
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 Human Health and Safety are defined in the application schema HumanHealth. 
 
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 schemas listed above, the following additional application schemas have 
been defined for the theme Human Health and Safety (see sections 5.4): 
 

− Safety 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 Human 
Health and Safety should be made available using the spatial object types 
and data types specified in the following application schema(s): 
HumanHealth, Safety. 

 
 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". 

 
 
 

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



The attributes "validFrom" specifies the date and time at which the real-world phenomenon became 
valid in the real world. The attribute "validTo" specifies the date and time at which the real-world 
phenomenon is no longer valid in the real world.  
 
Specific application schemas may give examples what “being valid” means for a specific real-world 
phenomenon represented by a spatial object. 
 

IR Requirement 
Article 12 

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

value of validFrom. 

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

5.3 Application schema HumanHealth 

5.3.1 Description 

5.3.1.1. Narrative description 
 
The four components about  “Human Health” (see section 2.2) are described  in an application 
schema logically divided two subthemes. The first subtheme is modelled by three diagrams: 
“HealthStatisticalData - Core”  and “HealthStatisticalData - Full” that respectively include an abstract 
definition of  a HealthStatisticalData datatype and all subtypes describing statistical data on diseases 
and related health problems, and on biomarkers (health statistical data and biomarkers) and 
“HealthStatisticalData - CodelistEnumeration” including all the corresponding code lists.  
The second subtheme is the “EnvHealthDeterminant” diagram that covers elements related to 
environmental data, relevant for human health. No model was provided for data describing specific 
health care/health services since they are covered by GovernmentalService featureType defined by 
US. 
 

Recommendation 7 To represent information about Health care/health services is 
recommended to use GovernmentalService feature as it is defined in the 
US Data Specification (see chapter 5.4 - Administrative and social 
governmental services”). 

 
As already stated in section 2.2, no specific HH spatial objects were identified since HH data are 
mainly statistical values/indices that are attached to spatial objects defined by other themes. Actually, 
all classes included in “HealthStatisticalData - Full” diagram, represent data attached to a statistical 
unit (in the scope of Statistical Unit theme - SU. In the EnvHealthDeterminant diagram, aggregated 
data are linked to StatisticalUnits and primary data/point measurement are derived by OM Observation 
class. Object referencing to the spatial objects defined by SU theme is used, according to the 
INSPIRE Directive that promotes the reuse of information.  
Therefore, all kind of health statistical data are linked, through an association, to a StatisticalUnit as it 
is defined in SU data specification as well as aggregated data on health determinants, while access to 
primary data is defined subtyping  the “OM Observation” featureType, in accordance with the O&M iso 
standard. 
The following figure shows the structure of the Human Health application schema and the imported 
application schema: “Core” by SU application schema, ISO DIS 19156:2010 Observations and 
Measurements and Basic Types package from ISO 19103:2005 Schema Language. 
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+ ReferencePeriodType

+ RiverWaterQualityComponentTypeValue

+ StatisticalAggregationMethodValue

+ UomConcentration

+ UomNoise

+ Biomarker
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Figure 2 – UML class diagram: Overview of the Human Health package 

 



 

5.3.1.2. UML Overview 

5.3.1.2.1. HealthStatisticalData - Core Diagram 
 
All data that are included in this diagram are statistical data on diseases, injuries, etc., data on general 
health status of a population, on some features of health services, as well as data resulting from 
studies on biomarkers, which are reported as aggregated data according to thematic, spatial and 
temporal attributes.  
In the following figure all data of this kind are represented by an abstract featureType 
HealthStatisticalData that has an association to the abstract class StatisticalUnit of the application 
schema “Core”, and so to one of its specializations (grid, urban audit, NUTs, region, etc.) that are 
defined in the SU data specification. 
 

IR Requirement 
Annex IV, Section 5.4 

Theme-specific Requirements 
 
Statistical information on the spatial data theme Human Health and Safety must refer to spatial 
objects as defined in the spatial data theme Statistical Units. 

 
Reference material and user requirements analysis shows that this approach has already been 
applied, for example by Eurostat, to provide aggregated data at NUTS 2 level (e.g absolute number of 
death due to a certain cause). Detailed information on how to model any spatial object to be used to 
represent human health statistical data can be found in the SU data specification. 
 

«featureType»

Core::StatisticalUnit

«featureType»

HealthStatisticalData

+aggregationUnit

«version»

1

 

Figure 3: UML class: HealthStatisticalData - Core diagram 

 

5.3.1.2.2. HealthStatisticalData - Full Diagram 
 
This Diagram in Figure 4 describes four subtypes of the abstract HealthStatisticalData featuretype, 
each one representing a group defined in sec 2.2: Disease (health statistical data on disease and 
injuries), GeneralHealthStatistics (general health status in a population), HealthServiceStatistic 
(information on health services, like e.g. number of beds) and Biomarker (biomarker data collected 
and analysed in various types of studies). Figure 4 also includes other datatypes used in this 
application schema, while Figure 4 illustrates all code lists and enumerations used in this schema. 
 
Disease is characterized by two mandatory attributes:  

• “diseaseMeasure” that is a datatype composed by two mandatory attributes: 
“diseaseMeasureType” containing one of the indices of the “DiseaseMeasureTypeValue” 



codelist (incidence, prevalence, mortality and outbreak) that are used to measure disease or 
health related problem impacts on population and “value” containing the value itself.“ 

• “referencePeriod” defined as the period between the startDate and endDate 
(ReferencePeriodType) the statistical information refers to. 

 
The name of the disease is represented using the externally managed code list that is used by the HH 
user community (see section 2.2): “ICDValue” code list pointing to ICD10 “the International Statistical 
Classification of Diseases and Related Health Problems Revision Version for 2007” managed by 
WHO. This attribute is mandatory except the case of mortality data for which the CODValue code list, 
European Shortlist of Causes of Death used by Eurostat (externally managed code list) and available 
at http://www.who.int/classifications/icd/en/ for collection and reporting of this kind of information (see 
Figure 5) should be used. 
 

IR Requirement 
Annex IV, Section 5.4 

Theme-specific Requirements 
 
Where possible, the ICDValue code list shall be used to identify the disease name. 

 
This class includes also two voidable attributes that are commonly used to aggregate data: the 
ageRange (datatype that is composed by a startAge, and a range, both of type Age (expressed in one 
of the following format: years, months or weeks) and gender (enumeration) in a population. 
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+ diseaseMeasure:  DiseaseMeasure [1..*]

+ referencePeriod:  ReferencePeriodType

+ pathology:  ICDValue [0..1]

+ COD:  CODValue [0..1]

«voidable»

+ ageRange:  AgeRangeType

+ gender:  GenderValue

constraints

{pathologiOrCODnotempty}

{CODusability}

«featureType»

Biomarker

+ biomarkerName:  BiomarkerType

+ biomarkerStatisticalParameter:  BiomarkerStatisticalParameterType

+ referencePeriod:  ReferencePeriodType

+ ageRange:  AgeRangeType

+ gender:  GenderValue

«dataType»

BiomarkerStatisticalParameterType

+ geometricMean:  Measure [0..1]

+ CI95ofGM:  Measure [0..1]

+ P50:  Measure [0..1]

+ P90:  Measure [0..1]

+ P95:  Measure [0..1]

+ CI95ofP95:  Measure [0..1]

+ maximum:  Measure [0..1]

+ numberOfPartecipants:  Integer

+ pinLOD:  Real [0..1]

+ LOQ:  Real [0..1]

«featureType»

HealthServ icesStatistic

+ healthServiceType:  HealthServicesTypeValue

+ healthServiceValue:  Real

+ referencePeriod:  ReferencePeriodType

«featureType»

GeneralHealthStatistics

+ generalHealthName:  GeneralHealthTypeValue

+ generalHealthValue:  Real

+ referencePeriod:  ReferencePeriodType

«voidable»

+ ageRange:  AgeRangeType

+ gender:  GenderValue

«dataType»

AgeRangeType

+ startAge:  Age

+ range:  Age

«dataType»

ReferencePeriodType

+ startDate:  Date

+ endDate:  Date

«dataType»

BiomarkerType

+ chemical:  ChemicalValue

+ matrix:  MatrixValue

«dataType»

BiomarkerThematicMetadata

+ studyType:  PT_FreeText [0..1]

+ areaType:  PT_FreeText [0..1]

+ specificSubPopulation:  PT_FreeText [0..1]

+ meanAge:  Age

«union»

Age

+ month:  Integer

+ week:  Integer

+ year:  Integer

«dataType»

DiseaseMeasure

+ diseaseMeasureType:  DiseaseMeasureTypeValue

+ value:  Real

+describedBy

1..*

Biomarker thematic medata

+refersTo 0..1

 

Figure 4: UML class: HealthStatisticalData - Full diagram 

 
 
 



Biomarker class is characterized by a similar structure apart from the “biomarkerName” that is defined 
by two pieces of information, chemical and matrix (both defined as empty codelists extensible by MS), 
and some common statistical parameters (BiomarkerstatisticalParameterType) that are used to 
describe the biomarker value and are necessary to compare results from different studies. 
 
Also GeneralHealthStatistics class has a similar structure, characterized by a value that refers to a 
parameter (generalHealthName), listed in GeneralHealthTypeValue codelist, that is extensible by MS. 
 
Finally, HealthServiceStatistics is characterized by a referencePeriod and a healthServiceValue that 
is referred to a specific parameter among those listed in HealthServicesTypeValue codelist. 
This codelist includes some items and definitions taken from “Health care: resources and patients” 
used by Eurostat (http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/EN/hlth_care_esms.htm). This 
codelist is not exhaustive and can be extensible by MS. 
 

«codeList»

Base Types 2::GenderValue

tags

asDictionary = true

extensibil ity = none

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

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«codeList»

ICDValue

tags

extensibil ity = none

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

«codeList»

CODValue

tags

extensibil ity = none

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

«codeList»

GeneralHealthTypeValue

tags

extensibil ity = any

«codeList»

HealthServ icesTypeValue

tags

extensibil ity = any

«codeList»

ChemicalValue

tags

extensibil ity = any

«codeList»

MatrixValue

tags

extensibil ity = any

«codeList»

DiseaseMeasureTypeValue

tags

extensibil ity = none

 

Figure 5: UML class CodelistEnumeration diagram 

 
 

5.3.1.2.3. EnvHealthDeterminant Diagram 
 
Health determinant data are represented as: 

• Raw measurement data located somewhere. 

• Statistical aggregation of these raw measurement data reported on some statistical units. 



• Coverages resulting from an interpolation of these raw measurement data. 
 
Raw measurement 
 
EXAMPLES Nitrate concentration in lake water, pollen concentration in ambient air, noise from road 
traffic. 
 
The data structure proposed is based on ISO 19103 standard presented the Figure 6. A measure is 
characterized by a numerical value expressed in a unit of measure. Examples of measures and 
associated units are given for length, areas, velocity, etc. Of course, a measure has to be expressed in 
the corresponding unit of measure (For example, Length measures have to be expressed with 
UomLength). 
 

Units of 

Measure::

UomVelocity

Units of 

Measure::

UomLength

Units of 

Measure::

UomAngle

Units of 

Measure::

Length

Units of 

Measure::

Angle

Units of 

Measure::

Area

Units of 

Measure::

Velocity

Units of 

Measure::

UomArea

Units of 

Measure::

Scale

Units of 

Measure::

Distance

Units of 

Measure::

Volume

Units of 

Measure::

UomScale

Units of Measure::UnitOfMeasure

{root}

+ uomName:  CharacterString

+ uomSymbol:  CharacterString

+ measureType:  MeasureType

+ nameStandardUnit:  CharacterString [0..1]

+ scaleToStandardUnit:  Real [0..1]

+ offsetToStandardUnit:  Real [0..1]

+ formula:  CharacterString [0..1]

Units of Measure::

AngularVelocity

Units of Measure::Measure

{root}

+ value:  Number

«CodeList»

Units of Measure::

MeasureType

{root}

+ area

+ length

+ angle

+ time

+ velocity

+ volume

+ scale

+ weight

Units of 

Measure::

Currency

Units of Measure::

UomCurrencyUnits of 

Measure::

Weight

Units of 

Measure::

UomTime

Units of 

Measure::

Time

Units of 

Measure::

UomVolume

+uom

1

UnitOfMeasure
+measure

0..*

 

Figure 6: Measure and units, as defined in ISO 19103 

 
Health determinant raw measurement data are described based on this standard following the 
diagram shown on the Figure 7. An environmental health determinant measure is characterized by a 
location, a type, and a measurement time. The measurement data are represented based on ISO 
19103 measure class. 
 



From ISO 19105 on measurements

«codeList»

Env HealthDeterminantTypeValue

tags

extensibil ity = any

Units of Measure::

Measure

{root}

+ value:  Number

tags

persistence = persistent

Units of Measure::

UnitOfMeasure

{root}

tags

persistence = persistent

«featureType»

Env HealthDeterminantMeasure

+ location:  GM_Object

+ type:  EnvHealthDeterminantTypeValue

+ measureTime:  TM_Period

«voidable, l ifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

«voidable»

+ validFrom:  DateTime

+ validTo:  DateTime

+uom

1
UnitOfMeasure

+measure

0..*

+measure

1

 

Figure 7: Environmental health determinant measure, based on ISO 19103 

 

IR Requirement 
Annex IV, Section 5.4 

Theme-specific Requirements 
 
Raw measurement data shall be based on ISO/TS 19103:2005. 

 
 
The following diagrams provide a specialisation of the ISO 19103 for two specific cases of interest for 
human health: Noise and concentration. Other similar specialization may be performed for other health 
determinants. 
 

• Noise: A noise measure is characterized by a source described in the EIONET code list. 
 



From ISO 19105 on measurements

Units of Measure::Measure

{root}

tags

persistence = persistent

Units of Measure::

UnitOfMeasure

{root}

tags

persistence = persistent

«type»

NoiseMeasure

+ uom:  UomNoise

«type»

UomNoise

+ source:  NoiseSourceTypeValue

«codeList»

NoiseSourceTypeValue

tags

vocabulary = http://dd.eionet.europa.eu/datasets/2827

+uom

1
UnitOfMeasure

+measure

0..*

 

Figure 8: Noise measure, based on ISO 19103 

 

Recommendation 8 Noise measurements should be characterized by a source following the 
EIONET code list. 

 

• Concentration: A concentration measurement is characterised by the component whose 
concentration in a media is measured. List of components are available in EIONET code lists. 

 



From ISO 19105 on measurements

«codeList»

ComponentTypeValue

tags

extensibility = any

vocabulary = 

«codeList»

AirQualityComponentTypeValue

tags

vocabulary = http://www.eionet.europa.eu/aqportal/codelists

«codeList»

Riv erWaterQualityComponentTypeValue

tags

vocabulary = http://dd.eionet.europa.eu/datasets/2908

Units of Measure::Measure

{root}

+ value:  Number

tags

persistence = persistent

Units of Measure::

UnitOfMeasure

{root}

tags

persistence = persistent

«type»

Concentration

+ uom:  UomConcentration

«type»

UomConcentration

+ component:  ComponentTypeValue

+ media:  MediaTypeValue

«codeList»

MediaTypeValue

tags

extensibi lity = any

«codeList»

BathingWaterQualityComponentTypeValue

tags

vocabulary = http://dd.eionet.europa.eu/datasets/2943

«codeList»

LakeWaterQuality

tags

vocabulary = http://dd.eionet.europa.eu/datasets/2909

«codeList»

GroundWaterQualityComponentTypeValue

tags

vocabulary = http://dd.eionet.europa.eu/datasets/2916

+uom

1
UnitOfMeasure

+measure

0..*

 

Figure 9: Concentration measure, based on ISO 19103 

 



Recommendation 9 Concentration measurements should be characterized by a component and 
a media where the component concentration is measured. List of 
component should be described following the EIONET codelist. 

 
The previous model is suitable raw data. The two following paragraphs describe other coarser 
representations of these data as aggregated statistical layers and interpolated coverages. 
 
Statistical aggregation 
 
Health determinant measurement data can be represented as aggregated values reported on 
statistical units (see figure below). 
 

 

Figure 10: Statistical aggregation of measurements located within a statistical unit 

 
How envhealth statistical data could be presented is shown in the example taken from Eurostat Atlas 
about health statistics data at NUTS 2 level (Figure 11). 
 

 

Figure 11: Health Statistics – Atlas on mortality in the European Union. Eurostat, 2009 edition 

 
 



The following UML diagram presents how such data are represented. An environmental health 
determinant statistical data is a health statistical data (it means it is reported on a specified statistical 
unit) with a measurement value. This value is obtained by the aggregation of some measurement raw 
data located within the statistical unit, and following a statistical aggregation method specified in the 
provided extensible code list (usually, the mean). 
 

From ISO 19105 on measurements

«codeList»

Env HealthDeterminantTypeValue

tags

extensibili ty = any

Units of Measure::Measure

{root}

+ value:  Number

tags

persistence = persistent

Units of Measure::

UnitOfMeasure

{root}

tags

persistence = persistent

«featureType»

HealthStatisticalData

«featureType»

Env HealthDeterminantStatisticalData

+ statisticalMethod:  StatisticalAggregationMethodValue

+ type:  EnvHealthDeterminantTypeValue

«codeList»

StatisticalAggregationMethodValue

tags

extensibil i ty = any

+uom

1
UnitOfMeasure

+measure

0..*

+measure

1

 

Figure 12: Health determinant data aggregated as statistical data 

 

IR Requirement 
Annex IV, Section 5.4 

Theme-specific Requirements 
 
Health determinant statistical data shall be modelled as health statistical data characterized by a 
measurement value based on ISO/TS 19103:2005 and a statistical aggregation method. 

 
 
Coverage interpolation 
 
Health determinant measurement data can be represented as a coverage resulting from the 
interpolation of raw measurement data. 



 
 
EXAMPLE 1   Particulate matter distribution coverage produced from raw measurement data. 
 

 

Figure 13: Particulate matter distribution coverage 

 
 
EXAMPLE 2   Pollen distribution coverage produced from raw measurement data on pollen 
concentration in ambient air (http://www.polleninfo.org). 
 



 

Figure 14: Oak pollen distribution coverage 

 

IR Requirement 
Annex IV, Section 5.4 

Theme-specific Requirements 
 
Health determinant coverages shall be represented using the spatial object types defined in Section 
6 of Annex I. For continuous coverages, a subtype of the CoverageByDomainAndRange class shall 
be used whose domain is restricted to measurement values based on ISO/TS 19103:2005. 

 

5.3.2 Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema HumanHealth 

Version number 3.0 

Types defined in the feature catalogue 

Type Package Stereotypes 

Age HumanHealth «union» 

AgeRangeType HumanHealth «dataType» 

AirQualityComponentTypeValue HumanHealth «codeList» 

BathingWaterQualityComponentTypeValue HumanHealth «codeList» 

Biomarker HumanHealth «featureType» 

BiomarkerStatisticalParameterType HumanHealth «dataType» 

BiomarkerThematicMetadata HumanHealth «dataType» 

BiomarkerType HumanHealth «dataType» 

CODValue HumanHealth «codeList» 

ChemicalValue HumanHealth «codeList» 



Type Package Stereotypes 

ComponentTypeValue HumanHealth «codeList» 

Disease HumanHealth «featureType» 

DiseaseMeasure HumanHealth «dataType» 

DiseaseMeasureTypeValue HumanHealth «codeList» 

EnvHealthDeterminantMeasure HumanHealth «featureType» 

EnvHealthDeterminantStatisticalData HumanHealth «featureType» 

EnvHealthDeterminantTypeValue HumanHealth «codeList» 

GeneralHealthStatistics HumanHealth «featureType» 

GeneralHealthTypeValue HumanHealth «codeList» 

GroundWaterQualityComponentTypeValue HumanHealth «codeList» 

HealthServicesStatistic HumanHealth «featureType» 

HealthServicesTypeValue HumanHealth «codeList» 

HealthStatisticalData HumanHealth «featureType» 

ICDValue HumanHealth «codeList» 

LakeWaterQuality HumanHealth «codeList» 

MatrixValue HumanHealth «codeList» 

MediaTypeValue HumanHealth «codeList» 

NoiseSourceTypeValue HumanHealth «codeList» 

ReferencePeriodType HumanHealth «dataType» 

RiverWaterQualityComponentTypeValue HumanHealth «codeList» 

StatisticalAggregationMethodValue HumanHealth «codeList» 

5.3.2.1. Spatial object types 

5.3.2.1.1. Disease 

Disease 

  Name: Disease 

  Subtype of: HealthStatisticalData 

  Definition: Statistical information related to pathologies linked directly or indirectly to the 
quality of environment. 

  Description: Statistical information related to diseases, health-related conditions and external 
causes of disease and injury, as classified in the International Statistical 
Classification of Diseases and Related Health Problems, 10th Revision (ICD-10). 
For practical reasons, a short term ‘disease’ is used to label all conditions 
covered by this definition. 

  Stereotypes: «featureType» 
 

Attribute: ageRange 

  Name: Age range 

  Value type: AgeRangeType 

  Definition: Age interval of a specific subpopulation expressed as starting age and an 
interval, both alternatively expressed in years, months or weeks. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: diseaseMeasure 

  Name: Disease measure 

  Value type: DiseaseMeasure 

  Definition: Different ways how data on diseases and related health problems in a population 
can be reported. 

  Multiplicity: 1..* 
 



Disease 

Attribute: gender 

  Name: Gender 

  Value type: GenderValue 

  Definition: Gender of the population considered. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: referencePeriod 

  Name: Reference period 

  Value type: ReferencePeriodType 

  Definition: The time period to which data refers. 

  Multiplicity: 1 
 

Attribute: pathology 

  Name: International classification of diseases . 

  Value type: ICDValue 

  Definition: Disease as defined in the ICD-10 update 2007 "ICD (International Classification 
of Diseases, 10th revision)". 

  Description: As values in the INSPIRE data, the code could be used (e.g A00, A01, A01.1, 
...). 

  Multiplicity: 0..1 
 

Attribute: COD 

  Name: Cause of death 

  Value type: CODValue 

  Definition: Data on causes of death (COD) that provide information on mortality patterns 
and form a major element of public health information. 

  Multiplicity: 0..1 
 

Constraint: CODusability 

  Natural 
language: 

The COD code list shall be used only if the diseaseMeasureType attribute of 
diseaseMeasure takes a value that represents mortality. 

  OCL:  
 

Constraint: pathologiOrCODnotempty 

  Natural 
language: 

At least one of pathology and COD attributes must not be empty. 

  OCL: inv: self.COD->Empty implies self.pathology-> notEmpty inv: self.pathology-
>Empty implies self.COD -> notEmpty 

 

5.3.2.1.2. EnvHealthDeterminantMeasure 

EnvHealthDeterminantMeasure 

  Name: environmental health determinant measure 

  Definition: A raw measurement performed at some place that is of interest for human health 
determinant analysis. 

  Stereotypes: «featureType» 
 

Attribute: location 

  Name: Location 

  Value type: GM_Object 

  Definition: The location of the measurement. 

  Description: This location should be a point geometry in most cases. 

  Multiplicity: 1 
 



EnvHealthDeterminantMeasure 

Attribute: type 

  Name: Type 

  Value type: EnvHealthDeterminantTypeValue 

  Definition: The type of environmental health determinant. 

  Multiplicity: 1 
 

Attribute: measureTime 

  Name: measure time 

  Value type: TM_Period 

  Definition: The time period when the measure has been performed. 

  Multiplicity: 1 
 

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. 

  Multiplicity: 1 

  Stereotypes: «voidable,lifeCycleInfo» 
 

Attribute: endLifespanVersion 

  Name: end lifespan version 

  Value type: DateTime 

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

  Multiplicity: 0..1 

  Stereotypes: «voidable,lifeCycleInfo» 
 

Attribute: validFrom 

  Name: valid from 

  Value type: DateTime 

  Definition: The time when the information will start being used. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: validTo 

  Name: valid to 

  Value type: DateTime 

  Definition: The time when the information will stop being used. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Association role: measure 

  Name: Measure  
  Value type: Measure 

  Definition: The measure 

  Multiplicity: 1 
 

5.3.2.1.3. EnvHealthDeterminantStatisticalData 

EnvHealthDeterminantStatisticalData 

  Name: environmental health determinant statistical data 

  Subtype of: HealthStatisticalData 

  Definition: A statistical data of interest for human health determinant analysis, resulting from 



EnvHealthDeterminantStatisticalData 

the aggregation of raw measurements located within a statistical unit. 

  Stereotypes: «featureType» 
 

Attribute: statisticalMethod 

  Name: statistical method 

  Value type: StatisticalAggregationMethodValue 

  Definition: The type of statistical method used to aggregate the raw measurement data on 
the statistical unit. 

  Multiplicity: 1 
 

Attribute: type 

  Name: Type 

  Value type: EnvHealthDeterminantTypeValue 

  Definition: The type of environmental health determinant. 

  Multiplicity: 1 
 

Association role: measure 

  Name: Measure  
  Value type: Measure 

  Definition: The measures 

  Multiplicity: 1 
 

5.3.2.1.4. HealthStatisticalData 

HealthStatisticalData (abstract) 

  Name: Health statistical data 

  Definition: Human health related data, from recorded diseases and related health problems 
(according to internationally accepted code lists, such as ICD-10), expressed as 
morbidity and mortality, to data on general health status (BMI, self perceived 
health, etc.), data on health care services (health care expenditure, day cases, 
etc.), and data on biomarkers; these are statistical indices aggregated at different 
statistical units, collected/reported in different population groups. Inclusion of 
human biomonitoring data provides an opportunity to explore potential direct or 
indirect links between human health and the environment. 

  Stereotypes: «featureType» 
 

Association role: aggregationUnit 

  Value type: StatisticalUnit 

  Definition: Statistical unit to which health statistical data refers. 

  Multiplicity: 1 

  Stereotypes: «version» 
 

5.3.2.1.5. Biomarker 

Biomarker 

  Name: Biomarker 

  Subtype of: HealthStatisticalData 

  Definition: A biomarker (of exposure) is the concentration of a chemical, its metabolite or 
the product of an interaction between a chemical and some target molecule or 
cell that is measured in a compartment in an organism. 

  Stereotypes: «featureType» 
 

Attribute: biomarkerName 

  Name: Biomarker name 

  Value type: BiomarkerType 

  Definition: It is the unique identifier for a biomarker, providing information on the chemical 
that is determined and the matrix in which the chemical was determined. 



Biomarker 

  Multiplicity: 1 
 

Attribute: biomarkerStatisticalParameter 

  Name: Biomarker statistical parameter 

  Value type: BiomarkerStatisticalParameterType 

  Definition: The statistical summary of a human biomonitoring study, representing the most 
important statistical features of a biomarker measured in that particular study. 

  Multiplicity: 1 
 

Attribute: referencePeriod 

  Name: Reference period 

  Value type: ReferencePeriodType 

  Definition: The time period to which data is referred to. 

  Multiplicity: 1 
 

Attribute: ageRange 

  Name: Age range 

  Value type: AgeRangeType 

  Definition: Age interval of a specific subpopulation expressed as starting age and an 
interval, both alternatively expressed in years, months or weeks. 

  Multiplicity: 1 
 

Attribute: gender 

  Name: Gender 

  Value type: GenderValue 

  Definition: Gender of the population considered. 

  Multiplicity: 1 
 

Association role: refersTo 

  Value type: BiomarkerThematicMetadata 

  Definition: biomarker data described by metadata 

  Multiplicity: 0..1 
 

5.3.2.1.6. HealthServicesStatistic 

HealthServicesStatistic 

  Name: Health services statistic 

  Subtype of: HealthStatisticalData 

  Definition: Type of health care indicator. 

  Stereotypes: «featureType» 
 

Attribute: healthServiceType 

  Name: Health service type 

  Value type: HealthServicesTypeValue 

  Definition: Type of health services. 

  Multiplicity: 1 
 

Attribute: healthServiceValue 

  Name: health service value 

  Value type: Real 

  Definition: Number of the type considered. 

  Multiplicity: 1 
 

Attribute: referencePeriod 

  Name: Reference period 



HealthServicesStatistic 

  Value type: ReferencePeriodType 

  Definition: The time period to which data is referred to. 

  Multiplicity: 1 
 

5.3.2.1.7. GeneralHealthStatistics 

GeneralHealthStatistics 

  Name: General health statistic 

  Subtype of: HealthStatisticalData 

  Definition: Numbers about some aspects of health related to a population or an area. For 
the purpose of this data model, 'general health' data include issues such as self-
perceived health, demographic distribution of various health problems, smokers, 
etc., expressed as raw numbers, rates, percentage, stratified by gender, age, 
and/or socio-economic, cultural, ethnic or other factors. 

  Stereotypes: «featureType» 
 

Attribute: ageRange 

  Name: Age range 

  Value type: AgeRangeType 

  Definition: Age interval of a specific subpopulation expressed as starting age and an 
interval, both alternatively expressed in years, months or weeks. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: gender 

  Name: Gender 

  Value type: GenderValue 

  Definition: Gender of the population considered. 

  Multiplicity: 1 

  Stereotypes: «voidable» 
 

Attribute: generalHealthName 

  Name: General health name 

  Value type: GeneralHealthTypeValue 

  Definition: Health status indicator. 

  Multiplicity: 1 
 

Attribute: generalHealthValue 

  Name: General health value 

  Value type: Real 

  Definition: A numerical expression of a health index/indicator. 

  Multiplicity: 1 
 

Attribute: referencePeriod 

  Name: Reference period 

  Value type: ReferencePeriodType 

  Definition: The time period to which data is referred to. 

  Multiplicity: 1 
 

5.3.2.2. Data types 

5.3.2.2.1. Age 

Age 

  Name: Age 

  Definition: Persons' age can be expressed in various ways (for instance years for adults, 
months or weeks for infants). 



Age 

  Stereotypes: «union» 
 

Attribute: month 

  Name: month 

  Value type: Integer 

  Definition: Time period. 

  Multiplicity: 1 
 

Attribute: week 

  Name: week 

  Value type: Integer 

  Definition: Time period. 

  Multiplicity: 1 
 

Attribute: year 

  Name: year 

  Value type: Integer 

  Definition: Time period. 

  Multiplicity: 1 
 

5.3.2.2.2. AgeRangeType 

AgeRangeType 

  Name: Age range 

  Definition: Age interval of a specific subpopulation expressed as starting age and an 
interval, both alternatively expressed in years, months or weeks. 

  Stereotypes: «dataType» 
 

Attribute: startAge 

  Name: start age 

  Value type: Age 

  Definition: Beginning of age interval. 

  Multiplicity: 1 
 

Attribute: range 

  Name: range 

  Value type: Age 

  Definition: Duration of age interval. 

  Multiplicity: 1 
 

5.3.2.2.3. BiomarkerStatisticalParameterType 

BiomarkerStatisticalParameterType 

  Name: Biomarker statistical parameter 

  Definition: A set of statistical features of a biomarker measured for one specific biomarker. 

  Stereotypes: «dataType» 
 

Attribute: geometricMean 

  Name: Geometric mean 

  Value type: Measure 

  Definition: The geometric mean. 

  Multiplicity: 0..1 
 

Attribute: CI95ofGM 

  Name: CI95 geometric mean 

  Value type: Measure 



BiomarkerStatisticalParameterType 

  Definition: 95% confidence interval of the geometric mean. 

  Multiplicity: 0..1 
 

Attribute: P50 

  Name: Percentile 50 

  Value type: Measure 

  Definition: The 50th Percentile or median value. Value below which 50 percent of the 
observations may be found. 

  Multiplicity: 0..1 
 

Attribute: P90 

  Name: Percentile 90 

  Value type: Measure 

  Definition: The 90th Percentile. The value below which 90 percent of the observations may 
be found. 

  Multiplicity: 0..1 
 

Attribute: P95 

  Name: Percentile 95 

  Value type: Measure 

  Definition: The 95th Percentile. The value below which 95 percent of the observations may 
be found. 

  Multiplicity: 0..1 
 

Attribute: CI95ofP95 

  Name: CI95 percentile 95 

  Value type: Measure 

  Definition: 95% confidence interval of the percentile 95. 

  Multiplicity: 0..1 
 

Attribute: maximum 

  Name: maximum value 

  Value type: Measure 

  Definition: The highest biomarker value determined in an individual participant in the 
biomonitoring survey. 

  Multiplicity: 0..1 
 

Attribute: numberOfPartecipants 

  Name: Number of partecipants 

  Value type: Integer 

  Definition: The number of participants that have provided samples that have contributed to 
the calculation of the biomarker statistical parameter. 

  Multiplicity: 1 
 

Attribute: pinLOD 

  Name: Limit of detection 

  Value type: Real 

  Definition: Proportion of individuals with undetectable levels of tested parameter (below limit 
of detection). 

  Multiplicity: 0..1 
 

Attribute: LOQ 

  Name: Limit of quantification 

  Value type: Real 

  Definition: Limit of quantification. 



BiomarkerStatisticalParameterType 

  Multiplicity: 0..1 
 

Constraint: CI95ofGMandGeometricMeanTogether 

  Natural 
language: 

CI95ofGM should be provided when geometric mean is provided 

  OCL:  
 

5.3.2.2.4. BiomarkerThematicMetadata 

BiomarkerThematicMetadata 

  Name: Biomarker thematic metadata 

  Definition: Thematic Metadata describing the purpose of the study, target population and 
the characteristic of the studied areas. 

  Stereotypes: «dataType» 
 

Attribute: studyType 

  Name: Study type 

  Value type: PT_FreeText 

  Definition: The aim of the study (hypothesis driven, general population survey, 
opportunistic) when these choices are predefined. 

  Multiplicity: 0..1 
 

Attribute: areaType 

  Name: Area type 

  Value type: PT_FreeText 

  Definition: The characteristics of the sampling area (urban, rural, semi-urban) when these 
choices are predefined in a human biomonitoring study. 

  Multiplicity: 0..1 
 

Attribute: specificSubPopulation 

  Name: Specific subpopulation 

  Value type: PT_FreeText 

  Definition: The characteristics of the sampled population with respect to age, gender, and 
other population characteristics when these choices are predefined in a human 
biomonitoring survey. 

  Multiplicity: 0..1 
 

Attribute: meanAge 

  Name: Mean age 

  Value type: Age 

  Definition: The mean age of the specific sub population. 

  Multiplicity: 1 
 

Association role: describedBy 

  Value type: Biomarker 

  Definition: Metadata that are linked to biomarker data 

  Multiplicity: 1..* 
 

5.3.2.2.5. BiomarkerType 

BiomarkerType 

  Name: Biomarker type 

  Definition: A biomarker is defined both by a quantified or determined chemical (e.g. 
cadmium, lead) or its metabolite, and a matrix (e.g. blood, urine) that is used for 
quantification; for example - cadmium in urine, lead in blood. 

  Stereotypes: «dataType» 
 



BiomarkerType 

Attribute: chemical 

  Name: Chemical 

  Value type: ChemicalValue 

  Definition: Identification of the compound by name or abbreviation, chemical formula, CAS-
PubChem or any other number that is quantified by the measurement. 

  Multiplicity: 1 
 

Attribute: matrix 

  Name: Matrix 

  Value type: MatrixValue 

  Definition: Type of biological material or body compartment that is sampled to determine or 
quantify a biomarker. 

  Multiplicity: 1 
 

5.3.2.2.6. Concentration 

Concentration 

  Name: concentration measure 

  Subtype of: Measure 

  Definition: A measure of concentration of a specified component in a specified media. 

  Stereotypes: «type» 
 

Attribute: uom 

  Name: unit of measure 

  Value type: UomConcentration 

  Definition: The unit of measure. 

  Multiplicity: 1 
 

5.3.2.2.7. DiseaseMeasure 

DiseaseMeasure 

  Name: Disease measure 

  Definition: Different ways in which data on diseases and related health problems in a 
population can be reported. 

  Description: There is a strong agreement between the two codelists addressed in the Data 
Specifications Document; the “ICD10Value” and the “CODValue” codelist. Taking 
into account that the main source of harmonized data is Eurostat, the reporting 
formats of Eurostat should be promoted in the definition of 
DiseaseMeasureType: 
• Absolute numbers: the total prevalence of a disease or mortality cause, without 
any further weighing or processing; 
• Crude death rate: describes mortality in relation to the total population. 
Expressed in deaths per 100,000 inhabitants, it is calculated as the number of 
deaths recorded in the population for a given period divided by population in the 
same period and then multiplied by 100,000; 
• Standardised death rate: weighted average of age-specific mortality rates. The 
weighting factor is the age distribution of a standard reference population. 
Standardised death rates are calculated for the age group 0-64 ('premature 
death') and for the total of ages. As most causes of death vary significantly with 
people's age and sex, the use of standardised death rates improves 
comparability over time and between countries. 
The reporting formats as presented above are regulated through the European 
Parliament’s “ Regulation on Community statistics on public health and health 
and safety at work (EC) No 1338/2008”. 

  Stereotypes: «dataType» 
 

Attribute: diseaseMeasureType 



DiseaseMeasure 

  Name: Disease measure type 

  Value type: DiseaseMeasureTypeValue 

  Definition: Different ways how data on diseases and related health problems in a population 
can be reported. 

  Multiplicity: 1 
 

Attribute: value 

  Name: Value 

  Value type: Real 

  Definition: Value of the measured disease indicator. 

  Multiplicity: 1 
 

5.3.2.2.8. NoiseMeasure 

NoiseMeasure 

  Name: noise measure 

  Subtype of: Measure 

  Definition: A measure of noise intensity. 

  Stereotypes: «type» 
 

Attribute: uom 

  Name: unit of measure 

  Value type: UomNoise 

  Definition: A unit of measure for noise intensity. 

  Multiplicity: 1 
 

5.3.2.2.9. ReferencePeriodType 

ReferencePeriodType 

  Name: Reference period 

  Definition: The time period which the refer. 

  Stereotypes: «dataType» 
 

Attribute: startDate 

  Name: Start date 

  Value type: Date 

  Definition: Start of reference period. 

  Multiplicity: 1 
 

Attribute: endDate 

  Name: End date 

  Value type: Date 

  Definition: End of reference period. 

  Multiplicity: 1 
 

5.3.2.2.10. UomConcentration 

UomConcentration 

  Name: Unit of measure for concentration 

  Subtype of: UnitOfMeasure 

  Definition: A unit of measure for concentration of a specified component within a specified 
media. 

  Stereotypes: «type» 
 

Attribute: component 

  Name: component 

  Value type: ComponentTypeValue 



UomConcentration 

  Definition: The component whose concentration is measured. 

  Description: EXAMPLE: SO2 in ambient air, lead in drinking water, benzo-a-pyrene in indoor 
air, ragweed pollens in ambient air. 

  Multiplicity: 1 
 

Attribute: media 

  Name: media 

  Value type: MediaTypeValue 

  Definition: The media in which the concentration is measured. 

  Description: EXAMPLE: SO2 in ambient air, lead in drinking water, benzo-a-pyrene in indoor 
air, ragweed pollens in ambient air. 

  Multiplicity: 1 
 

5.3.2.2.11. UomNoise 

UomNoise 

  Name: noise unit of measure 

  Subtype of: UnitOfMeasure 

  Definition: A unit of measure for noise intensity. 

  Stereotypes: «type» 
 

Attribute: source 

  Name: noise source type 

  Value type: NoiseSourceTypeValue 

  Definition: The noise source type. 

  Description: EXAMPLE: Road traffic, rail traffic, air traffic, industrial activity, etc. 

  Multiplicity: 1 
 

5.3.2.3. Code lists 

5.3.2.3.1. AirQualityComponentTypeValue 

AirQualityComponentTypeValue 

  Name: air quality component type 

  Definition: Ambient air component type, as specified in the relevant INSPIRE Technical 
Guidance document. 

  Description: The EIONET codelist is recommended. 

  Extensibility: open 

  Identifier: http://www.eionet.europa.eu/aqportal/codelists 

  Values: The allowed values for this code list comprise the values specified in "Reference Portal 
for Natura 2000 as defined in Commission Implementing Decision 2011/484/EU" and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

5.3.2.3.2. BathingWaterQualityComponentTypeValue 

BathingWaterQualityComponentTypeValue 

  Name: bathing water quality component type 

  Definition: Bathing water component type, as specified in the relevant INSPIRE Technical 
Guidance document. 

  Description: The EIONET codelist is recommended. 

  Extensibility: open 

  Identifier: http://dd.eionet.europa.eu/datasets/2943 

  Values: The allowed values for this code list comprise the values specified in "Reference Portal 

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

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 



5.3.2.3.3. ChemicalValue 

ChemicalValue 

  Name: Chemical 

  Definition: Name of the chemical substance. 

  Extensibility: any 

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

 

5.3.2.3.4. ComponentTypeValue 

ComponentTypeValue 

  Name: Environment health component type 

  Definition: Particular component type (chemical substance, biological species, etc) whose 
concentration in an environmental media is measured. 

  Extensibility: any 

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

 

5.3.2.3.5. DiseaseMeasureTypeValue 

DiseaseMeasureTypeValue 

  Name: Disease measure type 

  Definition: Different ways how data on diseases and related health problems in a population 
can be reported. 

  Extensibility: any 

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

5.3.2.3.6. EnvHealthDeterminantTypeValue 

EnvHealthDeterminantTypeValue 

  Name: Environment health determinant 

  Definition: Type of environmental health determinant. 

  Extensibility: any 

  Identifier: http://inspire.ec.europa.eu/codelist/EnvHealthDeterminantTypeValue 
  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. GroundWaterQualityComponentTypeValue 

GroundWaterQualityComponentTypeValue 

  Name: ground water quality component type 

  Definition: Ground water component type, as specified in the relevant INSPIRE Technical 
Guidance document. 

  Description: The EIONET codelist is recommended. 

  Extensibility: open 

  Identifier: http://dd.eionet.europa.eu/datasets/2916 

  Values: The allowed values for this code list comprise the values specified in "Reference Portal 
for Natura 2000 as defined in Commission Implementing Decision 2011/484/EU" and 

additional values at any level defined by data providers. Annex C includes recommended 
values that may be used by data providers.  

 

5.3.2.3.8. HealthServicesTypeValue 

HealthServicesTypeValue 

  Name: Health services type 



HealthServicesTypeValue 

  Definition: This codelist contains some items included and defined by Eurostat as "Non-
expenditure health care data" 
(http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/EN/hlth_care_esms.htm). 

  Extensibility: any 

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

5.3.2.3.9. LakeWaterQuality 

LakeWaterQuality 

  Name: lake water quality 

  Definition: Lake water component type, as specified in the relevant INSPIRE Technical 
Guidance document. 

  Description: The EIONET codelist is recommended. 

  Extensibility: any 

  Identifier: http://dd.eionet.europa.eu/datasets/2909 

  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.  

 

5.3.2.3.10. MatrixValue 

MatrixValue 

  Name: Matrix 

  Definition: Type of human tissue or compartment for biomarker measurement. 

  Extensibility: any 

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

 

5.3.2.3.11. MediaTypeValue 

MediaTypeValue 

  Name: Environmental health media type 

  Definition: The media in which the concentration of a health component is measured. 

  Description: EXAMPLE: Drinking water, indoor air, ambient air, etc. 

  Extensibility: any 

  Identifier:  
  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.  
 

5.3.2.3.12. NoiseSourceTypeValue 

NoiseSourceTypeValue 

  Name: Noise source type 

  Definition: The noise source type values. 

  Description: The EIONET codelist is recommended. 

  Extensibility: any 

  Identifier: http://dd.eionet.europa.eu/datasets/2827 

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

5.3.2.3.13. RiverWaterQualityComponentTypeValue 

RiverWaterQualityComponentTypeValue 

  Name: river water quality component type 

  Definition: River water component type, as specified in the relevant INSPIRE Technical 
Guidance document. 



RiverWaterQualityComponentTypeValue 

  Description: The EIONET codelist is recommended. 

  Extensibility: any 

  Identifier: http://dd.eionet.europa.eu/datasets/2908 

  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.  

 

5.3.2.3.14. StatisticalAggregationMethodValue 

StatisticalAggregationMethodValue 

  Name: Statistical aggregation method 

  Definition: The types of statistical methods used to aggregate raw measurement data on 
the statistical unit. 

  Extensibility: any 

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

5.3.2.3.15. ICDValue 

ICDValue 

  Name: International classification of diseases 

  Definition: Disease as defined in the ICD-10 update 2007 "ICD (International Classification 
of Diseases, 10th revision)". 

  Description: As values in the INSPIRE data, the code could be used (e.g A00, A01, A01.1, 
...). 

  Extensibility: none 

  Identifier: http://inspire.ec.europa.eu/codeList/ICDvalue 

  Values: 
The allowed values for this code list comprise only the values specified in "10th Revision 
of the International Statistical Classification of Diseases and Related Health Problems, 
published by the World Health Organization" .  

 

5.3.2.3.16. CODValue 

CODValue 

  Name: Cause of death 

  Definition: Data on causes of death (COD) provide information on mortality patterns and 
form a major element of public health information. 

  Description: COD data refer to the underlying cause which - according to the World Health 
Organisation (WHO) - is "the disease or injury which initiated the train of morbid 
events leading directly to death, or the circumstances of the accident or violence 
which produced the fatal injury". Causes of death are classified by the 65 causes 
of the "European shortlist" of causes of death. This shortlist is based on the 
International Statistical Classification of Diseases and Related Health Problems 
(ICD). 
As values in the INSPIRE data, the numeric code could be used (e.g 01, 02, 
03...). 

  Extensibility: none 

  Identifier: http://inspire.ec.europa.eu/codeList/CODvalue 

  Values: The allowed values for this code list comprise only the values specified in "European 
Shortlist for Causes of Death published by Eurostat" .  

 

5.3.2.3.17. GeneralHealthTypeValue 

GeneralHealthTypeValue 

  Name: General health type 

  Definition: Type of health status indicators. 

  Extensibility: open 



GeneralHealthTypeValue 

  Identifier: http://inspire.ec.europa.eu/codelist/GeneralHealthTypeValue 
  Values: The allowed values for this code list comprise the values specified in Annex C and 

additional values at any level defined by data providers.  
 

5.3.2.4. 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. Date 

Date 

  Package: Date and Time 

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

5.3.2.4.2. DateTime 

DateTime 

  Package: Date and Time 

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

5.3.2.4.3. GM_Object 

GM_Object (abstract) 

  Package: Geometry root 

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

5.3.2.4.4. GenderValue 

GenderValue 

  Package: Base Types 2 

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

  Definition: Gender of a person or group of persons. 
 

5.3.2.4.5. Integer 

Integer 

  Package: Numerics 

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

5.3.2.4.6. Measure 

Measure 

  Package: ProductionAndIndustrialFacilitiesExtension 

  Reference: INSPIRE Data specification on Production and Industrial Facilities [DS-D2.8.III.8] 

  Definition: Declared or measured quantity of any kind of physical entity. 
 

5.3.2.4.7. PT_FreeText 

PT_FreeText 

  Package: Cultural and linguistic adapdability 

  Reference: Geographic information -- Metadata -- XML schema implementation [ISO/TS 
19139:2007] 

 

5.3.2.4.8. Real 

Real 

  Package: Numerics 

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



5.3.2.4.9. StatisticalUnit 

StatisticalUnit (abstract) 

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

  Definition: Unit for dissemination or use of statistical information. 

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

 

5.3.2.4.10. TM_Period 

TM_Period 

  Package: Temporal Objects 

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

UnitOfMeasure 

UnitOfMeasure (abstract) 

  Package: Units of Measure 
  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, availability and constraints 
 

Code list Governance Version Availability Formats Subset 

ICDValue World Health 
Organization 

Latest 
available 
version 

http://apps.who.int/cla

ssifications/apps/icd/ic

d10online/ 

HTML   

CODValue Eurostat Latest 
available 
version 

http://ec.europa.eu/euro
stat/ramon/nomenclatur
es/index.cfm? 
TargetUrl=LST_NOM_
DTL&StrNom=COD_19
98&StrLanguageCode=
EN 
&IntPcKey=&StrLayout
Code=HIERARCHIC&I
ntCurrentPage=1 

HTML, CSV, 
XML 

 

5.3.3.2. Rules for code list values 
 

Code list Identifiers Identifier examples Labels 



ICDValue Append the upper-
case  alphanumeric 
code in the “Code” 
column of Annex A6 
to the URI prefix 
http://inspire.ec.euro
pa.eu/codeList/ICD
Value/ 

http://inspire.ec.europa.eu/cod

eList/ICDValue/A00 for Cholera 

The name after the code 
in the ICD10online 
website; e.g Cholera 

CODValue Append the two 
numeric code in the 
“Code” column of 
Annex A6 to the 
URI prefix 
http://inspire.ec.euro
pa.eu/codeList/COD
Value/ 

http://inspire.ec.europa.eu/cod

eList/CODValue/29  

The name after the code 
in the COD website; e.g 
Alcohol abuse 

 

5.4 Application schema Safety 

5.4.1 Description 

5.4.1.1. Narrative description 
 
Safety is described in the application schema Safety. The structure of Safety is represented by two 
diagrams: Event core and Event extension. 
The first diagram describes the characteristics of an Event (see chapter 2.2) and the spatial types that 
must be used to represent the location of the Event: a geometry, an administrative units (see AU Data 
Specification) or a geographical name (see GN data Specification).    
The second diagram describes the subtypes of an event and their specific characteristics. 
 



«applicationSchema»

Safety

+ LocationUnitType

+ Event

+ EventConsequence

+ ConsequenceTypeValue

+ EventInformation

+ NaturalHazardRelatedEvent

+ FireOrExplosionRelatedEvent

+ HazardousMaterialRelatedEvent

+ TrafficRelatedEvent

+ BuildingUseValue

+ FireOrExplosionLocalityType

+ FireOrExplosionTypeValue

+ HazardousMaterialTypeValue

+ TrafficTypeValue

«applicationSchema»

Geographical Names

(from Geographical Names)

«applicationSchema»

Administrativ eUnits

(from Administrative Units)

Basic Types

(from ISO 19103:2005 Schema Language)

«applicationSchema»

Network

(from Base Models)

«import»«import»

«import»

«import»

 

Figure 15: UML class diagram: Overview of the Safety application schema 

 
Figure 15: UML class diagram: Overview of the Safety application schemashows the structure of the 
Safety application schema and the imported application schemas: GN, AU and Basic Types package 
from ISO 19103:2005 Schema Language. 
 

5.4.1.2. UML Overview 
 

5.4.1.2.1. Event core Diagram 
 
An Event (see Figure 16: UML class: Event core diagram) is characterized by an inspire identifier, a 
duration, a citation and the reference to the location where the event happened. An event could be 
also classified  as intentional (if it has been made on purpose) and as  a major event (more than 4 
fatalities or more than 10 injured 
or more than 2 million euro damage). The location of the event should be represented by a geometry, a 
geographical name or, for confidentiality reasons, by the involved administrative unit. 

An event can be the result of the aggregation of two or more events close in time and location. 

 

Recommendation 10 Any unintentional or intentional event harming or damaging humans, 
property or the environment shall be modeled using the Event featuretype. 

 

Recommendation 11 Specify the reference source ensuring the reliability of information for the 
event. 

 



«featureType»

Administrativ eUnits::Administrativ eUnit

+ geometry:  GM_MultiSurface

+ nationalCode:  CharacterString

+ inspireId:  Identi fier

+ nationalLevel:  AdministrativeHierarchyLevel

+ country:  CountryCode

+ name:  GeographicalName [1..*]

«voidable»

+ nationalLevelName:  LocalisedCharacterString [1..*]

+ residenceOfAuthority:  NamedPlace [1..*]

«voidable, l ifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

constraints

{CondominiumsAtCountryLevel}

{AdmininstrativeUnitHighestLevel}

{AdministrativeUnitLowestLevel}

tags

byValuePropertyType = false

isCollection = false

noPropertyType = false

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«dataType»

Geographical Names::GeographicalName

+ spell ing:  SpellingOfName [1..*]

«voidable»

+ language:  CharacterString

+ nativeness:  NativenessValue

+ nameStatus:  NameStatusValue

+ sourceOfName:  CharacterString

+ pronunciation:  PronunciationOfName

+ grammaticalGender:  GrammaticalGenderValue [0..1]

+ grammaticalNumber:  GrammaticalNumberValue [0..1]

tags

isCollection = false

noPropertyType = false

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«featureType»

Ev ent

+ inspireId:  Identi fier

+ startTime:  DateTime

+ endTime:  DateTime [0..1]

+ sourceReference:  CI_Citation [0..*]

+ locationUnit:  LocationUnitType

«voidable»

+ isIntentional:  Boolean

+ isMajor:  Boolean

+ causeOfEvent:  PT_FreeText [0..*]

+ eventDescription:  PT_FreeText

«voidable, lifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

«dataType»

Ev entInformation

«voidable»

+ ti tle:  PT_FreeText

+ preventionAndPreparedness:  PT_FreeText

+ lessonsLearned:  PT_FreeText

+ eventSequences:  PT_FreeText

+ environmentalDamage:  PT_FreeText

«dataType»

Ev entConsequence

+ value:  Real

+ consequenceType:  ConsequenceTypeValue

«codeList»

ConsequenceTypeValue

tags

extensibil ity = any

«dataType»

Base Types::Identifier

+ localId:  CharacterString

+ namespace:  CharacterString

«lifeCycleInfo, voidable»

+ versionId:  CharacterString [0..1]

tags

isCollection = false

noPropertyType = false

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

«union»

LocationUnitType

+ geometry:  GM_Object

+ geographicalName:  GeographicalName

+ administrativeUnit:  AdministrativeUnit

+part 1..*

MultiEvent

+aggregation

0..1

+event
+additionalInformation

0..1

+event

1

+consequence 0..*

 

Figure 16: UML class: Event core diagram 

 
Additional information can be associated  to an event  as well as the damage caused in terms of 
affected people or estimated cost for society.  
    . 
 
 



5.4.1.2.2. Event extension Diagram 
 
The four subtypes of an event are shown in Figure 17. 
 

Recommendation 12 Building use should be provided if  the event occurs inside a building. 

 

«featureType»

Ev ent

+ inspireId:  Identifier

+ startTime:  DateTime

+ endTime:  DateTime [0..1]

+ sourceReference:  CI_Citation [0..*]

+ locationUnit:  LocationUnitType

«voidable»

+ isIntentional:  Boolean

+ isMajor:  Boolean

+ causeOfEvent:  PT_FreeText [0..*]

+ eventDescription:  PT_FreeText

«voidable, l ifeCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

«featureType»

TrafficRelatedEv ent

+ trafficType:  TrafficTypeValue

«voidable»

+ trafficRelatedEventInformation:  PT_FreeText

«codeList»

TrafficTypeValue

tags

extensibil i ty = any

«codeList»

FireOrExplosionTypeValue

tags

extensibil ity = any

«featureType»

FireOrExplosionRelatedEvent

+ fireOrExplosionType:  FireOrExplosionTypeValue

+ fireOrExplosionLocality:  FireOrExplosionLocalityType

«featureType»

NaturalHazardRelatedEv ent

+ naturalHazardType:  NaturalHazardCategoryValue

«featureType»

HazardousMaterialRelatedEv ent

+ hazardousMaterialType:  HazardousMaterialTypeValue

«codeList»

HazardousMaterialTypeValue

tags

extensibil ity = any

«dataType»

FireOrExplosionLocalityType

+ inBuilding:  Boolean

+ buildingUse:  BuildingUseValue

«codeList»

BuildingUseValue

tags

extensibil i ty = any

«dataType»

Network::NetworkReference

tags

isCollection = false

noPropertyType = false

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

+part 1..*

MultiEvent

+aggregation

0..1

+involves

+involvedIn 0..*

 

Figure 17: UML class: Event extension diagram 

The reference to the links or nodes of a transport network that are involved in a traffic related event 
(for instance a car accident in a road or a crossing) should be described following the mechanism 
proposed in the GCM (e.g. speed limit see Figure 16 of GCM). 
In this case, instead of defining a new feature type, like in Figure 18, the reference to the elements 
that are affected by a traffic event are represented through an association between the event and a 
network reference (Figure 17). 



 

«featureType»

NetworkElement

+ inspireId:  Identifier [0..1]

«lifeCycleInfo, voidable»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

«featureType»

NetworkProperty

+ inspireId:  Identi fier [0..1]

«voidable»

+ networkRef:  NetworkReference [1..*]

«voidable, li feCycleInfo»

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

«dataType»

NetworkReference

«dataType»

SimpleLinearReference

+ fromPosition:  Length

+ toPosition:  Length

«voidable»

+ offset:  Length [0..1]

«codeList»

LinkDirectionValue

+ bothDirections

+ inDirection

+ inOppositeDirection

«dataType»

LinkReference

«voidable»

+ appl icableDirection:  LinkDirectionValue

constraints

{Linear reference targets must be linear network elements}

«dataType»

SimplePointReference

+ atPosition:  Length

«voidable»

+ offset:  Length [0..1]

+element

«version»

1

 

Figure 18: Network reference (from INSPIRE generic conceptual model) 

  
 

Recommendation 13 The links of a transport network that are involved in an traffic related event 
should be represented following the mechanism described in the GCM to 
make reference to a network element. 

 
 
 

5.4.2 Feature catalogue 

Feature catalogue metadata 

Application Schema INSPIRE Application Schema Safety 

Version number 3.0 

Types defined in the feature catalogue 

Type Package Stereotypes 

BuildingUseValue Safety «codeList» 

ConsequenceTypeValue Safety «codeList» 

Event Safety «featureType» 

EventConsequence Safety «dataType» 

EventInformation Safety «dataType» 

FireOrExplosionLocalityType Safety «dataType» 

FireOrExplosionRelatedEvent Safety «featureType» 

FireOrExplosionTypeValue Safety «codeList» 

HazardousMaterialRelatedEvent Safety «featureType» 

HazardousMaterialTypeValue Safety «codeList» 

LocationUnitType Safety «union» 

NaturalHazardRelatedEvent Safety «featureType» 

TrafficRelatedEvent Safety «featureType» 

TrafficTypeValue Safety «codeList» 



Spatial object types 

5.4.2.1.1. Event 

Event 

  Name: event 
  Definition: Unintentional or intentional accident or incident harming or damaging humans, 

properties or the environment. 
  Stereotypes: «featureType» 

 

Attribute: inspireId 

  Name: INSPIRE identifier 
  Value type: Identifier 
  Definition: External unique object identifier published by the responsible body, which may 

be used by external applications to reference the spatial object. 
  Description: NOTE 1: 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. 

  Multiplicity: 1 
 

Attribute: isIntentional 

  Name: is intentional 
  Value type: Boolean 
  Definition: If an intentional event is an incident instigated by a person purposely to harm 

other humans, property, or the environment or not. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: isMajor 

  Name: is major 
  Value type: Boolean 
  Definition: More than 4 fatalities or more than 10 injured or more than 2 million euro 

damage. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: startTime 

  Name: event start time 
  Value type: DateTime 
  Definition: Start time for the event. 
  Multiplicity: 1 

 

Attribute: endTime 

  Name: event end time 
  Value type: DateTime 
  Definition: Normally the end of the state of emergency. 
  Multiplicity: 0..1 

 

Attribute: causeOfEvent 

  Name: cause of event 
  Value type: PT_FreeText 
  Definition: A factor starting an event. 
  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

Attribute: eventDescription 

  Name: event description 
  Value type: PT_FreeText 
  Definition: Textual description on the most important attribute of the Event. 



Event 

  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: sourceReference 

  Name: source reference 
  Value type: CI_Citation 
  Definition: Reference to source, document, report etc. 
  Multiplicity: 0..* 

 

Attribute: locationUnit 

  Name: location unit 
  Value type: LocationUnitType 
  Definition: Unit representing event location. 
  Multiplicity: 1 

 

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. 
  Multiplicity: 1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Attribute: endLifespanVersion 

  Name: end lifespan version 
  Value type: DateTime 
  Definition: Date and time at which this version of the spatial object was superseded or 

retired in the spatial data set. 
  Multiplicity: 0..1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Association role: consequence 

  Value type: EventConsequence 
  Definition: Consequences caused by an event 
  Multiplicity: 0..* 

 

Association role: aggregation 

  Value type: Event 
  Definition: The multi event composed by more than one event. 
  Multiplicity: 0..1 

 

Association role: additionalInformation 

  Value type: EventInformation 
  Definition: All available information associated to an event. 
  Multiplicity: 0..1 

 

NaturalHazardRelatedEvent 

NaturalHazardRelatedEvent 

  Name: natural hazard related event 
  Subtype of: Event 
  Definition: A natural incident resulting in a negative effect on humans, property or the 

environment. 
  Stereotypes: «featureType» 

 

Attribute: naturalHazardType 

  Name: Natural hazard type 
  Value type: NaturalHazardCategoryValue 
  Definition: Type of an event released by a natural hazard. 
  Multiplicity: 1 

 



5.4.2.2. FireOrExplosionRelatedEvent 

FireOrExplosionRelatedEvent 

  Name: fire or explosion related event 
  Subtype of: Event 
  Definition: Incident in which fire or explosion harms humans, property or the environment. 
  Stereotypes: «featureType» 

 

Attribute: fireOrExplosionType 

  Name: fire or explosion type 
  Value type: FireOrExplosionTypeValue 
  Definition: Type of fire or explosion related event. 
  Multiplicity: 1 

 

Attribute: fireOrExplosionLocality 

  Name: fire or explosion locality 
  Value type: FireOrExplosionLocalityType 
  Definition: The place where the fire or explosion occurs. 
  Multiplicity: 1 

 

5.4.2.3. HazardousMaterialRelatedEvent 

HazardousMaterialRelatedEvent 

  Name: hazardous material related event 
  Subtype of: Event 
  Definition: An event resulted by substances that have the ability to harm humans, property, 

or the environment. 
  Stereotypes: «featureType» 

 

Attribute: hazardousMaterialType 

  Name: hazardous material type 
  Value type: HazardousMaterialTypeValue 
  Definition: Type of an event caused by hazardous materials. 
  Multiplicity: 1 

 

5.4.2.4. TrafficRelatedEvent 

TrafficRelatedEvent 

  Name: traffic related event 
  Subtype of: Event 
  Definition: An unintentional event arising by a traffic facility along a traffic network harming 

humans, property or the environment. 
  Stereotypes: «featureType» 

 

Attribute: trafficType 

  Name: traffic type 
  Value type: TrafficTypeValue 
  Definition: Type of a traffic related event. 
  Multiplicity: 1 

 

Attribute: trafficRelatedEventInformation 

  Name: traffic related event information 
  Value type: PT_FreeText 
  Definition: Textual description of the traffic related event. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

5.4.2.5. Data types 

5.4.2.6. LocationUnitType 

LocationUnitType 

  Name: location unit type 



LocationUnitType 

  Definition: Type Unit that represents event location. 
  Stereotypes: «union» 

 

Attribute: geometry 

  Name: geometry 
  Value type: GM_Object 
  Definition: geometry. 
  Multiplicity: 1 

 

Attribute: geographicalName 

  Name: geographical name 
  Value type: GeographicalName 
  Definition: Geographical name. 
  Multiplicity: 1 

 

Attribute: administrativeUnit 

  Name: administrative unit 
  Value type: AdministrativeUnit 
  Definition: Administrative unit. 
  Multiplicity: 1 

 

5.4.2.7. EventConsequence 

EventConsequence 

  Name: event consequence 
  Definition: The harm an event caused for humans, propriety. 
  Stereotypes: «dataType» 

 

Attribute: value 

  Name: value 
  Value type: Real 
  Definition: Value of the reported harm of event. 
  Multiplicity: 1 

 

Attribute: consequenceType 

  Name: consequence type 
  Value type: ConsequenceTypeValue 
  Definition: Type of consequence caused by an event. 
  Multiplicity: 1 

 

5.4.2.8. EventInformation 

EventInformation 

  Name: event information 
  Definition: All available information about the event. 
  Stereotypes: «dataType» 

 

Attribute: title 

  Name: title 
  Value type: PT_FreeText 
  Definition: The commonly known name of the event. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: preventionAndPreparedness 

  Name: prevention and preparedness 
  Value type: PT_FreeText 
  Definition: Textual description how the event can be avoid and/or how the society can be 

prepared for event. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 



EventInformation 

Attribute: lessonsLearned 

  Name: lessons learned 
  Value type: PT_FreeText 
  Definition: Experiences learned from an event. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: eventSequences 

  Name: event sequence 
  Value type: PT_FreeText 
  Definition: Textual description of the event process. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Attribute: environmentalDamage 

  Name: environmental damage 
  Value type: PT_FreeText 
  Definition: Textual description of the damage on the environment the caused. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

5.4.2.9. FireOrExplosionLocalityType 

FireOrExplosionLocalityType 

  Name: fire or explosion locality type 
  Definition: Characteristics of the place where the fire or explosion occurs. 
  Stereotypes: «dataType» 

 

Attribute: inBuilding 

  Name: in building 
  Value type: Boolean 
  Definition: If the fire or explosion event was released within a building. 
  Multiplicity: 1 

 

Attribute: buildingUse 

  Name: building use 
  Value type: BuildingUseValue 
  Definition: A value showing the type of use of the building. 
  Multiplicity: 1 

 

5.4.2.10. Code lists 

5.4.2.11. ConsequenceTypeValue 

ConsequenceTypeValue 

  Name: consequence type value 
  Definition: Types of consequence caused by an event. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/ConsequenceTypeValue 
  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.  

 

5.4.2.12. BuildingUseValue 

BuildingUseValue 

  Name: building use value. 
  Definition: List of values showing the type of use of the building. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/BuildingUseValue 



BuildingUseValue 

  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.  

 

5.4.2.13. FireOrExplosionTypeValue 

FireOrExplosionTypeValue 

  Name: fire or explosion type value 
  Definition: The value allowed for the fire or explosion related event type 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/FireOrExplosionTypeValue 
  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.  

 

5.4.2.14. HazardousMaterialTypeValue 

HazardousMaterialTypeValue 

  Name: hazardous material related event type 
  Definition: Codes for hazardous materials. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/HazardousMaterialTypeValue 
  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.  

 

5.4.2.15. TrafficTypeValue 

TrafficTypeValue 

  Name: traffic type value 
  Definition: List of type of traffic related event. 
  Extensibility: open 
  Identifier: http://inspire.ec.europa.eu/codelist/TrafficTypeValue 
  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.  

 

5.4.2.16. Imported types (informative) 

5.4.2.16.1. 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. 

5.4.2.16.2. AdministrativeUnit 

AdministrativeUnit 

  Package: AdministrativeUnits 

  Reference: INSPIRE Data specification on Administrative Units [DS-D2.8.I.4] 
  Definition: Unit of administration where a Member State has and/or exercises jurisdictional 

rights, for local, regional and national governance. 
 

5.4.2.16.3. Boolean 

Boolean 

  Package: Truth 

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

5.4.2.16.4. CI_Citation 

CI_Citation 



CI_Citation 

  Package: Citation and responsible party information 
  Reference: Geographic information -- Metadata [ISO 19115:2003/Cor 1:2006] 

 

5.4.2.16.5. DateTime 

DateTime 

  Package: Date and Time 

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

5.4.2.16.6. GM_Object 

GM_Object (abstract) 

  Package: Geometry root 

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

5.4.2.16.7. GeographicalName 

GeographicalName 

  Package: Geographical Names 

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

  Definition: Proper noun applied to a real world entity. 
 

Identifier 

Identifier 

  Package: Base Types 
  Reference: INSPIRE Generic Conceptual Model, version 3.4 [DS-D2.5] 
  Definition: External unique object identifier published by the responsible body, which may 

be used by external applications to reference the spatial object. 
  Description: NOTE1 External object identifiers are distinct from thematic object identifiers. 

 
NOTE 2 The voidable version identifier attribute is not part of the unique identifier 
of a spatial object and may be used to distinguish two versions of the same 
spatial object. 
 
NOTE 3 The unique identifier will not change during the life-time of a spatial 
object. 

 

5.4.2.17. NaturalHazardCategoryValue 

NaturalHazardCategoryValue 

  Package: NaturalRiskZones 

  Reference: INSPIRE Data specification on Natural Risk Zones [DS-D2.8.III.12] 
  Definition: A generic classification of types of natural hazards. 

 

5.4.2.18. PT_FreeText 

PT_FreeText 

  Package: Cultural and linguistic adapdability 
  Reference: Geographic information -- Metadata -- XML schema implementation [ISO/TS 

19139:2007] 
 

5.4.2.19. Real 

Real 

  Package: Numerics 

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



 



 
 


