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O&M & SWE Guidelines ï Executive Summary  
 
While INSPIRE is foremost a Spatial Data Infrastructure, several of the Annex Themes have been 
specified so that their scope, in addition to the basic spatial information, includes measured, modelled 
or simulated data. The ISO 19156:2011 standard on Observations and Measurements (O&M) was 
designed for this explicit purpose, and thus shall be used in INSPIRE to cover these requirements. 
  
The following INSPIRE themes have identified O&M as integrally relevant to their thematic domain and 
are including elements of O&M into their data specifications: 
 

¶ Geology  

¶ Atmospheric conditions and Meteorological geographical features  

¶ Environmental monitoring facilities  

¶ Oceanographic geographical features  

¶ SeaRegions 

¶ Soil  

¶ Species distribution 
 
In addition to these themes, several further INSPIRE themes have been identified to which observational 
information, while not at the core of the data specification, is relevant. These themes are: 

¶ Area management/restriction/regulation zones and reporting units: Not mentioned but 
relevant for reporting on aggregated levels 

¶ Human Health and Safety: For provision of health determinants 

¶ Land cover: Observations form the basis for land cover information 

¶ Natural risk zones: Not in the datamodel, but use case ñB.5.1 Landslide hazard mappingò states: 
"Monitoring data: Type of monitoring instrumentation, location of sampling measurements, type 
and record of measurements" 

¶ Production and industrial facilities: Relevant for provision of emissions data for E-PRTR 

¶ Population distribution - Demography: StatisticalDistribution, StatisticalValue could easily be 
mapped to OM_Observation 

¶ Utility and governmental services: Highly relevant from a domain perspective. It is currently 
stated that "Not all the application-specific spatial objects (e.g. flow measurement sensors) are 
incorporated. Non-geographic data (e.g. information on flow in m³/s) is also out of scope of this 
specification" 

 
While the O&M standard provides a generic framework for the provision of measurement data, there 
are many ways of utilizing the core structures.  
 
In order to ensure compatibility across thematic tailoring versions of the O&M standards, the cross-
Thematic Working Group on Observations and Measurements (X-TWG-OM) has provided initial 
guidelines as to how this standard is to be used within INSPIRE. These guidelines have been be taken 
into account in the implementation of all INSPIRE themes integrating or referencing to the O&M 
standard. 
 
They have been further enhanced by the Maintenance and Implementation Work Programme working 
group for SOS-based download services (MIWP-7a) based on feedbacks from implementations. 
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Foreword 
 
Directive 2007/2/EC of the European Parliament and of the Council [INS DIR], adopted on 14 March 
2007 aims at establishing an Infrastructure for Spatial Information in the European Community 
(INSPIRE) for environmental policies, or policies and activities that have an impact on the environment. 
INSPIRE will make available relevant, harmonised and quality geographic information to support the 
formulation, implementation, monitoring and evaluation of policies and activities, which have a direct or 
indirect impact on the environment. 
 
INSPIRE is based on the infrastructures for spatial information established and operated by the 28 
Member States of the European Union. The Directive addresses 34 spatial data themes needed for 
environmental applications, with key components specified through technical implementing rules. This 
makes INSPIRE a unique example of a legislative ñregionalò approach. 
 
To ensure that the spatial data infrastructures of the Member States are compatible and usable in a 
Community and trans-boundary context, the Directive requires that common Implementing Rules (IR) 
are adopted in the following areas.  

¶ Metadata;  

¶ The interoperability and harmonisation of spatial data and services for selected themes (as 
described in Annexes I, II, III of [INS DIR]);  

¶ Network Services;  

¶ Measures on sharing spatial data and services;  

¶ Co-ordination and monitoring measures.  
 
The Implementing Rules are adopted as Commission Decisions or Regulations, and are legally binding.  
 
In addition to the Implementing Rules, non-binding Technical Guidance documents describe detailed 
implementation aspects and relations with existing standards, technologies and practices in order to 
support the technical implementation process. They may need to be revised during the course of 
implementing the infrastructure to take into account the evolution of technology, new requirements, and 
cost benefit considerations. In other words, these Technical Guidance documents are supporting 
material to assist in the technical implementation of the INSPIRE Directive but no additional obligations 
can be derived from these documents over and above the obligations set out in the Directive and the 
Implementing Rules. The Technical Guidance documents are also not intended to interpret legal 
obligations. Figure 1 illustrates the relationship between the INSPIRE Regulations containing 
Implementing Rules and their corresponding Technical Guidance documents. 
 
The scope of this document is to provide Technical Guidance for the implementation of the requirements 
related to the provision of measurement data in INSPIRE, using the ISO Observation and Measurements 
[ISO 19156] and OGC Sensor Web Enablement standards. Other Technical Guidance exist for the 
implementation of the requirements for download services using the OGC Sensor Observation Service 
standard. 
 
Implementing this Technical Guidance are designed to maximise the interoperability of INSPIRE 
services. Technical Guidance documents describe how Member States might implement the 
Implementing Rules described in a Commission Regulation. The technical provisions and the underlying 
concepts are often illustrated by use case diagrams and accompanied by examples. Technical Guidance 
documents may also include non-binding technical recommendations that should be satisfied if a 
Member State chooses to conform to the Technical Guidance. However, these recommendations have 
no legally binding effect. 
 



INSPIRE D2.9 Guidelines for the use of Observations & Measurements  and Sensor Web Enablement-
related standards in INSPIRE 

Version 3.0 2016-12-16 Page VIII 

 

 

 

Figure 1: Relationship between the INSPIRE Implementing Rules and the associated Technical 
Guidance. 

 

Disclaimer 

This document has been developed collaboratively through the INSPIRE maintenance and 
implementation framework, involving experts of the European Commission services, the European 
Environment Agency, EU Member States, the Accession and EFTA Countries. The document should 
be regarded as presenting an informal consensus position on best practice agreed by all partners. 
However, the document does not necessarily represent the official, formal position of any of the 
partners. To the extent that the European Commission's services provided input to this technical 
document, such input does not necessarily reflect the views of the European Commission and its 
services. This document does not bind the Commission and its services, nor can the Commission 
and its services be held responsible for any use which may be made of the information contained 
herein. 
 
The technical document is intended to facilitate the implementation of Directive 2007/2/EC and is not 
legally binding. Any authoritative reading of the law should only be derived from Directive 2007/2/EC 
itself and other applicable legal texts or principles such as the related Implementing Rules. Only the 
Court of Justice of the European Union is competent to authoritatively interpret Union legislation. 
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Requirement classes overview 
 
In this document, requirements classes are provided for 3 target types: 

- Logical model: requirement classes ó/req/inspire-om-design-patternsô and ó/req/inspire-
observation-modelô 

- Data instance: requirement class ó/req/inspire-om-coreô 
- Web services: requirement class ó/req/inspire-SOSô 

 
 
They are organised as follows 
 

 

Figure 2 : Requirement classes dependency diagram
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1 Scope 
 
The purpose of this document is to provide guidelines on how Observations & Measurements and the 
OGC Sensor Web Enablement framework are to be used to deliver observation data in the context of 
INSPIRE. 
 
It does not aim at specifying domain specific (ex: Inspire theme) issues but focuses on observation data 
and their delivery. 
 
In order to ease its reading and implementation and maximize its reuse this revised version now follows 
the OGC modular specification (OGC 08-131r3). 

2 Conformance 
 
This document provides requirements for the use of Observations & Measurements and Sensor Web 
Enablement-related standards in the environmental media observation context. 
 
Requirements for three standardization target types are considered: 

- Logical model, 
- Data instance, 
- Web services. 

3 References 
 
The following normative documents contain provisions that, through reference in this text, constitute 
provisions of this document. For dated references, subsequent amendments to, or revisions of, any of 
these publications do not apply. For undated references, the latest edition of the normative document 
referred to applies. 

3.1 Normative references 
 
INSPIRE Directive, INS DIR, Directive 2007/2/EC of the European Parliament and of the Council of 14 
March 2007 establishing an Infrastructure for Spatial Information in the European Community 
(INSPIRE) [INS DIR] 
 
INSPIRE Network Services Regulation, INS NS, COMMISSION REGULATION (EU) No 976/2009 of 
23 November 2010 as amended by Regulation (EC) No 1088/2010 as regards download services and 
transformation services  
 
INSPIRE Regulation on the interoperability of spatial data sets and services Regulation, INS ISSDS, 
COMMISSION REGULATION (EU) No 1089/2010 of 23 November 2010 implementing Directive 
2007/2/EC of the European Parliament and of the Council as regards interoperability of spatial data 
sets and services 
 
ISO 19115:2003, Geographic information ð Metadata 
 
ISO 19115:2003/Cor 1:2006, Geographic information ð Metadata ð Corrigendum 1 
 
ISO 19123:2005, Geographic information ð Schema for coverage geometry and functions 
 
ISO 19136:2007, Geographic information ð Geography Markup Language v3.2 (OGC Document 07-
036)  
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ISO 19156:2011, Geographic information ð Observations and measurements OGC Abstract 
Specification Topic 20. OGC 10-004r3 and ISO 19156:2011. 
 
ISO/IEC 19505-2:2012, Information technology ð Object Management Group Unified Modeling 
Language (OMG UML) ð Part 2: Superstructure 
 
Observations and Measurements - XML Implementation. (OGC 10-025r1). Simon Cox. Wayland, MA, 
USA, Open Geospatial Consortium Inc. 
 
OGC Coverage Implementation Schema (OGC 09-146r2), Peter Baumann. Wayland, MA, USA, Open 
Geospatial Consortium Inc. 
 
OGC Implementation Specification: Sensor Model Language (SensorML) SensorML Encoding 
Standard, version 1.0 Schema - Corrigendum 1. SensorML 1.0.1 (OGC 07-122r2).Mike Botts and 
Alexandre Robin (2007). Wayland, MA, USA, Open Geospatial Consortium. 
 
OGC Implementation Standard: Sensor Observation Service (SOS) 2.0 (OGC 12-006). Arne Bröring, 
Christoph Stasch and Johannes Echterhoff (2012).Wayland, MA, USA, Open Geospatial Consortium. 
 
OGC Implementation Standard: WaterML 2.0: Part 1 - Timeseries (OGC 10-126r4). Peter Taylor (2012). 
Wayland, MA, USA, Open Geospatial Consortium. 
 
OGC Sensor Observation Service 2.0 Hydrology Profile (OGC 14-004r1). Volker Andres, Simon Jirka, 
Michael Utech (2014). Wayland, MA, USA, Open Geospatial Consortium. 
 
OGC SWE Common Data Model Encoding Standard (OGC 08-094r1). Alexandre Robin. Wayland, MA, 
USA, Open Geospatial Consortium Inc. 
 
OGC SWE Service Model Implementation Standard (OGC 09-001). Johannes Echterhoff (2011). 
Wayland, MA, USA, Open Geospatial Consortium. 

3.2 Technical references 
 

EU Ambient Air Quality reporting DataModel. http://www.eionet.europa.eu/aqportal  
 
INSPIRE Technical Guidance for implementing download services using the OGC Sensor Observation 
Service and ISO 19143 Filter Encoding. [INS SOS] 
 
INSPIRE Technical Guidance for the implementation of INSPIRE Download Services using WCS 
 
INSPIRE D2.8.III.7 INSPIRE Data Specification on Environmental Monitoring Facilities ï Technical 
Guidelines 
 
New Zealand Environmental Observation Data Profile - Core, V1.0. Alistair Richie, LandCareResearch. 
Last consulted 09/06/2016.  
 
 

4 Terms and Definitions 
 
This document uses the terms defined in Sub-clause 5.3 of [OGC 06-121r9], which is based on the 
ISO/IEC Directives, Part 2, Rules for the structure and drafting of International Standards. In particular, 
the word ñSHALLò (not ñmustò) is the verb form used to indicate a requirement to be strictly followed to 
conform to this standard. 
 
For the purposes of this document, the following terms and definitions apply. 

http://www.eionet.europa.eu/aqportal
https://github.com/EODP-NZ/eodp-dev
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(1) application schema 
conceptual schema for data required by one or more applications [ISO 19101] 
 

(2) coverage 
spatial object that acts as a function to return values from its range for any direct position within its 
spatial, temporal or spatiotemporal domain, in accordance with ISO 19123:2007 [INS ISDSS] 
 
EXAMPLE Orthoimage, Image time series, digital elevation model (as grid or TIN), point grids etc. 
 
NOTE In other words, a coverage is a feature that has multiple values for each attribute type, where 
each direct position within the geometric representation of the feature has a single value for each 
attribute type. 
 

(3) data type 
specification of a value domain with operations allowed on values in this domain [ISO/TS 19103:2005, 
definition 4.1.5] 
 
EXAMPLE Integer, Real, Boolean, String, Date (conversion of a date into a series of codes). 
NOTE Data types include primitive predefined types and user-definable types. All instances of a data 
type lack identity. [ISO 19156:2011] 
 

(4) domain feature 
feature of a type defined within a particular application domain 
 
NOTE This may be contrasted with observations and sampling features, which are features of types 
defined for cross-domain purposes. [ISO 19156:2011(E)] 
 

(5) Ex-situ 
referring to the study, maintenance or conservation of a specimen or population away from its natural 
surroundings 
 
NOTE Opposite of in-situ. 
 
[ISO 19156:2011(E)] 
 

(6) feature 
abstraction of real-world phenomena [ISO 19101:2002, definition 4.11] 
 
NOTE 1 A feature may occur as a type or an instance. In this document, feature instance is meant 
unless otherwise specified. [ISO 19156:2011(E)] 
 
NOTE 2 In INSPIRE, features are referred to as "spatial objects" 
 

(7) Feature type  
class of features having common characteristics [ISO 19156:2011(E)] 
 

(8) GML application schema  
application schema written in XML Schema in accordance with the rules specified in ISO 19136:2007  
[ISO 19136:2007] 
 

(9) Measure  
value described using a numeric amount with a scale or using a scalar reference system [ISO 
19136:2007, definition 4.1.41]  

 

(10) Measurement  
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set of operations having the object of determining the value of a quantity [ISO/TS 19101-2:2008, 
definition 4.20]  
 

(11) Observation  
act of measuring or otherwise determining the value of a property [ISO 19156:2011(E)] 
 

(12) Observation procedure  
method, algorithm or instrument, or system of these, which may be used in making an observation [ISO 
19156:2011(E)] 
  

(13) Observation protocol 
combination of a sampling strategy and an observation procedure used in making an observation 
[ISO 19156:2011(E)] 
 

(14) Observation result  
estimate of the value of a property determined through a known observation procedure [ISO 
19156:2011(E)] 
 

(15) Property  
facet or attribute of an object referenced by a name [ISO 19143:2010, definition 4.21]  
 
EXAMPLE Abby's car has the colour red, where "colour red" is a property of the car instance [ISO 
19156:2011(E)] 
 
 

(16) Property type  
characteristic of a feature type  
 
EXAMPLE cars (a feature type) all have a characteristic colour, where "colour" is a property type  
 
NOTE 1 The value for an instance of an observable property type can be estimated through an act of 
observation  
 
NOTE 2 In chemistry-related applications, the term "determinand" or "analyte" is often used.  
 
[ISO 19156:2011(E)] 
 

(17) Sampling feature  
feature which is involved in making observations concerning a domain feature, this feature provides 
the direct context for the specific observation (spatial, specimen)  
 
EXAMPLE station, transect, section or specimen.  
 
NOTE A sampling feature is an artefact of the observational strategy, and has no significance 
independent of the observational campaign.  
 
[ISO 19156:2011(E)] 
 

(18) Spatial sampling feature  
a sampling feature with a spatial coverage. Used for observations where the result varies within the 
scope of the feature 
 
EXAMPLE ShipsTrack, Profile, Swath.  
 
NOTE A spatial sampling feature is an artefact of the observational strategy, and has no significance 
independent of the observational campaign.  
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(19) Specimen  
A Specimen is a physical sample, obtained for observation(s) carried out ex situ, sometimes in a 
laboratory. [ISO 19156:2011(E)] 
 

(20) Value  
element of a type domain [ISO/IEC 19501:2005]  
 
NOTE 1 A value considers a possible state of an object within a class or type (domain).  
 
NOTE 2 A data value is an instance of a datatype, a value without identity.  
 
NOTE 3 A value can use one of a variety of scales including nominal, ordinal, ratio and interval, spatial 
and temporal. Primitive datatypes can be combined to form aggregate datatypes with aggregate values, 
including vectors, tensors and images. 
 
[ISO 19156:2011(E)] 

5 Conventions 

5.1 Conceptual schemas 
Conceptual schemas in the normative part of this Standard are presented in the Unified Modeling 
Language (UML). UML diagrams are presented in compliance with ISO/IEC 19505-2. 
 

5.2 Requirements class 
Each normative statement (requirement or recommendation) in this standard is a member of a 
requirements class. Each requirements class is described in a discrete clause or sub-clause, and 
summarized using the following template: 
 

Requirements class /req/{classM} 

Target type [artefact or technology type] 

Name Human readable name of the Requirement 
Class 

Dependency [identifier for another requirements class] 

Requirement /req/{classM}/{reqN} 

Recommendation /rec/{classM}/{recO} 

Requirement /req/{classM}/{reqP} 

Requirement /Recommendation [repeat as necessary] 

 
 
All requirements in a class must be satisfied. Hence, the requirements class is the unit of re-use and 
dependency, and the value of a Dependency requirement is another requirements class. All 
requirements in a dependency must also be satisfied by a conforming implementation. A requirements 
class may consist only of dependencies and introduce no new requirements.  

5.3 Requirement 
All requirements are normative, and each requirement is presented using the following templates. 
Either :  
 

/req/[classM]/[reqN] [Normative statement] 

where /req/[classM]/[reqN] identifies the requirement. 
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or  

/rec/[classM]/[recN] [Informative statement] 

where /rec/[classM]/[reqN] identifies the recommendation.  
 
The use of this layout convention allows the normative provisions of this Standard to be easily located 
by implementers.  
 

5.4 Abbreviations 

FoI Feature of Interest 
GML Geography Markup Language 
O&M Observations and Measurements 
OGC Open Geospatial Consortium 
SensorML Sensor Model Language 
SOS Sensor Observation Service 
SWE Sensor Web Enablement 
UML Unified Modeling Language 
WFS Web Feature Service 

XML Extensible Markup Language 
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6 Observation models in INSPIRE 
 

6.1.1 Use of O&M vs. Coverage Model 
 
Many types of spatial data can be structured using either O&M or GML coverages. As an initial step one 
must determine which model to follow for specifying the data models. In certain cases, often pertaining 
to coverage results, the result is of primary interest while the methodology used in attaining this result 
is secondary. In other cases, while the result is still of importance, a good understanding of the process 
that was utilized in generating these results is of utmost importance in proper further utilization of the 
result data.  
 
Differentiation in a Result/Coverage-centric vs. an Observation-centric view helps determine if a specific 
type of data should be encoded via O&M observations or GML coverages. 
 

Requirements class /req/inspire-observation-model 

Target type Logical model 

Name INSPIRE observation model identification  

Dependency urn:iso:dis:iso:19156:clause:7.1 

Dependency urn:iso:dis:iso:19123:clause:5 

Recommendation /rec/inspire-observation-model/coverage-centric-view 

Recommendation /rec/inspire-observation-model/observation-centric-view 

 

6.1.2 Result/Coverage-centric view 
 
In the Result/Coverage-centric view, the result (generally a coverage in this case) is the primary object 
of interest while the description of the observation process is just metadata of the result. 
In this view:  

- ñFirst class citizensò are coverages 
- ñSecond class citizenò, the description of the observation act, can be described as metadata about 

the coverage. 
 

In this context, it is even possible to envision design patterns that forgo provision of procedural 
information entirely as this in not of further relevance for the interpretation of the result.  
 

/rec/inspire-observation-
model/coverage-centric-view 

If a Result/Coverage-centric view is best suited for 
exchanging information on a specific domain, then O&M is not 
relevant for this purpose.  
Information exchange implementation SHOULD conform to 
ñISO 19123:2005 Geographic information ï Schema for 
coverage geometry and functionsò, OGC Coverage 
Implementation Schema and the recommendations contained 
in the ñTechnical Guidance for the  
implementation of INSPIRE Download Services using WCSò. 

 
Note: 
In the context of INSPIRE a dedicated ñTechnical Guidance for the implementation of INSPIRE 
Download Services using WCSòprovides additional requirements and recommendations. 
 

6.1.3 Observation-centric view 
 
In the Observation-centric view, full knowledge of the result acquisition process is necessary: the explicit 
relationships between the result and the feature of interest, sampling feature, procedure etc. This 

http://www.opengis.net/spec/waterml/2.0/req/xsd-xml-rules
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knowledge must be provided to ensure proper (re)use of the result. 
In this view:  

- ñFirst class citizensò is the description of the observation act. Richness in the properties and 
description of the observation process is required. 

- ñSecond class citizenò, the result, is associated to the observation. 
 

/rec/inspire-observation-
model/observation-centric-view 

If an observation-centric view is best suited for exchanging 
information on a specific domain, then ñISO 19156:2011 
International Standard on Observations and Measurementsò 
(O&M) and OGC SWE are relevant for this purpose 
Information exchange implementation SHOULD conform to 
O&M, apply OGC SWE, and the recommendations contained 
in the current document. 

 
Note: 
In the context of INSPIRE a dedicated ñTechnical Guidance for implementing download services using 
the OGC Sensor Observation Service and ISO 19143 Filter Encodingò provides additional requirements 
and recommendations. 
 
 

6.2 O&M Design Patterns 
 

Requirements class /req/inspire-om-design-patterns 

Target type Logical model 

Name INSPIRE O&M design patterns 

Dependency /req/inspire-observation-model 

Dependency /req/inspire-om-core 

Dependency urn:iso:dis:iso:19156:clause:7.2.2 

Dependency urn:iso:dis:iso:19156:clause:8 

Dependency urn:iso:dis:iso:19156:clause:9 

Dependency urn:iso:dis:iso:19156:clause:10 

Dependency urn:iso:dis:iso:19156:clause:11 

Dependency urn:iso:dis:iso:19156:clause:D.3.4 

Recommendation /rec/inspire-om-design-patterns/main 

Recommendation /rec/inspire-om-design-patterns/pointObservation 

Recommendation /rec/inspire-om-design-patterns/pointTimeSeriesObservation 

Recommendation /rec/inspire-om-design-patterns/multiPointObservation 

Recommendation /rec/inspire-om-design-patterns/profileObservation 

Recommendation /rec/inspire-om-design-patterns/trajectoryObservation 

Recommendation /rec/inspire-om-design-patterns/gridObservation 

Recommendation /rec/inspire-om-design-patterns/gridSeriesObservation 

Recommendation /rec/inspire-om-design-patterns/specimenObservation 

Recommendation /rec/inspire-om-design-patterns/specimenTimeSeriesObservation 

In order to guide the application of O&M, different design patterns fully embracing the richness of the 
standard have been identified. Each of them is introduced in the following chapter by way of an example 
and the corresponding specialised observation type to be used. 

http://www.opengis.net/spec/waterml/2.0/req/xsd-xml-rules
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The detailed specialised observations feature catalogue is available in ñAnnex B: INSPIRE 
specialised observationsò.  
 

/rec/inspire-om-design-
patterns/main 

O&M design patterns described in this document SHOULD be 
applied if an observation-centric view is best suited for 
exchanging information 
However, in case those design patterns canôt be applied 
because of domain specificity, domain specific O&M design 
patterns and corresponding UML model, encoding, 
conformance and conformance classes SHOULD be defined. 

6.2.1 Decision Tree 
 
The following decision tree provides a support in the determination of the correct design pattern to use 
for a specific use case. Each design pattern leads to a specialised observation. 
The final nodes of the decision tree (light green) provide the name/id of the design pattern to refer to 
within the rest of the document. 

 
 

Figure 3: Observation-centric view decision tree to specialised observation type 
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6.2.2 Point based observation 

6.2.2.1. PointObservation 
 
A first example of such case could be the measurement of the height of a given tree, the 
featureOfInterest being defined as a ñspecies occurrence pointò. 
The óPointObservationô specialised observation provides the necessary artifact to exchange such 
information. 
 

 

Figure 4 : PointObservation ï schematic example 

 
 

/rec/inspire-om-design-
patterns/pointObservation 

When the Observation represents a measurement of a 
property at a single point in time and space the specialised 
observation óPointObservationô SHOULD be used. 

 
PointObservation class diagram is introduced in the figure below. 
ñTable 1 : Point Observation ï example content descriptionò right after provides a description on how 
each information element is to be provided. 
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Figure 5 : PointObservation ï class diagram 

 

O&M 
Attribute/association 

Example content description 

processUsed Process instance providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_SamplingPoint at the geographic location of the measurement 

phenomenonTime A time instant e.g. 2012-01-30T10:30:00.00Z (in ISO 8601 including time 
zone). See chapter 7.1.1 Observation. 

 class PointObserv ation

çfeatureTypeè

PointObserv ation

çFeatureTypeè

observ ation::OM_Observ ation

PointObservation - a single point measurement

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

çFeatureTypeè

Sampling Cov erage Observ ation::SamplingCov erageObserv ation

featureOfInterest.shape 

shall be consistent with 

spatial components of 

result.domain 

observedProperty shall 

be consistent with 

result.rangeType

phenomenonTime shall 

be consistent with 

temporal component of 

result.domain

featureOfInterest must be a SF_SamplingPoint

/* featureOfInterest must be a SF_SamplingPoint */

inv: self.featureOfInterest->forAll(oclIsKindOf(SF_SamplingPoint))

phenomenonTime must be a TM_Instant

/* phenomenonTime must be a TM_Instant */

inv: self.phenomenonTime.oclIsKindOf(TM_Instant)

result must be a CV_DiscretePointCoverage

/* result must be a CV_DiscretePointCoverage */

inv: self.result.oclIsKindOf(CV_DiscretePointCoverage)
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observedProperty Link to a vocabulary defining species height. See chapter 7.1.2 Observed 
property. 

result Single valued coverage recording an estimate of the observed property 
(e.g. 8.2) and the unit used in the result (e.g. Meter). 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

Table 1 : Point Observation ï example content description 

6.2.2.2. Point TimeSeries Observation 
 
An example of such case could be an air quality monitoring station providing ozone concentration 
measurements. The featureOfInterest represents the direct surrounds of the air intake (i.e. the air bubble 
surrounding the air intake). The location for the measurements is provided through this 
featureOfInterest.  
As this design pattern usually provides a time series (temporal coverage) result, the explicit 
phenomenonTime and/or resultTime will often be provided together with the result values. 
 
The óPointTimeSeriesObservationô specialised observation provides the necessary artifact to exchange 
such information. 
Note that such design patterns also apply for repeated manual measurements at a fixed location in 
space, as well as automated measurements with an irregular measurement interval. 
 

 

Figure 6 : Point TimeSeries Observation ï schematic example 

 

/rec/inspire-om-design-
patterns/pointTimeSeriesObservation 

When the Observation represents a time-series of point 
measurements of a property at a fixed location in space 
the specialised observation 
óPointTimeSeriesObservationô SHOULD be used 

 
Point TimeSeries Observation class diagram is introduced in the figure below. 
ñTable 2 : Point TimeSeries Observation ï example content descriptionò right after provides a description 
on how each information element is to be provided. 
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Figure 7 : Point TimeSeries Observation ï class diagram 

 
Two types of Timeseries are identified in WaterML2 ï part I : Measurement Timeseries and Categorical 
Timeseries. An example of the concrete type ówml2:MeasurementTimeseriesô is provided in ñAnnex B : 
INSPIRE specialised observationsò chapter B.2 ñFeature catalogue ï Specialised Observations. 
Extension (informative) 

NOTE: Specimen Observation is not explicitly stated as a spatial object type in COMMISSION 
REGULATION (EU) 1253/2013 implementing Directive 2007/2/EC as regards interoperability of spatial 
data sets and services. . The need for including it was expressed by Member State experts through the 
temporary MIG sub-group on SOS and O&M (MIWP-7a). They are therefore to be considered 
informative. 

Feature catalogue metadata  

Application Schema INSPIRE Application Schema Specialised Observations. Extension   

Version number 1.0 

Types defined in the feature catalogue  

class PointTimeSeriesObserv ation

PointTimeSeriesObservation - a series of measurements at the same location, each point has time, value

WaterML2 - part I defines TimeSeries

çfeatureTypeè

PointTimeSeriesObserv ation

çFeatureTypeè

Sampling Cov erage Observ ation::SamplingCov erageObserv ation

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

çFeatureTypeè

observ ation::

OM_Observ ation

{ featureOfInterest.shape shall 

be consistent with spatial 

components of result.domain  

:  }

{ observedProperty shall 

be consistent with 

result.rangeType :  }

{ phenomenonTime 

shall be consistent with 

temporal component 

of result.domain :  }

{ featureOfInterest must be a SF_SamplingPoint : /* featureOfInterest must 

be a SF_SamplingPoint */

inv: self.featureOfInterest->forAll(oclIsKindOf(SF_SamplingPoint)) }

{ phenomenonTime must be a TM_Period : /

*phenomenonTime must be a TM_Period */

inv: self.phenomenonTime.oclIsKindOf(TM_Period) }

{ result must be a TimeSeries : /* result must 

be a Timeseries */

inv: self.result.oclIsKindOf(TimeSeries) }

class Timeseries - core

CVT_DiscreteTimeInstantCoverage

çFeatureTypeè

Timeseries

constraints

{record-type homogenous}

çDataTypeè

TimeseriesMetadata

+ baseTime: TM_Instant [0..1]

+ spacing: TM_PeriodDuration [0..1]

+ temporalExtent: TM_Period [0..1]

+ extension: NamedValue [0..*]

constraints

{temporalExtent = domainExtent (renamed)}

çFeatureTypeè

Timeseries (Domain Range)::

TimeseriesDomainRange

çFeatureTypeè

Interleav ed (TVP) Timeseries::

TimeseriesTVP

0..*

Annotation

+metadata 0..1
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Type Package Stereotypes 

SpecimenObservation Specimen Observations «featureType» 

SpecimenTimeSeriesObservation Specimen Observations «featureType» 

A.1.1.1 SpecimenObservation 

SpecimenObservation 

  Name: Specimen Observation 
  Subtype of: SamplingCoverageObservation 
  Definition: Observation that represents a measurement of a property of a Specimen at a 

single point in time. 
  Description: The SpecimenObservation represents a single measurement or estimation of a 

property of a Specimen at a single point in time. For example the Nitrate 
concentration of a water sample taken from a lake. 

  Stereotypes: «featureType» 
 

Constraint: featureOfInterest must be a SF_Specimen  

  Natural 
language: 

featureOfInterest must be a SF_Specimen 

  OCL: inv: self.featureOfInterest->forAll(oclIsKindOf(SF_Specimen)) 
 

Constraint: SF_Specimen samplingLocation is mandatory  

  Natural 
language: 

SF_Specimen samplingLocation is mandatory 

  OCL: inv: featureOfInterest.SF_Specimen.samplingLocation -> notEmpty() 
 

Constraint: phenomenonTime must be a TM_Instant  

  Natural 
language: 

phenomenonTime must be a TM_Instant 

  OCL: inv: self.phenomenonTime.oclIsKindOf(TM_Instant) 
 

Constraint: result must be a CV_DiscretePointCoverage  

  Natural 
language: 

result must be a CV_DiscretePointCoverage 

  OCL: inv: self.result.oclIsKindOf(CV_DiscretePointCoverage) 
 

A.1.1.2 SpecimenTimeSeriesObservation 

SpecimenTimeSeriesObservation 

  Name: SpecimenTimeSeriesObservation 
  Subtype of: SamplingCoverageObservation 
  Definition: Observation that represents a time-series of point measurement of a property of 

a Specimen analysed at regular intervals 
  Description: The SpecimenTimeSeriesObservation represents a time series of observations 

on a Specimen made repeatedly with the same procedure. 
  Stereotypes: «featureType» 

 

Constraint: featureOfInterest must be a SF_Specimen  

  Natural 
language: 

featureOfInterest must be a SF_Specimen 

  OCL: inv: self.featureOfInterest->forAll(oclIsKindOf(SF_Specimen)) 
 

Constraint: SF_Specimen samplingLocation is mandatory  

  Natural 
language: 

SF_Specimen samplingLocation is mandatory 

  OCL: inv: featureOfInterest.SF_Specimen.samplingLocation -> notEmpty() 
 

Constraint: phenomenonTime must be a TM_Period  
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SpecimenTimeSeriesObservation 

  Natural 
language: 

phenomenonTime must be a TM_Period 

  OCL: inv: self.phenomenonTime.oclIsKindOf(TM_Period) 
 

Constraint: result must be a TimeSeries  

  Natural 
language: 

result must be a Timeseries 

  OCL: inv: self.result.oclIsKindOf(TimeSeries) 
 

wml2: MeasurementTimeseries implementationò. 
 

O&M 
Attribute/association 

Example content description 

processUsed Process instance providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_SamplingPoint at the geographic location of the measurement. It 
must be the same location for the entire time series. 
Note that in the case of fixed monitoring stations further guidance are 
provided at chapter 7.1.6 Linking to monitoring facility / network. 

phenomenonTime A time period (in ISO 8601) representing the start and end date/times of 
the time series. See chapter 7.1.1 Observation. 

observedProperty Link to a vocabulary defining ozone hourly mean. See chapter 7.1.2 
Observed property. 

result The result should be a set of TimeValuePairs encoded according to 
Annex B: INSPIRE specialised observations. It should also indicate the 
units used in the result (ex : µg/m³ or ppm). 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

Table 2 : Point TimeSeries Observation ï example content description 

6.2.2.3. MultiPoint Observation 
 
An example of such case could be a distributed sensor network reporting the temperature at different 
locations for the same time. 
The points themselves are not on a grid but may be distributed in any manner ï for example unevenly 
spaced around a coastline 
The featureOfInterest represents a bounding box or polygon that includes all the measurement locations 
 
The óMultiPointObservationô specialised observation provides the necessary artifact to exchange such 
information. 
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Figure 8 : MultiPoint Observation ï schematic example 

 

/rec/inspire-om-design-
patterns/multiPointObservation  

When the Observation represents a set of measurements on 
the same observed property all made at exactly the same 
time but at different locations 
the specialised observation óMultiPointObservationô 
SHOULD be used 

 
MultiPoint Observation class diagram is introduced in the figure below. 
ñTable 3 : MultiPoint Observation ï example content descriptionò right after provides a description on 
how each information element is to be provided. 
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Figure 9 : MultiPoint Observation ï class diagram 

Note that MultiPoint contains multiple single gml:Point as members. 
 

O&M 
Attribute/association 

Example content description  

processUsed Process instance providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_SamplingSurface with a geometry that defines the total extent of the 
MultiPointObservation. (i.e. a bounding box or polygon that includes all the 
measurement locations). 

phenomenonTime A time instant (in ISO 8601) when the observations were taken (all 
measurements must be taken at the same time instant).  
See chapter 7.1.1 Observation. 

 class MultiPointObserv ation

MultiPointObservation - Set of point measurements at same time instant, each point has location, value

çfeatureTypeè

MultiPointObserv ation

çFeatureTypeè

observ ation::OM_Observ ation

çFeatureTypeè

Sampling Cov erage Observ ation::

SamplingCov erageObserv ation

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

featureOfInterest.shape 

shall be consistent with 

spatial components of 

result.domain 

observedProperty shall 

be consistent with 

result.rangeType

phenomenonTime shall 

be consistent with 

temporal component of 

result.domain

featureOfInterest shall be a SF_SamplingSurface

/* featureOfInterest must be a SF_SamplingSurface */ 

inv: self.featureOfInterest->forAll(oclIsKindOf(SF_SamplingSurface))

phenomenonTime shall be a TM_Instant

/*phenomenonTime must be a TM_Instant */

inv: self.phenomenonTime.oclIsKindOf(TM_Instant)

result must be a MultiPointCoverage

/* result must be a MultiPointCoverage */

inv: self.result.oclIsKindOf(MultiPointCoverage)
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observedProperty Link to a vocabulary defining temperature. See chapter 7.1.2 Observed 
property. 

result The result should be a GML MultiPointCoverage. For large result sets an 
out-of-band result (e.g. in binary) may be provided. 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

Table 3 : MultiPoint Observation ï example content description 

 
 

6.2.3 Trajectory based Observations 

6.2.3.1. Profile Observation 
 
An example of such case could be a ship measuring the salinity at varying depths along a water column, 
the featureOfInterest being a vertical water column at one given ship location. 
The actual locations of individual measurements along the water column are provided with the result. 
All measurements are located within the water column with either relative position (from start of water 
column) or absolute position (i.e. coordinates including the depth). 
  
The óProfileObservationô specialised observation provides the necessary artifact to exchange such 
information. 
 

 

Figure 10 : Profile Observation ï schematic example 

 

/rec/inspire-om-design-
patterns/profileObservation 

When the Observation represents the measurement of a 
property along a vertical profile in space at a single time 
instant the specialised observation óProfileObservationô 
SHOULD be used 

 
Profile Observation class diagram is introduced in the figure below. 
ñTable 4 : Profile Observation ï example content descriptionò right after provides a description on how 
each information element is to be provided. 
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Figure 11 : Profile Observation ï class diagram 

  

 class Profile Observ ation

ProfileObservation - a series of measurements along a vertical l ine at the same nominal time

çfeatureTypeè

ProfileObserv ation

çFeatureTypeè

observ ation::OM_Observ ation

Profile is grid with 

one vertical axis

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

çFeatureTypeè

Sampling Cov erage Observ ation::

SamplingCov erageObserv ation

featureOfInterest.sh

ape shall be 

consistent with 

spatial components 

of result.domain 

observedProperty shall 

be consistent with 

result.rangeType

phenomenonTime 

shall be consistent 

with temporal 

component of 

result.domain

featureOfInterest must be a SF_SamplingCurve

/* featureOfInterest must be a SF_SamplingCurve */

inv: self.featureOfInterest->forAll(oclIsKindOf(SF_SamplingCurvet))

phenomenonTime must be a TM_Instant

/*phenomenonTime must be a TM_Instant */

inv: self.phenomenonTime.oclIsKindOf(TM_Instant)

result must be a ReferenceableGridCoverage or 

RectifiedGridCoverage

/*result must be a ReferenceableGridCoverage or a 

RectifiedGridCoverage */

inv: self.result.oclIsKindOf(ReferenceableGridCoverage)

OR

inv: self.result.oclIsKindOf(RectifiedGridCoverage)

spatial domain of the 

result shall contain one 

axis and that shall be 

vertical
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O&M 
Attribute/association 

Example content description 

processUsed Process instance providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_SamplingCurve with a geometry that defines the geometry of the 
profile. 

phenomenonTime A time instant (in ISO 8601) when the observations were taken. See 
chapter 7.1.1 Observation. 

observedProperty Link to a vocabulary defining salinity. See chapter 7.1.2 Observed 
property. 

result The result encoded according to Annex B: INSPIRE specialised 
observations. It should also indicate the units used in the result. 
For large result sets an out-of-band result (e.g. in binary) may be provided. 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

Table 4 : Profile Observation ï example content description 

6.2.3.2. Trajectory Observation 
 
An example of such case could be a moving ship making sea surface temperature measurements, the 
featureOfInterest being the trajectory of the ship 
 
The actual locations of individual measurements along the trajectory are provided with the results. 
All measurements are located within the trajectory with either relative position (from start of the 
trajectory) or absolute position (i.e. coordinates). 
Each measurement is made at a separate point along the trajectory and at a separate time. The result 
is therefore a set of time, location, value triples. 
 
The óTrajectoryObservationô specialised observation provides the necessary artifact to exchange such 
information.

 

Figure 12 : Trajectory Observation ï schematic example 
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/rec/inspire-om-design-
patterns/trajectoryObservation 

When the Observation represents the measurement of a 
property along a meandering curve in time and space the 
specialised observation óTrajectoryObservationô SHOULD be 
used 
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Trajectory Observation class diagram is introduced in the figure below.  
ñTable 5 : Trajectory Observation ï example content descriptionò right after provides a description on 
how each information element is to be provided. 
 

Figure 13 : Trajectory Observation ï class diagram 

 

 class Trajectory Observ ation

From WaterML

TrajectoryObservation - sequential measurements along a curve. Each point has time, location, value.

çfeatureTypeè

TrajectoryObserv ation

çFeatureTypeè

observ ation::OM_Observ ation

çFeatureTypeè

Sampling Cov erage Observ ation::

SamplingCov erageObserv ation

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

CVT_DiscreteTimeInstantCoverage

çTypeè

Timeseries::Timeseries

+ temporalExtent  :TM_Period

constraints

{temporalExtent = domainExtent (renamed)}

CVT_TimeInstantValuePair

çDataTypeè

Timeseries::AnnotatedTimeValuePair

+ geometry  :TM_Position

+ value  :Record

constraints

{geometry renamed time}

{increasing in time}

çdataTypeè

TimeLocationValueTriple

+ location  :GM_Position

featureOfInterest.shap

e shall be consistent 

with spatial 

components of 

result.domain 

observedProperty shall 

be consistent with 

result.rangeType

phenomenonTime 

shall be consistent 

with temporal 

component of 

result.domain

result must be a TimeSeries

/* result must be a TimeSeries */

inv: self.result.oclIsKindOf(TimeSeries)

result.point must be TimeLocationValueTriple

/* each point in the result must be a TimeLocationValueTriple */

inv: self.result.point.oclIsKindOf(TimeLocationValueTriple)

featureOfInterest must be a SF_SamplingCurve

/*featureOfInterest must be a SF_SamplingPoint*/

inv: self.featureOfInterest->forAll(oclIsKindOf(SF_SamplingPoint))

phenomenonTime must be a TM_Period

/* phenomenonTime must be a TM_Period */

inv: self.phenomenonTime.oclIsKindOf(TM_Period)

+collection 0..*

+point 1..*
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O&M 
Attribute/association 

Example content description 

processUsed Process instance  providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_SamplingCurve with a geometry that defines the geometry of the 
trajectory. 

phenomenonTime A time period (in ISO 8601) representing the start and end date/times of 
the trajectory. See chapter 7.1.1 Observation. 

observedProperty Link to a vocabulary defining water temperature. See chapter 7.1.2 
Observed property. 

result The result (a set of Location, Time, Value triples) encoded according to 
Annex B: INSPIRE specialised observations. It should also indicate the 
units used in the result. 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

Table 5 : Trajectory Observation ï example content description 

6.2.4 Grid based Observations 

6.2.4.1. Grid Observation 
 
An example of such case could be the determination of the ocean color over a gridded field taken at a 
single instant in time such as a rectified or georeferenced satellite data.  
The featureOfInterest represents the extent of the grid. 
The actual locations of individual observations within the grid are provided with the results. All individual 
measurement locations are located within the grid boundaries. The grid cell being observed is provided 
in the domain of the coverage result, the color observed is provided within the range of the coverage 
result 
 
The óGridObservationô specialised observation provides the necessary artifact to exchange such 
information. 
 

 

Figure 14 : Grid Observation ï schematic example 
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/rec/inspire-om-design-
patterns/gridObservation 

When the Observation represents a gridded field at a single 
time instant the specialised observation óGridObservationô 
SHOULD be used 

 
Grid Observation class diagram is introduced in the figure below. 
ñTable 6 : Grid Observation ï example content descriptionò right after provides a description on how 
each information element is to be provided. 
 

 

Figure 15 : Grid Observation ï class diagram 

 

O&M 
Attribute/association 

Example content description 

 class GridObserv ation

GridObservation

çfeatureTypeè

GridObserv ation

çFeatureTypeè

observ ation::OM_Observ ation

çFeatureTypeè

Sampling Cov erage Observ ation::SamplingCov erageObserv ation

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

featureOfInterest.shape 

shall be consistent with 

spatial components of 

result.domain 

observedProperty shall 

be consistent with 

result.rangeType

phenomenonTime shall 

be consistent with 

temporal component of 

result.domain

featureOfInterest must be a SF_SamplingSolid or SF_SamplingSurface

/*featureOfInterest must be a SF_SamplingSolid or SF_SamplingSurface 

*/

inv: self.featureOfInterest->forAll(oclIsKindOf(SF_SamplingSolid))

OR

inv: self.featureOfInterest->forAll(oclIsKindOf(SF_SamplingSurface))

result must be a RectifiedGridCoverage or 

ReferenceableGridCoverage

/*result must be a RectifiedGridCoverage or 

RefererencableGridCoverage*/

inv: self.result.oclIsKindOf(RectifiedGridCoverage) OR 

self.result.oclIsKindOf(ReferenceableGridCoverage)

phenomenonTime must be a TM_Instant

/*phenomenonTime must be a TM_Instant*/

inv: self.phenomenonTime.oclIsKindOf(TM_Instant)
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processUsed Process instance providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_SamplingSurface that defines the extent of the Grid of data. 

phenomenonTime A time instant e.g. 2012-01-30T10:30:00.00Z (in ISO 8601 including time 
zone) which the Grid represents. See chapter 7.1.1 Observation. 

observedProperty Link to a vocabulary defining water color. See chapter 7.1.2 Observed 
property. 

result The result containing the grid points (as the domain of the coverage) and 
the observed ocean colour values (as the rangeSet of the coverage 
encoded according to Annex B: INSPIRE specialised observations. 
For large grids an out-of-band result (e.g. in binary) may be provided. 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

Table 6 : Grid Observation ï example content description 

 

6.2.4.2. GridSeries Observation 
 
An example of such case could be the determination of the ocean temperature over a gridded field 
studied over time such as in a simulation/model run 
The featureOfInterest represents the extent of the grid. The ocean temperature is modelled for each grid 
cell over time. 
The actual locations of individual observations within the grid are provided with the results. All 
measurement locations are located within the grid boundaries.  
 
The óGridSeriesObservationô specialised observation provides the necessary artifact to exchange such 
information. 

 

Figure 16 : GridSeries Observation ï schematic example 

 

/rec/inspire-om-design-
patterns/gridSeriesObservation 

When the Observation represents an evolving gridded field at 
a succession of time the specialised observation 
óGridSeriesObservationô SHOULD be used 

GridSeries Observation class diagram is introduced in the figure below. 
ñTable 7 : GridSeries Observation ï example content descriptionò right after provides a description on 
how each information element is to be provided. 
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Figure 17 : GridSeries Observation ï class diagram 

  

 class GridSeriesObserv ation

GridSeriesObservation

çfeatureTypeè

GridSeriesObserv ation

çFeatureTypeè

observ ation::OM_Observ ation

çFeatureTypeè

Sampling Cov erage Observ ation::SamplingCov erageObserv ation

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

featureOfInterest.shape 

shall be consistent with 

spatial components of 

result.domain 

observedProperty shall 

be consistent with 

result.rangeType

phenomenonTime shall 

be consistent with 

temporal component of 

result.domain

featureOfInterest must be a SF_SamplingSolid

/*featureOfInterest must be a SF_SamplingSolid */

inv: self.featureOfInterest->forAll(oclIsKindOf(SF_SamplingSolid))

One of the axes of the 

domain must be a 

temporal axis.

phenomenonTime must be a TM_Period

/* phenomenonTime must be a TM_Period */

inv: self.phenomenonTime.oclIsKindOf(TM_Period)

result must be a RectifiedGridCoverage or 

ReferenceableGridCoverage

/* result must be a RectifiedGridCoverage or a 

ReferenceableGridCoverage */

inv: self.result.oclIsKindOf(RectifiedGridCoverage) OR 

self.result.oclIsKindOf(ReferenceableGridCoverage)
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O&M 
Attribute/association 

Example content description 

processUsed Process instance providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_SamplingSurface that defines the extent of the Grid of data. 

phenomenonTime A time period (in ISO 8601) representing the start and end date/times of 
the model run. See chapter 7.1.1 Observation. 

observedProperty Link to a vocabulary defining water temperature. See chapter 7.1.2 
Observed property. 

result The result containing the grid points (as the spatio-temporal domain of the 
coverage with one of the axes being be a temporal axis) and the observed 
sea surface temperature values (as the rangeSet of the coverage encoded 
according to Annex B: INSPIRE specialised observations. It should also 
indicate the units used in the result. 
For large grids an out-of-band result (e.g. in binary) may be provided. 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

Table 7 : GridSeries Observation ï example content description 

6.2.5 Specimen based Observations 

6.2.5.1. Specimen Observation 
 
An example of such case would be a sample or specimen taken from the sampled feature and analysed 
once ex situ in an external laboratory. 
 
 
The óSpecimenObservationô specialised observation provides the necessary artifact to exchange such 
information. 
 

 

Figure 18 : Specimen Observation ï schematic example 

 

/rec/inspire-om-design-
patterns/specimenObservation 

When the Observation represents a measurement of a 
property of a Specimen at a single point in time the 
specialised observation óSpecimenObservationô SHOULD 
be used. 

Specimen Observation class diagram is introduced in the figure below. 
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ñTable 8 : Specimen Observation ï example content descriptionò provides a description on how each 
information element should be provided. 
 

 

 Figure 19: Specimen Observation ï class diagram 

 

O&M OM_Observation 
Attribute/association 

Example content description 

processUsed Process instance providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_Specimen corresponding to the water bottle the concentration is 
measured from. 

phenomenonTime A time instant e.g. 2012-01-30T10:30:00.00Z (in ISO 8601). See chapter 
7.1.1 Observation. 

observedProperty Link to a vocabulary defining water temperature. See chapter 7.1.2 
Observed property. 

result Single valued coverage recording an estimate of the observed property 
(e.g. 79) and the unit used in the result (e.g ppm). 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

 

class SpecimenObserv ation

SpecimenObservation - a single measurement of a property of a Specimen

çfeatureTypeè

SpecimenObserv ation

çFeatureTypeè

observ ation::OM_Observ ation

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

çFeatureTypeè

Sampling Cov erage Observ ation::SamplingCov erageObserv ation

{ featureOfInterest must be a 

SF_Specimen : /* featureOfInterest must

be a SF_Specimen */

inv: self.featureOfInterest->forAll

(oclIsKindOf(SF_Specimen)) }

{ phenomenonTime must be a TM_Instant : /* 

phenomenonTime must be a TM_Instant */

inv: self.phenomenonTime.oclIsKindOf(TM_Instant) }

{ result must be a 

CV_DiscretePointCoverage : /* result must 

be a CV_DiscretePointCoverage */

inv: self.result.oclIsKindOf

(CV_DiscretePointCoverage) }

{ observedProperty shall 

be consistent with 

result.rangeType :  }

{ featureOfInterest.shape 

shall be consistent with 

spatial components of 

result.domain  :  }

{ phenomenonTime shall be consistent 

with temporal component of 

result.domain :  }

{ SF_Specimen samplingLocation is mandatory : /* 

SF_Specimen samplingLocation is mandatory */

inv: featureOfInterest.SF_Specimen.samplingLocation

-> notEmpty() }
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O&M SF_Specimen 
Attribute/association 

Example content description 

materialClass Basic classification of the material type of the specimen (here : water) 

samplingTime A time instant (in ISO 8601) representing the moment when the specimen 
was retrieved from the sampled feature. 

samplingMethod Information about the sampling context: method used, the responsible 
party, etcé 

sampledFeature Link to the domainFeature being sampled (ex : the lake of code óxxxxô) 

Table 8 : Specimen Observation ï example content description 

NOTE: Specimen Observation is not explicitly stated as a spatial object type in COMMISSION 
REGULATION (EU) 1253/2013 implementing Directive 2007/2/EC as regards interoperability of spatial 
data sets and services. . The need for including it was expressed by Member State experts through the 
temporary MIG sub-group on SOS and O&M (MIWP-7a). Section 6.2.5.1 is therefore to be considered 
informative. 
 

6.2.5.2. Specimen TimeSeries Observation 
 
 
An example of such case would be a sample or specimen taken from the sampled feature and re-
analysed at regular intervals ex situ in an external laboratory. This could apply to the measurement of 
the biochemical oxygen demand (BOD) in waste water treatment plants; it is measured by taking one 
sample and studying BOD evolution over time in a laboratory. While the usual result requested is BOD 
5 (5 difference of O2 consumption by micro-organisms after 5 days) or BOD 21, in some cases you may 
require the entire time series. 
 
The óSpecimenTimeSeriesObservationô specialised observation provides the necessary artifact to 
exchange such information. 

 

Figure 20 : Specimen TimeSeries Observation ï schematic example 

 
 

/rec/inspire-om-design-
patterns/specimenTimeSeriesObservation 

When the Observation represents a measurement of 
a property of a Specimen analysed at regular 
intervals the specialised observation 
óSpecimenTimeSeriesObservationô SHOULD be 
used 

 
Specimen TimeSeries Observation class diagram is introduced in the figure below. 
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ñTable 9 : Specimen TimeSeries Observation ï example content descriptionò right after provides a 
description on how each information element is to be provided. 
 

 

Figure 21 : Specimen TimeSeries Observation ï class diagram 

 
  

class SpecimenTimeSeriesObserv ation

SpecimenTimeSeriesObservation - a series of measurements on the same specimen, each point has time, value

WaterML2 - part I defines TimeSeries

çfeatureTypeè

SpecimenTimeSeriesObserv ation

çFeatureTypeè

cov erageObserv ation::

OM_DiscreteCov erageObserv ation

çFeatureTypeè

observ ation::OM_Observ ation

{ observedProperty shall 

be consistent with 

result.rangeType :  }

{ featureOfInterest.shape shall be 

consistent with spatial 

components of result.domain   :  }

{ phenomenonTime shall

be consistent with 

temporal component of 

result.domain :  }

{ featureOfInterest must be a 

SF_Specimen : /* featureOfInterest must 

be a SF_Specimen */

inv: self.featureOfInterest->forAll

(oclIsKindOf(SF_Specimen)) }

{ SF_Specimen samplingLocation is mandatory : /* 

SF_Specimen samplingLocation is mandatory */

inv: featureOfInterest.SF_Specimen.samplingLocation -> 

notEmpty() }

CVT_DiscreteTimeInstantCoverage

çtypeè

Timeseries::Timeseries

+ temporalExtent: TM_Period

CVT_TimeInstantValuePair

çDataTypeè

Timeseries::AnnotatedTimeValuePair

+ geometry: TM_Position

+ value: Record

{ temporalExtent = 

domainExtent (renamed) 

:  }

{ increasing in time :  }{ geometry renamed 

time :  }

çFeatureTypeè

Sampling Cov erage Observ ation::

SamplingCov erageObserv ation

{ phenomenonTime must be a TM_Period : /

*phenomenonTime must be a TM_Period */

inv: self.phenomenonTime.oclIsKindOf(TM_Period) }

{ result must be a Timeseries : /* result must be a 

Timeseries */

inv: self.result.oclIsKindOf(TimeSeries)

}

+collection 0..*

+point 0..*
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O&M OM_Observation 
Attribute/association 

Example content description 

processUsed Process instance providing information about the responsible party, 
documented process etc. See chapter 7.1.4 Procedure. 

featureOfInterest A SF_Specimen corresponding to the water bottle the reapeated 
measurement are taken from. 

phenomenonTime A time period (in ISO 8601) representing the start and end date/times of 
the time series. See chapter 7.1.1 Observation. 

observedProperty Link to a vocabulary defining biochemical oxygen demand. See chapter 
7.1.2 Observed property. 

result The result should be a set of TimeValuePairs encoded according to 
Annex B: INSPIRE specialised observations. It should also indicate the 
units used in the result. 

resultTime The time the result was made available (e.g. published). See chapter 7.1.1 
Observation. 

 

O&M SF_Specimen 
Attribute/association 

Example content description 

materialClass Basic classification of the material type of the specimen (here : water) 

samplingTime A time instant (in ISO 8601) representing the moment when the specimen 
was retrieved from the sampled feature. 

samplingMethod Information about the sampling context: method used, the responsible 
party, etcé 

sampledFeature Link to the domainFeature being sampled (ex : the waste water treatment 
plant of code óxxxxô) 

Table 9 : Specimen TimeSeries Observation ï example content description 

 
NOTE: Specimen TimeSeries Observation is not explicitly stated as a spatial object type in 
COMMISSION REGULATION (EU) 1253/2013 implementing Directive 2007/2/EC as regards 
interoperability of spatial data sets and services. The need for including it was expressed by Member 
State experts through the temporary MIG sub-group on SOS and O&M (MIWP-7a). Section 6.2.5.2 is 
therefore to be considered informative. 
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7 O&M INSPIRE profile 

Requirements for the structure and content of XML data instances provided by web services or servers. 

 

Requirements class /req/inspire-om-core 

Target type XML data document 

Name INSPIRE profile for the implementation of O&M 

Dependency /req/inspire-observation-model 

Dependency http://www.opengis.net/spec/OMXML/2.0/req/observation 

Dependency http://www.opengis.net/spec/OMXML/2.0/req/sampling 

Dependency http://www.opengis.net/spec/OMXML/2.0/req/spatialSampling 

Recommendation /rec/inspire-om-core/observation-identifier 

Recommendation /rec/inspire-om-core/observation-time 

Recommendation /rec/inspire-om-core/observedProperty-communityVocabulary 

Recommendation /rec/inspire-om-core/observedProperty-skos 

Recommendation /rec/inspire-om-core/featureOfInterest-type 

Recommendation /rec/inspire-om-core/featureOfInterest-identifier 

Recommendation /rec/inspire-om-core/featureOfInterest-sampledFeature 

Recommendation /rec/inspire-om-core/featureOfInterest-sampledFeatureIdentifier 

Recommendation /rec/inspire-om-core/featureOfInterest-depth-elevation 

Recommendation /rec/inspire-om-core/procedure-noSensorInstance 

Recommendation /rec/inspire-om-core/procedure-communityVocabulary 

Recommendation /rec/inspire-om-core/procedure-process 

Recommendation /rec/inspire-om-core/procedure-identifier 

Requirement /req/inspire-om-core/procedure-processParameter 

Recommendation /rec/inspire-om-core/procedure-processParameterSch 

Recommendation /rec/inspire-om-core/onlineResource 

Requirement /req/inspire-om-core/relatedMonitoringFeature-parameter 

Recommendation /rec/inspire-om-core/relatedMonitoringFeature-URI 

Recommendation /rec/inspire-om-core/observationSet 
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7.1 Core Observation profile 

7.1.1 Observation 
 

/rec/inspire-om-core/observation-
identifier 

A om:OM_Observation SHOULD include a gml:identifier 
element and its value SHOULD be a unique and persistent 
HTTP URI as specified by the appropriate naming authority. 

  

/rec/inspire-om-core/observation-
time 

The values of temporal elements - om:phenomenonTime, 
om:validTime and om:resultTime - SHOULD be encoded 
using the ISO8601 extended time format and SHOULD 
include the time offset from UTC. 

 

7.1.2 Observed property 
 

/rec/inspire-om-
core/observedProperty-
communityVocabulary 

The observedProperty SHOULD be a reference to a 
community managed vocabulary: 

- The value of the om:observedProperty/@xlink:href 
SHOULD be an HTTP URI through which the 
observedProperty description can be downloaded 

- The value of the om:observedProperty/@xlink:title 
attribute SHOULD carry the name of the observed 
property 

 

/rec/inspire-om-
core/observedProperty-skos 

In case a RDF/XML description is used: 
- The value of the om:observedProperty/@xlink:href 

attribute SHOULD be an HTTP URI that 
dereferences to a RDF/XML description of the 
property type that conforms to the community defined 
skos concepts 

- The value of the om:observedProperty/@xlink:title 
attribute SHOULD match the value of the associated 
skos:Concept/skos:prefLabel. 

 
Note: INSPIRE has developed an ObservableProperty model to provide a framework for extending a 
pre-defined term in a vocabulary with additional information, such as constraints (e.g. the earlier 
wavelength example), or statistical measures (e.g. the earlier temperature example). 
It is non normative and provided for information in Annex J: Observable properties model. 
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7.1.3 FeatureOfInterest 

7.1.3.1. FeatureOfInterest type 
 
In some cases, the featureOfInterest exists only because an observation exists, i.e. it is only defined in 
order to perform an observation of the real world; in this case, a specific sampling feature must be 
defined to serve as featureOfInterest. In other cases, a feature used in other contexts within the domain 
will also serve as a featureOfInterest for an observation. 
 
This situation is summarized in Figure 22 below. 
 

 

Figure 22 : Relationship between sampling and domain features [ISO 19156:2011, Figure 10] 

 

/rec/inspire-om-
core/featureOfInterest-type 

Unless otherwise specified in a given observation subtype, 
the featureOfInterest SHOULD be one of 
SF_SamplingFeature derived Types. 

 
 

/rec/inspire-om-
core/featureOfInterest-identifier 

The featureOfInterest of an om:Observation SHOULD be 
provided with its gml:identifier. 

 

7.1.3.2. sampledFeature 
In many cases, only a featureOfInterest is provided in the form of a samplingFeature; the description of 
the associated sampledFeature is often missing. SampledFeature information referring to the media or 
realm covered is useful for providing a better understanding of the context of the featureOfInterest 
 

/rec/inspire-om-
core/featureOfInterest-
sampledFeature 

When using a SF_SamplingFeature as featureOfInterest, at 
least one domain feature (GFI_Feature) SHOULD be 
provided as sampledFeature to provide the necessary 
context. In case such feature is not available, then a URI 
entry to a reference ontology (e.g. NASAôs SWEET 
Ontology2) SHOULD be provided. 

 
 

                                                      
 
 
2 http://sweet.jpl.nasa.gov/  

class Figure 10: sampling v s. domain features

Observation protocol

OM_Observ ation

SF_SamplingFeature

GFI_Feature

GFI_DomainFeature OM_Process

Design

+relatedObservation

0..*

Intention

çinformativeè

+sampledFeature

1..*

çinformativeè
+procedure

+featureOfInterest

1
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The following example points to a URI which, when dereferenced, provides 

the corresponding sampled domain feature (here an a quifer)  

<sf:sampledFeature xlink:href="http://ressource.brgm -

rec.fr/data/EntiteHydroGeol/113AA01" xlink:title="Calcaire Ludien de 

l' Eocène sup. du Bassin Parisien"/>  

 

In the same domain context ,  but without such data content  available ,  one 

could use:  

<sf:sampledFeature 

xlink:href="https://sweet.jpl.nasa.gov/2.3/realmHydro.owl#Aquifer" 

xlink:title="Aquifer"/>  

 

Figure 23 : Linking to sampledFeature 

 

/rec/inspire-om-core/featureOfInterest-
sampledFeatureIdentifier 

When a domain feature (GFI_Feature) is 
provided as sampledFeature its gml:identifier 
SHOULD be provided 

 
 

7.1.3.3. depth/elevation 
 

/rec/inspire-om-
core/featureOfInterest-depth-
elevation 

When using a SF_SamplingFeature as featureOfInterest, in 
order to indicate depth or elevation a ósf:parameterô 
SHOULD be used. Its ónameô attribute SHOULD be ódepthô 
or óelevationô (depending on the context) and óvalueô attribute 
SHOULD be of type ógml:MeasureTypeô with indication of 
the óuomô. 

7.1.4 Procedure 
Within this profile, the observation procedure (OM_Process) is considered as an algorithm, sensor type, 
or time series type, but not as an individual, physical device (sensor instance). In INSPIRE context, the 
theme II.7 Environmental Monitorings Facilities provides the necessary elements to exchange such 
information (see INSPIRE D2.8.III.7 INSPIRE Data Specification on Environmental Monitoring Facilities 
ï Technical Guidelines). 
 
 

/rec/inspire-om-core/procedure-
noSensorInstance 

The OM_Process SHOULD NOT refer to the 
description of a sensor instance. 

 
 

/rec/inspire-om-core/procedure-
communityVocabulary 

The procedure SHOULD be a reference to a 
community managed vocabulary exposed according 
to /rec/inspire-om-core/procedure/process. 

 
The Process class defined within INSPIRE allows for the lightweight provision of procedural information.  
The detailed Process feature catalogue is available in chapter ñAnnex C: INSPIRE Processò 
along with a standardised mapping to SensorML 1.0.1. 
 

/rec/inspire-om-core/procedure-process Where the OM_Observation type or any sub-type 
thereof is used to make data available, either the 
Process Featuretype or its mapping to SensorML 
SHOULD be used to describe the procedure used in 
an OM_Observation 

 

/rec/inspire-om-core/procedure-
identifier 

The procedure of an om:Observation SHOULD be provided 
with its gml:identifier 
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Figure 24 : Process Class 

 

/req/inspire-om-core/procedure-
processParameter 

Where the OM_Observation type or any sub-type 
thereof is used to make data available and if the 
processParameter attribute is present in the 
procedure property of an OM_Observation object, 
its value (a name) SHALL be included in the 
parameter attribute of the OM_Observation object. 

 
An example of such cross-reference is the following 
Process  

¶ identifier: ukmo_global_model  

¶ documentation: http://www.metoffice.gov.uk/research/modelling -

systems/unified - model/weather - forecasting  

¶ processParameter: 

http://inspire/processParameterValue.html#AnalysisTime  

¶ processParameter: 

http://inspire/processParameterValue.html#AssimilationWindow  

OM_Observation  

¶ phenomenonTime: 00z 15/05/2011 -  00z 21/05/2011  

¶ resultTime: 0420z 15/05/2011  

¶ parameter:  Name: 

http://inspire/processParameterValue.html#AnalysisTime  

Value: 00z 15/05/2011  

 class Process

çfeatureTypeè

Process

çvoidableè

+ inspireld  :Identifier

+ name  :CharacterString [0..1]

+ type  :CharacterString

+ documentation  :DocumentCitation [0..*]

+ processParameter  :ProcessParameter [0..*]

+ responsibleParty  :RelatedParty [1..*]

çFeatureTypeè

observation::OM_Process

çFeatureTypeè

observ ation::OM_Observ ation

+ phenomenonTime  :TM_Object

+ resultTime  :TM_Instant

+ validTime  :TM_Period [0..1]

+ resultQuality  :DQ_Element [0..*]

+ parameter  :NamedValue [0..*]

Base Types 2::DocumentCitation

+ name  :CharacterString

çvoidableè

+ shortName  :CharacterString [0..1]

+ date  :CI_Date

+ link  :URL [1..*]

+ specificReference  :CharacterString [0..*]

çdataTypeè

ProcessParameter

+ name  :ProcessParameterNameValue

+ description  :CharacterString [0..1]

çcodeListè

ProcessParameterNameValue

tags

asDictionary = true

extensibil ity = any

vocabulary = 

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

+generatedObservation

0..*

ProcessUsed +procedure

1

0..*

+relatedObservation 0..*
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¶ parameter:  Name: 

http://inspire/processParameterValue.html#AssimilationWindo

w 

Value: 20z 14/05/2011 -  02z 15/05/2011  

Figure 25 : processParameter cross reference example  

 

/rec/inspire-om-core/procedure-
processParameterSch 

Where the processParameter attribute is used, 
schematron rules SHOULD be provided together 
with the schema in order to assure that all keys used 
in the observation parameters are also be listed 
under the process parameters. 

 

7.1.5 Online resource 
In cases where an observation is directly referenced using its identifier, the client is not aware of the 
actual service endpoint providing the response. The following recommendation helps solving that issue. 
 

/rec/inspire-om-core/onlineResource When providing a direct reference to an observation using 
resolvable HTTP URI (see /rec/inspire-
SOS/ObservationURI), one or more 
gml:metaDataProperty / /gml:GenericMetaData/  

gmd:CI_OnlineResource  elements identifying 

services that deliver the actual measurements SHOULD 
be provided. 

 
é 
<om:OM_Observation gml:id="o_1654042">  

<gml:metaDataProperty>  

  <gml:GenericMetaData>  

   <gmd:CI_OnlineResource>  

    <gmd:linkage>  

     <gmd:URL>http://ressource.brgm -

rec.fr/service/sosRawPiezo /service=SOS&version=2.0.0&request=Get Capabilities

</gmd:URL>  

    </gmd:linkage>  

    <gmd:protocol>  

     <gco:CharacterString>OGC:SOS - 2.0.0</gco:CharacterString>  

    </gmd:protocol>  

   </gmd:CI_OnlineResource>  

  </gml:GenericMetaData>  

 </gml:metaDataProperty>  

é 

Figure 26 : Providing the online resource delivering the observation 

7.1.6 Linking to monitoring facility / network 
  
In some cases, Observations are provided but not directly linked to related Monitoring feature at which 
they were made. The óparameterô attribute of the Observation enables to do so. 

/req/inspire-om-
core/relatedMonitoringFeature-
parameter 

To make a reference to an Environmental Monitoring 
Facility or an Environmental Monitoring Network from an 
OM_Observation, a óparameterô attribute SHALL be 
provided, whose ónameô attribute is 
'relatedMonitoringFeature' and whose óvalueô attribute is the 
external object identifier of the referenced spatial object. 

 

/rec/inspire-om-
core/relatedMonitoringFeature-URI 

In case the observation óparameterô is used, its óvalueô 
attribute SHOULD be a resolvable HTTP URI 


























































































































































