall be a unique ID. The name 
can be added as a voidable attribute. Many different classification systems exist at different levels; the 
current application schema includes the classification scheme and species IDs of 3 well-known and 
recognised European Classification systems.  
 
The three well-known and recognised European Classification systems are EU-Nomen, EUNIS and 
Natura2000. In these sources harmonized species GUIDs and names are maintained by institutions 
with an assignment outside INSPIRE and the species names are to be retrieved through download 
services using GUIDs. 
 

• EU-NOMEN 
The EU-Nomen portal enables the correct use of species names and their classification, to more 
accurately manage information on animals and plants. This is the first all-taxa inventory for 
European species. (Source: EU-Nomen website). 
The portal is one of the outcomes of the PESI (Pan-European Species Directories 
Infrastructure) project. The objective of this project was to integrate and secure taxonomically 
authoritative species name registers that underpin the management of biodiversity in Europe. 
PESI will integrate the three main all-taxon registers in Europe, namely the European Register 
of Marine Species, Fauna Europaea, and Euro+Med PlantBase in coordination with EU based 
nomenclatures and the network of EU based Global Species Databases. (Source: PESI 
website) 

 

• EUNIS 
EUNIS data are collected and maintained by the European Topic Centre on Biological Diversity 
for the European Environment Agency and the European Environmental Information 
Observation Network to be used for environmental reporting and for assistance to the 
NATURA2000 process (EU Birds and Habitats Directives) and coordinated to the related 
EMERALD Network of the Bern Convention. 
The Species part of EUNIS contains information about more than 275 000 taxa occuring in 
Europe. However, the amount of information collected on each species varies in accordance 
with the potential use of the data. (Source: EEA EUNIS website) 

 

• NATURA2000 
Natura 2000 is a European network of important ecological sites under the Birds Directive and 
Habitats Directive and has the aim of conserving biodiversity on land and at sea by protecting 
the most seriously threatened habitats and species across Europe. This legislation is called the 
Habitats Directive (adopted in 1992) and complements the Birds Directive adopted in 1979. 
Within the legislation special attention is paid to two groups of species. The first consists of 



fauna species listed in Annex II to the Habitats Directive. These include a number of marine 
mammals and certain fish. Secondly, various sea birds are also very important to the Natura 
2000 network. These are protected under the Birds Directive, and their prevalence, population 
size and distribution are criteria for the nomination of Special Protection Areas (SPAs) that form 
part of Natura 2000. 

 
If, at a later stage, significant requirements emerge, changes to these classification schemes can be 
made, following the normal procedure for extending INSPIRE codelists and thus, cannot be done by 
Member States alone. 
 

Recommendation 7 EU-Nomen is the preferred reference list to be used. If a taxon is listed in 
EU-Nomen, this reference must be used as first choice. If it is not listed in 
EU-Nomen, the second choice is EUNIS, if not in EUNIS, Natura2000 can 
be used. 

 
NOTE EUNIS and Natura2000 taxa are to a large extent included in EU-Nomen. The aim of EU-
Nomen is to cover all European taxa. 
 
In addition SpeciesNameType has additional attributes. One is localSpeciesId which is a URL to a 
scientific name (and author) used in national nomenclature and with an indication of the 
localSpeciesScheme, which defines the local taxonomic concept. The name string can be added as a 
voidable attribute. Additionally the voidable qualifierValue within the SpeciesNameType can be used 
to define the relationship between the local taxonomic concept and the concept defined by the 
referenceSpeciesScheme.  
 

Recommendation 8 If localSpeciesScheme is identical to the referenceSpeciesScheme, 
localSpeciesId, localSpeciesScheme, localSpeciesName and qualifierValue 
can be unpopulated.  

 
The spatial object type SpeciesDistributionUnit, is attributed with a voidable attribute distributionInfo 
which allows the description of more details on the distribution information belonging to a single 
distribution unit. The DistributionInfoType data type contains several attributes which are of 
importance for user interpretation of a SpeciesDistributionUnit object. It is a data type with a 
multiplicity of [0..*]. For example for the group of “Birds” there can be distributionInfo for the resident 
population but at the same time distributionInfo can be reported for the staging (naturallyImpermanent) 
population. The distributionInfo attribute should be used very carefully as it also implicitly contains 
information on the presence or absence of a species, as detailed in the requirements below.  
 
 
 

IR Requirement 
Annex IV, Section 18.5 

Theme-specific Requirements 
 

(1) For SpeciesDistributionUnit spatial objects, 
 
 (a) if a species has not been actively searched for, the distributionInfo attribute shall be void 

with reason “unknown”, 
 
 (b) and if a species has been actively searched for, but has not been found, the value of the 

attribute occurenceCategory of DistributionInfoType shall be “absent”. 
 

 
Figure below depicts the three different scenarios. 
 



  

Figure 7 – Example of presence/absence in 1x1 km grid cells aggregated from observations. 

 
The DistributionInfo dataType includes the following attributes: 
 

• OccurrenceCategory refers to a code list (OccurrenceCategoryValue) of presence categories 
or abundance classes 

• populationSize has a data type (PopulationSizeType) consisting of countingMethod, 
countingUnit and populationSize. It can be used as additional information to the occurrence 
category.  

o countingMethod: The code list CountingMethodValue defines parameters with 
quality categories of population size countings or estimates.  

o countingUnit: The code list CountingUnitValues can represent either an 
Article17CountingUnitValue code list or a GeneralCountingUnitValue code list. 
These code lists define values for what has been counted. 

o populationSize has data type RangeType, which is indicating the counted or 
estimated population sizes using upper and lower bounds. 

• residencyStatus: Category of the residency status of the occurrences They deal with information 
about nativeness and permancy of the occurrences. The values are defined by the 
ResidencyStatusValue codelist.  

• sensitiveInfo: Boolean value that indicates whether the location of a specific species is 
sensitive. This can be used to filter out or generalize sensitive data. 

• populationType: The code list PopulationTypeValue defines population permanency according 
to categories defined by the EEA. In the official document a recommendation is being made 
that for plants and non-migratory species the attribute value ‘permanent’ should be chosen. 

• collectedFrom: A date indicating when collection of observation data has been initiated in a 
specific unit. 

• collectedTo: A date indicating when collection of observation data has ended in a specific unit. 
 
 
The Feature Catalogue for SpeciesDistribution provides a complete list of the features, their attributes 
and code lists. 
 

5.3.1.3. Consistency between spatial data sets 
There are no other consistency rules than those defined within the application schema. No 
consistency rules between Species Distribution and other spatial datasets have been identified. 
 

5.3.1.4. Identifier management 
No spatial object has a mandatory identifier attribute specified. SpeciesDistributionUnit and 
SpeciesDistributionDataSet have an identifier with multiplicity 0..1. If the identifier is provided it shall 



consist of two parts: the namespace and a local id (see also the Generic Conceptual Model [DS-
D2.5]).  
 

5.3.1.5. Modelling of object references 
Since each distribution unit may be spatially represented by another spatial object, e.g., an 
administrative unit or a protected site, there is a possibility to link to other spatial objects via an 
external object reference. This link can be encoded either as inline features or as object references 
(Xlinks). The external object references is made from the spatial object SpeciesDistributionUnit to 
the AbstractFeature from ISO 19136 (GML). This feature can represent any kind of spatial object. 
 
NOTE External references to other spatial objects are complicated to maintain and to ensure are up to 
date. Furthermore, there is a challenge in the resolving of the object references when downloading 
spatial objects. 
 

Recommendation 1 It is recommended to derive the geometry from another spatial object and 
represent it using the geometry attribute of SpeciesDistributionUnit. 

 
NOTE This means that the geometry attribute contains a “copy” of the geometry from another spatial 
object and, thus, would also have to be maintained. 
 
Another object reference is for the document basis (documentBasis). This is used to document either 
a legal act or any kind of documentation of the reason for creating a data set. This link can be 
encoded either inline as object references (Xlinks). 
 



5.3.2 Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema SpeciesDistribution 

Version number 3.0 

Types defined in the feature catalogue 

Type Package Stereotypes 

Article17CountingUnitValue SpeciesDistribution «codelist» 

CountingMethodValue SpeciesDistribution «codelist» 

CountingUnitValue SpeciesDistribution «codelist» 

DistributionInfoType SpeciesDistribution «dataType» 

EuNomenCodeValue SpeciesDistribution «codelist» 

EunisSpeciesCodeValue SpeciesDistribution «codelist» 

GeneralCountingUnitValue SpeciesDistribution «codelist» 

LocalSpeciesNameCodeValue SpeciesDistribution «codelist» 

NatureDirectivesCodeValue SpeciesDistribution «codelist» 

OccurrenceCategoryValue SpeciesDistribution «codelist» 

PopulationSizeType SpeciesDistribution «dataType» 

PopulationTypeValue SpeciesDistribution «codelist» 

QualifierValue SpeciesDistribution «codelist» 

RangeType SpeciesDistribution «dataType» 

ReferenceSpeciesCodeValue SpeciesDistribution «codelist» 

ReferenceSpeciesSchemeValue SpeciesDistribution «codelist» 

ResidencyStatusValue SpeciesDistribution «codelist» 

SpeciesDistributionDataSet SpeciesDistribution «featureType» 

SpeciesDistributionUnit SpeciesDistribution «featureType» 

SpeciesNameType SpeciesDistribution «dataType» 

5.3.2.1. Spatial object types 

5.3.2.1.1. SpeciesDistributionDataSet 

SpeciesDistributionDataSet 

  Name: species distribution data set 
  Definition: This data set is a collection of individual spatial objects (units) in a distribution of 

species. 
  Description: Collection of individual spatial objects of allowed geometry where a species occurs. 
  Stereotypes: «featureType» 

 

Attribute: inspireId 

  Name: inspire id 
  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: 0..1 
 

Attribute: name 

  Name: name 
  Value type: CharacterString 



SpeciesDistributionDataSet 

  Definition: Name of a specific data set provided for Species Distribution. 
  Description: A short descriptive identification name for a specific dataset provided by an 

institution. 
EXAMPLE 1 Redlisted_species_Norway 
EXAMPLE 2 Invasive_alien_species_ Ireland 
EXAMPLE 3 Articles17_report_Germany 

  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: domainExtent 

  Name: domain extent 
  Value type: GM_MultiSurface 
  Definition: The geographic extent of the domain of the feature collection. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

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 in 

the spatial data set. 
  Description: NOTE This date is recorded to enable the generation of change only update files. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: endLifespanVersion 

  Name: begin 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. 
  Description: NOTE This date is recorded to enable the generation of change only update files. 
  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

Association role: member 

  Name: member  
  Value type: SpeciesDistributionUnit 
  Definition: Individual spatial objects in a collection of spatial objects. 
  Description: Individual spatial objects of allowed geometry where a species occurs. 
  Multiplicity: 1..* 

 

Association role: documentBasis 

  Name: documentBasis  
  Value type: DocumentCitation 
  Definition: Reference to or citation of a document describing a campaign or a legal act which is 

the basis for the data set. 
  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

5.3.2.1.2. SpeciesDistributionUnit 

SpeciesDistributionUnit 

  Name: species distribution unit 
  Definition: Occurrence of animal and plant species aggregated by grid, region, administrative 

unit or other analytical unit. 



SpeciesDistributionUnit 

  Description: Pan-European, national or local mapping initiatives, resulting in spatial data for 
species in terrestrial and marine environments, e.g. for birds, insects, mammals, 
amphibians, reptiles, fish or vascular plants. 
 
NOTE 1 Only species are mentioned in the INSPIRE definition. But earlier INSPIRE 
documents (INPIRE IMS, 2003) mentions both species or species grouped e.g. to 
families. So we interprete species as taxa, which means taxonomic units at any 
systematic rank, like subspecies, species, genus, family etc. 

  Stereotypes: «featureType» 
 

Attribute: inspireId 

  Name: inspire id 
  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: 0..1 
 

Attribute: geometry 

  Name: geometry 
  Value type: GM_Object 
  Definition: The geometry of each unit in a collection. 
  Description: The geometry (e.g. line or polygon) of each individual spatial objects in the collection 
  Multiplicity: 0..1 

 

Attribute: speciesName 

  Name: species name 
  Value type: SpeciesNameType 
  Definition: Identifier and scientific name, including the author, taken from an international 

reference list, optionally completed by a locally used name and its taxonomic concept 
relationship to the reference name. 

  Description: The authorized ReferenceSpeciesScheme provides reference species list which 
defines the ReferenceSpeciesName with its scientific name plus author and 
ReferenceSpeciesId. The LocalSpeciesName provides nomenclatural and 
taxonomical information about the locally used species name and the taxonomic 
concepts implied by the use of this name according to a given reference. If omitted 
the name and concept given by the referenceSpeciesId according to the 
referenceSpeciesScheme has been used locally. 

  Multiplicity: 1 
 

Attribute: distributionInfo 

  Name: distribution info 
  Value type: DistributionInfoType 
  Definition: The description of the subject of distribution (occurrences or population), the 

indication of the count of observations or population size of the particular species, 
species group or taxon rank and its distribution or isolation within the species 
distribution unit. 

  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

Attribute: beginLifespanVersion 

  Name: begin lifespan version 
  Value type: DateTime 



SpeciesDistributionUnit 

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

  Description: NOTE This date is recorded to enable the generation of change only update files. 
  Multiplicity: 1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Attribute: endLifespanVersion 

  Name: begin lifespan version 
  Value type: DateTime 
  Definition: Date and time at which this version of the spatial object was inserted or changed in 

the spatial data set. 
  Description: NOTE This date is recorded to enable the generation of change only update files. 
  Multiplicity: 0..1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Association role: spatialObject 

  Name: spatial object  
  Value type: AbstractFeature 
  Definition: A reference to a another spatial object defining the spatial extent of a distribution unit. 
  Description: EXAMPLE A specific administrative area. 
  Multiplicity: 0..1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Constraint: noGeometry 

  Natural 
language: 

If geometry has no value, a reference to a spatial object needs to be provided. 

  OCL: inv: self.geometry->isEmpty() implies self.spatialObject->notEmpty() 
 

5.3.2.2. Data types 

5.3.2.2.1. DistributionInfoType 

DistributionInfoType 

  Name: distribution info type 
  Definition: The description of the status of the subject of distribution within the species 

distribution unit, including the indication of the abundance by counting, estimation or 
calculation of the number of occurrences or population size of the particular species. 

  Stereotypes: «dataType» 
 

Attribute: occurrenceCategory 

  Name: occurrence category 
  Value type: OccurrenceCategoryValue 
  Definition: The species population density in the species distribution unit. 
  Description: A species abundance (population density) in classes (common, rare, very rare, 

present or absent) in an individual species distribution unit. 
  Multiplicity: 1 

 

Attribute: residencyStatus 

  Name: residency status 
  Value type: ResidencyStatusValue 
  Definition: Information on the status of residency of a species regarding nativeness versus 

introduction and permanency. 
  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 



DistributionInfoType 

Attribute: populationSize 

  Name: population size 
  Value type: PopulationSizeType 
  Definition: A range value indicating the counted, estimated or calculated occurrences or 

population sizes, using an upper and a lower limit. 
  Description: A range density (or abundance) value for species occurrence in the individual 

species distribution units either counted, estimated or calculated based on defined 
counting units, or using upper and lower bounds. 

  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

Attribute: sensitiveInfo 

  Name: sensitive info 
  Value type: Boolean 
  Definition: Boolean value that indicates whether the location of a specific species is sensitive. 
  Description: This can be used to filter out or generalize sensitive data. Generalized representation 

can be larger spatial objects e.g. grid cells. 
 
NOTE A species location e.g. breeding location, of vulnerable, endangered or 
protected species may by law be excluded from distribution or spatially generalised 
from detailed locations to lower resolutions in more extensive grid cells to avoid 
environmental crime. 

  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

Attribute: populationType 

  Name: population type 
  Value type: PopulationTypeValue 
  Definition: The permanency of populations, particularly with regard to migratory species within a 

given species distribution unit. 
  Description: Kind of species occurrence or population data that are collected. 

EXAMPLE Permanent, reproducing, concentration or wintering (for migratory 
species). 

  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

Attribute: collectedFrom 

  Name: collected from 
  Value type: Date 
  Definition: The date when the collecting of the original species occurrence data started. 
  Description: The starting date for the collection/registration of the primary species occurrence 

data. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: collectedTo 

  Name: collected to 
  Value type: Date 
  Definition: The date when the collecting of the original species occurrence data stopped. 
  Description: The last date for the collection/registration of the primary species occurrence data. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 



5.3.2.2.2. PopulationSizeType 

PopulationSizeType 

  Name: population size type 
  Definition: A range value indicating the counted, estimated or calculated occurrences or 

population sizes, which is defined by an upper and a lower limit. 
  Description: A range density (or abundance) value for species occurrence in the individual 

species distribution units either counted, estimated or calculated based on defined 
counting units, or using upper and lower bounds. 

  Stereotypes: «dataType» 
 

Attribute: countingMethod 

  Name: counting method 
  Value type: CountingMethodValue 
  Definition: Method of providing a number for the indication of the abundance of a species within 

a specific species distribution unit. 
  Description: To obtain a density or abundance estimate the data set provider can either count, 

estimate or calculate the population abundance. 
  Multiplicity: 1 

 

Attribute: countingUnit 

  Name: counting unit 
  Value type: CountingUnitValue 
  Definition: What has been counted, estimated or calculated when compiling information on the 

abundance of a species within the species distribution unit. 
  Description: This parameter defines which species population units that has collected or retrieved. 

EXAMPLE Colonies, individuals, juvenile, larvae, pairs, shoals, shoots, tufts. 
  Multiplicity: 1 

 

Attribute: populationSize 

  Name: population size 
  Value type: RangeType 
  Definition: A range value indicating the counted, estimated or calculated occurrences or 

population sizes using upper and lower bounds. 
  Description: A range density (or abundance) value for species occurrence in the individual 

species distribution units either counted, estimated or calculated based on defined 
counting units, or using upper and lower bounds. 

  Multiplicity: 1 
 

5.3.2.2.3. RangeType 

RangeType 

  Name: range type 
  Definition: Value indicating the upper and lower limits of the counting, estimation or calculation 

of occurrences. 
  Stereotypes: «dataType» 

 

Attribute: upperBound 

  Name: upper bound 
  Value type: Integer 
  Definition: The upper limit of the range. If the value of this attribute is null and lowerBound is 

populated, this implies that the value is between the lowerBound and infinity. 
  Multiplicity: 0..1 

 

Attribute: lowerBound 

  Name: lower bound 
  Value type: Integer 



RangeType 

  Definition: The lower limit of the range. If the value of this attribute is null and upperBound is 
populated, this implies that the value is between the upperBound and zero. 

  Multiplicity: 0..1 
 

5.3.2.2.4. SpeciesNameType 

SpeciesNameType 

  Name: species name type 
  Definition: Identifier and scientific name, including the author, taken from an international 

reference list, optionally completed by a locally used name and its taxonomic concept 
relationship to the reference name. 

  Description: The authorized ReferenceSpeciesScheme provides reference species list which 
defines the ReferenceSpeciesName with its scientific name plus author and 
ReferenceSpeciesId. The LocalSpeciesName provides nomenclatural and 
taxonomical information about the locally used species name and the taxonomic 
concepts implied by the use of this name according to a given reference. 

  Stereotypes: «dataType» 
 

Attribute: referenceSpeciesId 

  Name: reference species id 
  Value type: ReferenceSpeciesCodeValue 
  Definition: Identifier of one of the reference lists given by the referenceSpeciesScheme. 
  Description: In the referenceSpeciesScheme the species IDs are linked to scientific names and 

corresponding authors using GUIDs 
  Multiplicity: 1 

 

Attribute: referenceSpeciesScheme 

  Name: reference species scheme 
  Value type: ReferenceSpeciesSchemeValue 
  Definition: Reference list defining a nomenclatural and taxonomical standard to which all local 

names and taxonomic concepts shall be mapped. 
  Description: Code list of accepted PAN-European taxonomical reference lists defining the 

nomenclature and taxonomical concept of a given species name. This must not be 
regarded as the ultimate taxonomic truth: this will always change. It serves as a 
definition of a taxonomic concept described by systematic and synonym relations 
where other names and there inherent taxonomic concepts can be mapped to. The 
code list comprises of Eu-Nomen, EUNIS and Natura2000. In these sources 
harmonized species GUIDs and names are maintained by institutions with an 
assignment outside INSPIRE and the species names are to be retrieved through 
webservices using GUIDs. Only one of these list must be used for one taxon. The 
priority is as follows: 1) EU-Nomen, 2) EUNIS, 3) Natura2000. This implies: if a taxon 
is listed in EU-Nomen, this reference must be used as first choice. If it is not listed in 
EU-Nomen, the second choice is EUNIS, if not in EUNIS, Natura2000 can be used. 

  Multiplicity: 1 
 

Attribute: referenceSpeciesName 

  Name: reference species name 
  Value type: CharacterString 
  Definition: The scientific name, including the author, used in the authorized 

ReferenceSpeciesScheme. 
  Description: The authorized ReferenceSpeciesScheme (EU-Nomen, Unis and Nature Directives) 

provides reference species lists which defines the ReferenceSpeciesName with its 
scientific name plus author and ReferenceSpeciesId. 

  Multiplicity: 1 
  Stereotypes: «voidable» 

 



SpeciesNameType 

Attribute: localSpeciesId 

  Name: local species id 
  Value type: LocalSpeciesNameCodeValue 
  Definition: Identifier used in national nomenclature. 
  Description: The taxonID used in national nomenclature databases. 
  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

Attribute: localSpeciesScheme 

  Name: local species scheme 
  Value type: CharacterString 
  Definition: Name of local species classification scheme (bibliographic reference). 
  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

Attribute: localSpeciesName 

  Name: local species name 
  Value type: CharacterString 
  Definition: Scientific name, including the author, used in national nomenclature with its national 

taxonomic concept. 
  Description: The LocalSpeciesName provides nomenclatural and taxonomical information about 

the locally used species name and the taxonomic concepts implied by the use of this 
name according to a given reference. If omitted the name and concept given by the 
referenceSpeciesId according to the referenceSpeciesScheme has been used 
locally. 

  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

Attribute: qualifier 

  Name: qualifier 
  Value type: QualifierValue 
  Definition: Specifies the taxonomic concept relationship between local species identifier and the 

reference species identifier. 
  Description: Defines how the local species name conceptually is related to the 

referenceSpeciesID, either congruent, included in, includes, overlaps or excludes 
  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

5.3.2.3. Code lists 

5.3.2.3.1. Article17CountingUnitValue 

Article17CountingUnitValue 

  Name: article 17 counting unit value 
  Definition: The unit used in reporting for Article 17 Report. Expresses counted or estimated number for the 

abundance within a species distribution unit (e.g. occurrences or the population size). 
  Description: NOTE The values of the list are found here: 

http://bd.eionet.europa.eu/activities/Natura_2000/Folder_Reference_Portal/Population_units.pdf 
  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/Article17CountingUnitValue 
  Values: The allowed values for this code list comprise the values specified in 

"http://bd.eionet.europa.eu/activities/Natura_2000/Folder_Reference_Portal/Population_units.pdf" 
and additional values at any level defined by data providers.  

 



5.3.2.3.2. CountingMethodValue 

CountingMethodValue 

  Name: counting method value 
  Definition: Method for producing numbers indicating the abundance of a species within an 

aggregation unit. 
  Extensibility: none 
  Identifier: http://inspire.ec.europa.eu/codelist/CountingMethodValue 
  Values: The allowed values for this code list comprise only the values specified in Annex C . 

Annex C includes recommended values that may be used by data providers.  
 

5.3.2.3.3. CountingUnitValue 

CountingUnitValue 

  Name: counting unit value 
  Definition: The defined unit used to express a counted or estimated number indicating the 

abundance of a species in a SpeciesDistributionUnit. 
  Description: The counting units are defined by specific measures of species occurrence types, life 

stages, reproductive units or substrate counts. Subclasses for specific domains can 
be added by member states. 

  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/CountingUnitValue 
  Values: The allowed values for this code list comprise any values defined by data providers.  

 

5.3.2.3.4. EunisSpeciesCodeValue 

EunisSpeciesCodeValue 

  Name: eunis species code value 
  Definition: Reference lists containing Eunis species id's. 
  Extensibility: none 
  Identifier: http://eunis.eea.europa.eu/ 
  Values: The allowed values for this code list comprise only the values specified in the 

reference lists containing the EUNIS species identifiers, as specified in EUNIS 
Biodiversity database published on the web site of the European Environment 
Agency .  

 

5.3.2.3.5. EuNomenCodeValue 

EuNomenCodeValue 

  Name: eu-nomen code value 
  Definition: Reference lists containing EU-Nomen species id's. 
  Extensibility: none 
  Identifier: http://www.eu-nomen.eu/portal/ 
  Values: The allowed values for this code list comprise only the values specified in "Pan-

European Species directories Infrastructure available through the EU-Nomen portal" . 
 

5.3.2.3.6. GeneralCountingUnitValue 

GeneralCountingUnitValue 

  Name: general counting unit value 
  Definition: The unit used to express a counted or estimated number indicating the abundance 

within a SpeciesAggregationUnit (e.g. ccurrences or the population size). 
  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/GeneralCountingUnitValue 
  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.  
 

5.3.2.3.7. LocalSpeciesNameCodeValue 

LocalSpeciesNameCodeValue 

  Name: local name code value 



LocalSpeciesNameCodeValue 

  Definition: Species identifier taken from any local classification scheme. 
  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/LocalSpeciesNameCodeValue 
  Values: The allowed values for this code list comprise any values defined by data providers.  

 

5.3.2.3.8. NatureDirectivesCodeValue 

NatureDirectivesCodeValue 

  Name: nature directives code value 
  Definition: Reference lists containing nature directives species id's. 
  Description: In nature directives harmonized species names are given identifiers and the species 

names are to be connected by using these identifiers. 
  Extensibility: none 
  Identifier: http://inspire.ec.europa.eu/codelist/NatureDirectivesCodeValue 
  Values: The allowed values for this code list comprise only the values specified in "Reference 

Portal for Natura 2000 as defined in Commission Implementing Decision 
2011/484/EU" .  

 

5.3.2.3.9. OccurrenceCategoryValue 

OccurrenceCategoryValue 

  Name: occurrence category value 
  Definition: The species population density in the SpeciesDistributionUnit. 
  Description: A species population density in classes (common, rare, very rare or present) in an 

individual SpeciesDistributionUnit. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/OccurrenceCategoryValue 
  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. Annex C includes 
recommended values that may be used by data providers.  

 

5.3.2.3.10. PopulationTypeValue 

PopulationTypeValue 

  Name: population type value 
  Definition: The permanency of populations, particularly with regard to migratory species within a 

given species distribution unit. 
  Description: These values are used for Natura2000 (revised SDF). 
  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/PopulationTypeValue 
  Values: The allowed values for this code list comprise any values defined by data providers.  

 

5.3.2.3.11. QualifierValue 

QualifierValue 

  Name: qualifier value 
  Definition: This value defines the relation between the taxonomic concepts of a local species 

name and the reference species name given by reference species identifier or by a 
reference species scheme. 

  Extensibility: none 
  Identifier: http://inspire.ec.europa.eu/codelist/QualifierValue 
  Values: The allowed values for this code list comprise only the values specified in Annex C . 

Annex C includes recommended values that may be used by data providers.  
 

5.3.2.3.12. ReferenceSpeciesCodeValue 

ReferenceSpeciesCodeValue 

  Name: reference species code value 
  Definition: Reference lists containing species identifiers. 



ReferenceSpeciesCodeValue 

  Description: The authorized ReferenceSpeciesScheme provides reference species list which 
defines the ReferenceSpeciesName with its scientific name plus author and 
ReferenceSpeciesId. In these ReferenceSpeciesSchemes harmonized species 
names are given GUIDs and the species names are to be retrieved through 
webservices using GUIDs. Only one of these list must be used for one taxon. The 
priority is as follows: 1) EU-Nomen, 2) EUNIS, 3) NatureDirectives. This implies: if a 
taxon is listed in EU-Nomen, this reference must be used as first choice. If it is not 
listed in EU-Nomen, the second choice is EUNIS, if not in EUNIS, NatureDirectives 
can be used. 

  Extensibility: none 
  Identifier:  
  Values: The allowed values for this code list comprise only the values of the following code 

lists :  

• EuNomenCodeValue 

• EunisCodeValue (INSPIRE Data specification on Habitats and Biotopes [DS-
D2.8.III.18]) 

• NatureDirectivesCodeValue 
 

5.3.2.3.13. ReferenceSpeciesSchemeValue 

ReferenceSpeciesSchemeValue 

  Name: reference species scheme value 
  Definition: Reference lists defining a nomenclatural and taxonomical standard to which local 

names and taxonomic concepts can be mapped. 
  Description: The authorized ReferenceSpeciesScheme provides reference species list which 

defines the ReferenceSpeciesName with its scientific name plus author and 
ReferenceSpeciesId. In these ReferenceSpeciesSchemes harmonized species 
names are given GUIDs and the species names are to be retrieved through 
webservices using GUIDs. Only one of these list must be used for one taxon. The 
priority is as follows: 1) EU-Nomen, 2) EUNIS, 3) NatureDirectives. This implies: if a 
taxon is listed in EU-Nomen, this reference must be used as first choice. If it is not 
listed in EU-Nomen, the second choice is EUNIS, if not in EUNIS, NatureDirectives 
can be used. 

  Extensibility: none 
  Identifier: http://inspire.ec.europa.eu/codelist/ReferenceSpeciesSchemeValue 
  Values: The allowed values for this code list comprise only the values specified in Annex C . 

Annex C includes recommended values that may be used by data providers.  
 

5.3.2.3.14. ResidencyStatusValue 

ResidencyStatusValue 

  Name: residency status value 
  Definition: Category of the residency of the occurrences or estimated population within a given 

aggregation unit. 
  Description: These values are used for Natura2000 (revised SDF). 

 
NOTE One or more categories of population may be listed in the dataset, giving 
population size of e.g. permanent and wintering populations. 

  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/ResidencyStatusValue 
  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.  
 

5.3.2.4. 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. 

5.3.2.4.1. AbstractFeature 

AbstractFeature (abstract) 

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

 

5.3.2.4.2. Boolean 

Boolean 

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

 

5.3.2.4.3. CharacterString 

CharacterString 

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

 

5.3.2.4.4. Date 

Date 

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

 

5.3.2.4.5. DateTime 

DateTime 

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

 

5.3.2.4.6. DocumentCitation 

EunisCodeValue 

  Package: NOT FOUND EunisCodeValue 
 

5.3.2.4.7. GM_MultiSurface 

GM_MultiSurface 

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

 

5.3.2.4.8. GM_Object 

GM_Object (abstract) 

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

 

5.3.2.4.9. 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. 

 



5.3.2.4.10. Integer 

Integer 

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

 

 



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

5.3.3.1. Governance and authoritative source 
 

Code list Governance Authoritative Source 
(incl. version

14
 and relevant subset, where applicable) 

Article17Counti
ngUnitValue 

DG 
Environment 
/European 
Environment 
Agency (EEA) 

Population Units (draft), ETC-BD, 20.01.2011 

PopulationType
Value 

DG 
Environment 
/European 
Environment 
Agency (EEA) 

Reference Portal for Natura 2000, 20.01.2011 

 

 

EuNomenCode
Value 

Eu-Nomen 
Consortium 

Pan-European Species directories infrastructure  

EunisCodeValu
e 

European 
Environment 
Agency (EEA) 

EUNIS biodiversity database 

NatureDirective
sCodeValue 

European 
Environment 
Agency (EEA) 

Reference Portal for Natura 2000 

 

5.3.3.2. Availability 
 

Code list Availability Format 

Article17Counti
ngUnitValue 

http://bd.eionet.europa.eu/activities/Natura_2000/Folder_Referenc
e_Portal/Population_units.pdf 

PDF 

PopulationType
Value 

http://bd.eionet.europa.eu/activities/Natura_2000/reference_portal html 

EuNomenCode
Value 

http://www.eu-nomen.eu/portal/search.php?search=adv GUID/HTM
L 

EunisCodeValu
e 

http://eunis.eea.europa.eu/ HTML 

NatureDirective
sCodeValue 

http://biodiversity.eionet.europa.eu/activities/Natura_2000/Folder_
Reference_Portal/lu_hd_species.mdb for habitats Directive 
species. 
For species under the Birds Directive the table will be available at 
http://bd.eionet.europa.eu/activities/Natura_2000/Folder_Referenc
e_Portal/Birds_Directive_species_20110915.xls 

DB (MS 
Access 
2003) 
XLS 
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 If no version or publication date are specified, the “latest available version” shall be used. 



5.3.3.3. Rules for code list values 
 

Code list Identifiers Examples 

Article17Counti
ngUnitValue 

Append the name in the 
Code column in the table  
Population units to the 
base URI 
http://inspire.ec.europa.e
u/codeList/ 
Article17CountingUnitVal
ue/ 

“i”   
“stones” 
 

PopulationType
Value 

Append the name in the 
TYPE heading of section 
'7) Other codelists (SDF 
fields 3.2, 3.3.)' 'TYPE: 
p = permanent; r = 
reproducing; c = 
concentration; w = 
wintering; (for plant and 
non-migratory species 
use permanent)' 
http://bd.eionet.europa.e
u/activities/Natura_2000/
Folder_Reference_Portal 

“p”  
“r” 
“c” 

EuNomenCode
Value 

Append the taxonomic 
URN identifier (e.g. 
urn:lsid:marinespecies.or
g:taxname:137076) to 
the base URI 
http://www.eu-
nomen.eu/portal/taxon.p
hp?GUID= 

http://www.eu-
nomen.eu/portal/taxon.php?GUID=urn:lsid:marinespe
cies.org:taxname:137076 

EunisCodeValu
e 

Use the URI given for 
the species at 
http://eunis.eea.europa.e
u/ 

http://eunis.eea.europa.eu/species/1435 

NatureDirective
sCodeValue 

Append the species 
code from mdb file 
(habitat directive) and 
from the table (birds 
directive): 
http://biodiversity.eionet.
europa.eu/activities/Natu
ra_2000/Folder_Referen
ce_Portal/lu_hd_species.
mdb  or   
http://bd.eionet.europa.e
u/activities/Natura_2000/
Folder_Reference_Portal
/Birds_Directive_species
_20110915.xls 
 

“1355” 
“A127” 
 

 

Code list Labels Examples 

Article17Counti
ngUnitValue 

The name in the column 'Text' 
from 
http://bd.eionet.europa.eu/activitie
s/Natura_2000/Folder_Reference_

individuals (for the code i) 
 
inhabited stones/boulders (for the code 
stones) 



Portal/Population_units.pdf  

PopulationType
Value 

The name in the column 'TYPE' 
from the list under section '7) 
Other codelists (SDF fields 3.2, 
3.3.) at 
http://bd.eionet.europa.eu/activitie
s/Natura_2000/Folder_Reference_
Portal/ e.g. Permanent (p) 

permanent (for the code p) 
reproducing (for the code r) 

EuNomenCode
Value 

Use the specified name by EU-
Nomen at http://www.eu-
nomen.eu/portal/index.php 

Lutra lutra 

EunisCodeValu
e 

Use the name from “Scientific 
name” field at 
http://eunis.eea.europa.eu/species 

Lutra lutra (for the code 1435) 

NatureDirective
sCodeValue 

Use the name from “Scientific 
name” field 

Lutra lutra (for the code 1355)  
Grus grus (for code A127) 



5.4 Application schema SpeciesDistributionExtension 

5.4.1 Description 

5.4.1.1. Narrative description 
This extension to the SpeciesDistribution application schema, allows further metadata on the 
distribution units which can be provided through the spatial object type SourceInformation. In the 
extended part, SpeciesDistributionUnit is subclassed from 
SpeciesDistribution::SpeciesDistributionUnit (from SpeciesDistribution application schema) where 
further metadata information on the distribution can be provided through the spatial object type 
SourceInformation. It is highly recommended that information is documented on who collected the 
data on species distribution, and how the data was collected (for example through field surveys or 
statistical samples) and aggregated. This information is considered as metadata to the distribution 
units. This type of information is essential in order to interpret the species distribution information 
correctly.  
 
If required, it is also possible to provide a reference from SpeciesDistributionUnit  to observation 
data. This is done via a reference from spatial object type SpeciesDistributionInfoUnit to the 
relevant underlying observations in the SpeciesDistributionUnit as an attribute 
occurrenceRecordIdentifier. Darwin Core and ABCD are widely used standards for collection data and 
observations interpreted as collection information within the biodiversity domain. The Darwin Core 
Triple provides a globally unique identifier combining (institution, collection, catalog number). It is also 
possible to apply a reference to the INSPIRE_ObservationCollection which again links to single 
observations. The observation model is based on the ISO 19158 Observations and Measurements 
standard. 



5.4.1.2. UML Overview 

«applicationSchema»

Base Types

+ Identi fier

+ SpatialDataSet

+ VoidReasonValue

+ ConditionOfFaci li tyValue

+ VerticalPositionValue

(from Base Types)

«applicationSchema»

SpeciesDistribution

+ Article17CountingUnitValue

+ CountingMethodValue

+ CountingUnitValue

+ DistributionInfoType

+ EunisCodeValue

+ EuNomenCodeValue

+ GeneralCountingUnitValue

+ LocalNameCodeValue

+ NatureDirectivesCodeValue

+ OccurrenceCategoryValue

+ PopulationSizeType

+ PopulationTypeValue

+ QualifierValue

+ RangeType

+ ReferenceSpeciesCodeValue

+ ReferenceSpeciesSchemeValue

+ ResidencyStatusValue

+ SpeciesDistributionDataSet

+ SpeciesDistributionUnit

+ SpeciesNameType

«applicationSchema»

SpeciesDistributionExtension

+ Article17SourceMethodValue

+ GeneralSourceMethodValue

+ SourceInformation

+ SourceMethodType

+ SourceMethodValue

+ SourceType

+ SpeciesDistributionUnit

«applicationSchema»

Observ ation References

+ EnvironmentalMonitoringFeatureReference

+ ObservationReference

+ ObservationSet

(from Observations)

«applicationSchema»

Addresses

+ Address

+ AddressAreaName

+ AddressComponent

+ AddressLocator

+ AddressRepresentation

+ AdminUnitName

+ GeographicPosition

+ GeometryMethodValue

+ GeometrySpecificationValue

+ LocatorDesignator

+ LocatorDesignatorTypeValue

+ LocatorLevelValue

+ LocatorName

+ LocatorNameTypeValue

+ PartOfName

+ PartTypeValue

+ PostalDescriptor

+ StatusValue

+ ThoroughfareName

+ ThoroughfareNameValue

(from Addresses)

 

Figure 8– UML package diagram: Overview of the SpeciesDistributionExtension application 
schema package dependencies 

An overview of the SpeciesDistributionExtension application schema and referenced packages is 
depicted in Figure 8. The diagram shows that the application schema is depended on the 
SpeciesDistribution package and packages defined in the INSPIRE General Conceptual Model. In 
addition, there is a reference to Observation References (also from the GCM) in order to be able to 
link to single observations if required. Finally, the application schema uses a data type from the 
Addresses package. 
 
The complete SpeciesDistributionExtension application schema is shown in Figure 9 and described in 
detail below. 
 



INSPIRE Base M odels - Observations

ISO 19156 Observations and Measurements

Species Distribution

«featureType»

SpeciesDistributionUnit

«voidable»

+ occurrenceRecordIdenti fier:  CharacterString [0..*]

«featureType»

SourceInformation

+ inspireId:  Identi fier [0..1]

+ source:  SourceType [1..*]

«dataType»

SourceMethodType

+ m ethodValue:  SourceM ethodValue

«voidable»

+ m ethodReference:  URI

«dataType»

SourceType

+ insti tutionName:  CharacterString

«voidable»

+ insti tutionAddress:  AddressRepresentation

+ sourceDatabase:  CharacterString [0..*]

+ sourceMethod:  SourceM ethodType [1..*]

«featureType»

SpeciesDistribution::SpeciesDistributionUnit

+ geometry:  GM_Object [0..1]

+ inspireId:  Identi fier [0..1]

+ speciesName:  SpeciesNameType

«voidable»

+ distributionInfo:  DistributionInfoType [0..*]

«voidable, l i feCycleInfo»

+ beginLifespanVersion:  DateT ime

+ endLifespanVersion:  DateT ime [0..1]

constraints

{noGeometry}

«featureType»

Observ ation References::Observ ationSet

+ extent:  EX_Extent

+ inspireId:  Identi fier

«FeatureType»

observ ation::OM _Observ ation

+metadata

«voidable» 0..1

+observations

«voidable»

0..*

0..*

+relatedObservation 0..*

+m ember

1..*

  

Figure 9 – UML class diagram: Overview of the SpeciesDistributionExtension application 
schema 

 
Several code lists are being referenced, an overview of them is seen in Figure 10  



«codeList»

Article17SourceMethodValue

tags

asDictionary = true

extensibi l i ty = none

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

xsdEncodingRule = iso19136_2007_INSPIRE_Ext...

«codeList»

GeneralSourceMethodValue

tags

asDictionary = true

extensibi l i ty = any

vocabulary = http://inspi re.ec.europa.eu/codeList/GeneralSourceMet...

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

SourceMethodValue

tags

asDictionary = true

extensibi l i ty = any

vocabulary = 

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

 

Figure 10 – Code lists in SpeciesDistributionExtension application schema. 

The SpeciesDistributionUnit  is linked to the SourceInformation spatial object type in order to 
describe metadata information about specific instances of distribution units. These metadata can be 
shared among several species distribution units. 
 
The SourceInformation contains the following attribute (besides the inspire id): 
 

• source: Is of data type SourceType which provides information on the sources and their origins: 
o institutionName is a character string representing the name of the institution providing 

the source data. 
o institutionAddress represents the address using the data type 

AddressRepresentation from the Addresses application schema. 
o sourceDatabase is a character string indicating the name of the database where the 

species distribution data is retrieved from. 
o sourceMethod has the data type SourceMethodType and provides the methods used 

when collecting the source data (methodValue) either in the field, from analogue 
written texts and/or maps or other methods. The values are defined in code lists 
Article17SourceMethodValue and GeneralSourceMethodValue. The 
SourceMethodValue can be extended with other code lists. Additionally, the 
methodReference provides a reference to a description of the method by which the 
data on species distribution is collected.  

 
The Feature Catalogue for Species Distribution provides a complete list of the features, their attributes 
and code lists. 
 
 

5.4.1.3. Consistency between spatial data sets 
There are no other consistency rules than those defined within the application schema. No 
consistency rules between Species Distribution and other spatial datasets have been identified. 
 



5.4.1.4. Identifier management 
Only one spatial object has an identifier attribute specified with multiplicity of 0..1 
(SourceInformation). SpeciesDistributionUnit inherits from SpeciesDistributionUnit in the 
SpeciesDistribution application schema. The identifier shall consist of two parts: the namespace and a 
local id (see also the Generic Conceptual Model [DS-D2.5]).  
 

5.4.1.5. Modelling of object references 
Three approaches are to handle metadata at object level are offered by the application schema. They 
are not necessarily mutually exclusive, but they offer different possibilities. They are represented by 
internal and external references.  
 
Internal reference: An aggregation construct is modelled between SpeciesDistributionUnit and 
SourceInformation. This basically means that many instances of DistributionInfoType can share 
the same source information. An attribute (metadata) in SpeciesDistributionUnit will contain a 
reference to the SourceInformation object. This way of handling object metadata is used to carry 
information about the aggregation of data into distribution units and is, thus, not necessarily linked to 
observational data and is not necessarily carried out by the same institution that did the observations. 
 
External references: In addition, the application schema allows (if required), a possible link to 
observational data. The aggregation of observations represented by SpeciesDistributionUnit can be 
linked to collection of observations (INSPIRE_ObservationCollection), which again can be linked to 
single observations (OM_Observation), see Figure 11. Another possibility to link to observations is 
using the occurenceRecordIdentifier attribute in SpeciesDistributionUnit, e.g. for representing the 
darwin core triple (institition, collection, catalog number) value.  

 

INSPIRE Base Models - Observations

ISO 19156 Observations and Measurements

«featureType»

SpeciesDistributionUnit

«voidable»

+ occurrenceRecordIdentifier:  CharacterString [0..*]

«featureType»

Observation References::Observ ationSet

+ extent:  EX_Extent

+ inspireId:  Identifier

«FeatureType»

observation::OM_Observation

+observations

«voidable»

0..*

0..*

+relatedObservation 0..*

+member

1..*

  

Figure 11 – Two approaches for referring to observations. 

 



5.4.2 Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema SpeciesDistributionExtension 

Version number 3.0 

Types defined in the feature catalogue 

Type Package Stereotypes 

Article17SourceMethodValue SpeciesDistributionExtension «codeList» 

GeneralSourceMethodValue SpeciesDistributionExtension «codeList» 

SourceInformation SpeciesDistributionExtension «featureType» 

SourceMethodType SpeciesDistributionExtension «dataType» 

SourceMethodValue SpeciesDistributionExtension «codeList» 

SourceType SpeciesDistributionExtension «dataType» 

SpeciesDistributionUnit SpeciesDistributionExtension «featureType» 

5.4.2.1. Spatial object types 

5.4.2.1.1. SourceInformation 

SourceInformation 

  Name: source information 
  Definition: Contains metadata about specific instances of species distribution. 
  Description: May be shared among several species distributions. 
  Stereotypes: «featureType» 

 

Attribute: inspireId 

  Name: inspire id 
  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: 0..1 
 

Attribute: source 

  Name: source 
  Value type: SourceType 
  Definition: Information about the institution compiling data from source databases to a complete 

dataset. 
  Multiplicity: 1..* 

 

5.4.2.1.2. SpeciesDistributionUnit 

SpeciesDistributionUnit 

  Name: species distribution unit 
  Subtype of: SpeciesDistributionUnit 
  Definition: Additional information on the distribution such as metadata at object level and 

observational data. 
  Stereotypes: «featureType» 

 

Attribute: occurrenceRecordIdentifier 

  Name: occurrence record identifier 
  Value type: CharacterString 
  Definition: Unique identifier for records of observational data. 



SpeciesDistributionUnit 

  Description: Unique identifier for each occurrence data according to GBIFs standards. See e.g. 
http://www.bgbm.org/tdwg/codata/schema/Mappings/DwCAndExtensions.htm 
 
EXAMPLE 1 Thematic identifier for Darwin Core observational data (darwin core 
triple - GlobalUniqueIdentifier). This GUID has three components; InstitutionCode, 
CollectionCode and CatalogNumber. Darwin Core is documented at 
http://rs.tdwg.org/dwc/. 
 
EXAMPLE 2 ABCD identifier (UnitGUID) used by BioCASE. 

  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

Association role: metadata 

  Name: metadata  
  Value type: SourceInformation 
  Definition: Contains metadata about specific instances of species distribution. 
  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

5.4.2.2. Data types 

5.4.2.2.1. SourceMethodType 

SourceMethodType 

  Name: source method type 
  Definition: Contains metadata about specific instances of species distribution. 
  Description: May be shared among several species distributions. 
  Stereotypes: «dataType» 

 

Attribute: methodValue 

  Name: method value 
  Value type: SourceMethodValue 
  Definition: Method by which the data on species distribution is collected. 
  Description: The method by which the occurrence data has been recorded in nature or generated. 

EXAMPLE Collection examination, grid mapping, line sampling, literature 
examination, random observations, statistical sampling, prediction modeling, 
estimate expert. 

  Multiplicity: 1 
 

Attribute: methodReference 

  Name: method reference 
  Value type: URI 
  Definition: A reference to a description of the method by which the data on species distribution 

is collected. 
  Description: The reference to a more detailed description of the method use to collect or record 

occurrence data in nature or the method used in creating or generating species 
distribution by means of prediction modelling or expert opinion. 

  Multiplicity: 1 
  Stereotypes: «voidable» 

 

5.4.2.2.2. SourceType 

SourceType 

  Name: source type 
  Definition: Identifier of the source of data on species distribution. 
  Stereotypes: «dataType» 

 



SourceType 

Attribute: institutionName 

  Name: institution name 
  Value type: CharacterString 
  Definition: Name of the owner or operator of the source database. 
  Description: The name of the owner of the source database or the name of the institution 

providing datasets by harvesting from distributed primary source databases, 
compiling data and distributing them. 

  Multiplicity: 1 
 

Attribute: institutionAddress 

  Name: institution address 
  Value type: AddressRepresentation 
  Definition: Address of the owner or operator of the source database. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: sourceDatabase 

  Name: source database 
  Value type: CharacterString 
  Definition: Name of the database where the species distribution data is retrieved from. 
  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

Attribute: sourceMethod 

  Name: source method 
  Value type: SourceMethodType 
  Definition: Method by which the data on species distribution is collected. 
  Description: Refers to the methods on how observations have been made or recorded that are 

aggregated by using a given aggregation method assigned to the species distribution 
unit. 

  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

5.4.2.3. Code lists 

5.4.2.3.1. Article17SourceMethodValue 

Article17SourceMethodValue 

  Name: article 17 source method value 
  Definition: The methods that have been used in the sources for compiling the information about 

the occurrences of the species within a species distribution unit for article 17 
purposes. 

  Description: Describes how the information about the occurrences of the species within a species 
distribution unit has been compiled. 
NOTE The values of the list are found here:  
https://circabc.europa.eu/sd/d/2c12cea2-f827-4bdb-bb56-3731c9fd8b40/Art17%20-
%20Guidelines-final.pdf  
 

  Extensibility: none 
  Identifier: http://inspire.ec.europa.eu/codelist/Article17SourceMethodValue 
  Values: The allowed values for this code list comprise only the values specified in Annex C . 

Annex C includes recommended values that may be used by data providers.  
 

5.4.2.3.2. GeneralSourceMethodValue 

GeneralSourceMethodValue 



GeneralSourceMethodValue 

  Name: general source method value 
  Definition: The methods that have been used in the sources for compiling the information about 

the occurrences of the species within a species distribution unit. 
  Description: Describes how the information about the occurences of the species within a species 

distribution unit has been compiled. 
  Extensibility: any 
  Identifier: http://inspire.ec.europa.eu/codelist/GeneralSourceMethodValue 
  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.  
 

5.4.2.3.3. SourceMethodValue 

SourceMethodValue 

  Name: source method value 
  Definition: Abstract class defining the methods that have been used in the sources for compiling 

the information about the occurrences of the species within a species distribution unit 
. 

  Description: Subclasses for specific domains can be added by member states. 
  Extensibility: open 
  Identifier:  
  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. Annex C includes 
recommended values that may be used by data providers.  

 

5.4.2.4. 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. 

5.4.2.4.1. AddressRepresentation 

AddressRepresentation 

  Package: Addresses 
  Reference: INSPIRE Data specification on Addresses [DS-D2.8.I.5] 
  Definition: Representation of an address spatial object for use in external application schemas 

that need to include the basic, address information in a readable way. 
  Description: NOTE 1 The data type includes the all necessary readable address components as 

well as the address locator(s), which allows the identification of the address spatial 
objects, e.g., country, region, municipality, address area, post code, street name and 
address number. It also includes an optional reference to the full address spatial 
object.  
 
NOTE 2 The datatype could be used in application schemas that wish to include 
address information e.g. in a dataset that registers buildings or properties. 

 

5.4.2.4.2. CharacterString 

CharacterString 

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

 

5.4.2.4.3. 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. 



Identifier 

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

 

5.4.2.4.4. URI 

URI 

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

 

 

5.4.3  



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

5.4.3.1. Governance and authoritative source 
 

Code list Governance Authoritative Source 
(incl. version

15
 and relevant subset, where applicable) 

Article17Source
MethodValue 

European 
Environment 
Agency (EEA) 

Reference Portal for Article 17 of the Habitats Directive 

 

 

5.4.3.2. Availability 
 

Code list Availability Format 

Article17Source
MethodValue 

https://circabc.europa.eu/sd/d/2c12cea2-f827-4bdb-bb56-
3731c9fd8b40/Art17%20-%20Guidelines-final.pdf 

http://bd.eionet.europa.eu/article17/reference_portal 

PDF 

 

5.4.3.3. Rules for code list values 
 

Code list Identifiers Examples 

Article17Source
MethodValue 

Append the codes in the 
field '1.1.2 Method used-
map' from page 4 of the 
Reporting Formats for 
Article17, the codes to 
be used are 
3,2,1,0. Refer to the 
document for more 
detailed description. For 
the reporting under 
Article 12 of the Birds 
Directive the codes are 
the same. 

http://inspire.ec.europa.eu/codeList/ 
Article17SourceMethodValue/3 

 

Code list Labels Examples 

Article17Source
MethodValue 

Use one of the categories that are 
in the chapter 2.3.2 Method used 
in document 
https://circabc.europa.eu/sd/d/2c1
2cea2-f827-4bdb-bb56-
3731c9fd8b40/Art17%20-
%20Guidelines-final.pdf 

Complete survey (for the code 3) 
Extrapolation and or modelling (for the 
code2) 
Expert opinion (for the code1) 
Absent data (for the code0) 
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 If no version or publication date are specified, the “latest available version” shall be used. 



6  


