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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical

com

mittee has been established has the right to be represented on that committee. International

organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.

ISO

collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The

described in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeg

..... i her—matntenance are
ded for the

different types of ISO documents should be noted. This document was drafted in acéordapce with the

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh“patent rights. Details of

any

on the ISO list of patent declarations received (see www.iso.org/patents);

Any

constitute an endorsement.

For

patent rights identified during the development of the document willbe in the Introdug¢tion and/or

frade name used in this document is information given for the-éonvenience of users gnd does not

in explanation of the voluntary nature of standards;, the meaning of ISO specifi¢ terms and

exprgssions related to conformity assessment, as wellvas information about ISO's aglherence to

the

www.iso.org/iso/foreword.html.

World Trade Organization (WTO) principles in‘the Technical Barriers to Trade| (TBT), see

This|document was prepared by Technical Cominittee ISO/TC 211, Geographic information/Geomatics,
in col]laboration with the European Committee for Standardization (CEN) Technical Commiftee CEN/TC

287,
and

(Feographic Information, in accordance with the Agreement on technical cooperation hetween ISO
[EN (Vienna Agreement), and in collaboration with the Open Geospatial Consortium (QGC).

This|second edition cancels and replaces the first edition (ISO 19156:2011), which has been technically

revided.

The

Any

main changes are as follows:

the UML model and'the requirements/conformance class structure has been completely redesigned
o address the confemporary modelling and observation data provision use cases;

tthe fundamenital Observation model has remained largely the same asin ISO 19156:2011, but certain
¢arefullydesigned improvements and clarifications for the intended use have been incjuded;

the Sample model has been refined: given the integral nature of the Sample model,|is has been
(|1ecided to include that term in the name of the document;

Annex C has been added listing the changes between ISO 19156:2011 and this document.

feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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Introdu

ction

This document arises from work originally undertaken through the Open Geospatial Consortium’s
Sensor Web Enablement (SWE) activity. A set of interfaces and protocols was standardized through
which applications and services are able to access sensors of all types, and observations generated by

them, over t

he Web.

A new generation of geospatial standards is now emerging, based on general Web standards,
architecture and current practice, as described in W3C Spatial Data on the Web Best Practices.[31 This
includes several new standards for describing and publishing sensors and observations, such as the

O0GC SensorFhings AP -and-the W36/066-Semantie-Sensor-Network-Ontotogy-Hi-Thisseeond-edition
of ISO 19156 (now named “Observations, Measurements and Samples”, or abbreviated to "QM$") is

informed by
publication
exchange.

The contenf
Geospatial
changesin g

The name 4
www.iso.or

pf observation data as part of the Web of data, while also supporting other means of

presented in this document is derived from the previous edition published by
Consortium as OGC 10-004r3, and also ISO 19156:2011. A technicalynote describin
omparison to ISO 19156:2011 is provided in Annex C.

nd contact information of the maintenance agency for this'‘document can be foui
b /maintenance agencies.

these recent developments. The focus of revising SO 19156:2011 is aimed at erablinjg the

data

Dpen
b the

nd at
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Geographic information — Observations, measurements
and samples

1 Scope

This document defines a conceptual schema for observations, for features involved in the observation
Procfss; i I i i I ; idg models for
the gxchange of information describing observation acts and their results, both withinand between
different scientific and technical communities.

Observations commonly involve sampling of an ultimate feature-of-interest. THis-documgnt defines a
comimon set of sample types according to their spatial, material (for ex situ observations) ¢r statistical
natufe. The schema includes relationships between sample features (sub-sampling, derived samples).

This|document concerns only externally visible interfaces and places.ig)restriction on th¢ underlying
implementations other than what is needed to satisfy the interface specifications in the actyal situation.

2 Normative references

The following documents are referred to in the text in*such a way that some or all of their content
constitutes requirements of this document. For dated<references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 19103, Geographic information — Conceptuakschema language
ISO 19107, Geographic information — Spatiaksthema

ISO 19108, Geographic information —Temporal schema

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO dnd IEC maintainté¥rminology databases for use in standardization at the following addresses:

— ISO Online brewsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
appljcation schema
conceptual schema for data required by one or more applications

[SOURCE: ISO 19101-1:2014, 4.1.2]

3.2
coverage
feature that acts as a function to return values from its range for any direct position within its domain

[SOURCE: ISO 19123-1:—,1 3.1.8]

1) Under preparation. Stage at the time of publication: ISO/FDIS 19123-1:2023.

©1S0 2023 - All rights reserved 1
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3.3
data type

:2023(E)

specification of a value domain with operations allowed on values in this domain

EXAMPLE

Note 1 to ent

Integer, Real, Boolean, String and Date.

ry: Data types include primitive predefined types and user-definable types.

[SOURCE: ISO 19103:2015, 4.14]

3.4

domain

well-defined set

Note 1 to entfy: All elements within a domain (set) are of a given type.

[SOURCE: IS0 19109:2015, 4.8, modified — Original Note 1 to entry has been replaced with a new|Note
1 to entry.]

3.5

domain feafure

feature of a fype defined within a particular application domain

Note 1 to enfry: This can be contrasted with observations and sampling featlires, which are features of fypes
defined for cfoss-domain purposes.

3.6

ex situ

off-site

referring to|the study, maintenance or conservation of a_specimen or population away from its nafural
surroundings

Note 1 to entfy: Opposite of in situ (on-site).

Note 2 to emtry: An example of ex situ and direct is measuring a patient’s temperature with a mefcury
thermometer in a blood sample.

Note 3 to entry: An example of ex situsand remote is measuring a patient’s temperature with an infrfa-red
thermometer pointed at the blood sample:

3.7

feature

abstraction jof real-world phenomena

Note 1 to entfy: A feature/can occur as a type or an instance. In this document, feature instance is meant ynless
otherwise spgcified.

[SOURCE: 1§0,19101-1:2014, 4.1.11, modified — Note 1 to entry has been modified.]

3.8

feature-of-interest
subject of the observation

3.9

feature type
class of features having common characteristics

© IS0 2023 - All rights reserved
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3.10

in situ

on-site

referring to the study, maintenance or conservation of a specimen or population without removing it
from its natural surroundings

Note 1 to entry: Opposite of ex situ (off-site).

Note 2 to entry: An example of in situ and direct is measuring a patient’s temperature with a mercury
thermometer in the patient’s rectum.

Note 3 to entry: An example of in situ and remote is measuring a patient’s temperature with an infra-red
thermometer at a distance.

3.11
meagure
<GML> value described using a numeric amount with a scale or using a scalar reference syqtem

Note [l to entry: When used as a noun, measure is a synonym for physical quantity.
[SOURCE: ISO 19136-1:2020, 3.1.41]

3.12
measurement
set of operations having the object of determining the value df‘a quantity

[SOURCE: 1SO 19101-2:2018, 3.21]

3.13
observation
act carried out by an observer to determine the ¥alue of an observable property of an object| (feature-of-
interjest) by using a procedure, with the valueyprovided as the result

3.14
observation result
estimate of the value of a property determined through a known observation procedure

3.15
observer
identifiable entity that can.generate observations pertaining to an observable property by implementing
a prqcedure

Note|l to entry: Amobserver is an instance of a sensor, instrument, implementation of an algorithm or a being
such ps a person.

3.16
prodedureé
specified way to carry out an activity or a process

[SOURCE: ISO 9000:2015, 3.4.5, modified — Note 1 to entry has been deleted.]

3.17
process
set of interrelated or interacting activities that use inputs to deliver an intended result

[SOURCE: ISO 9000:2015, 3.4.1, modified — Notes 1-6 have been deleted.]

3.18
property
facet or attribute of an object referenced by a name

EXAMPLE Abby’s car has the colour red, where “colour red” is a property of the car.

©1S0 2023 - All rights reserved 3
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Note 1 to entry: In some communities, the observed property is referred to as the measurand.
[SOURCE: ISO 19143:2010, 4.21, modified — Example and note have been added to the entry.]

3.19

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 to entry: The value for an instance of an observable property type can be estimated through an act of
observation.

Note 2 to entfy: In chemistry-related applications, the term “determinand” or “analyte” is often used.

3.20
proximate feature-of-interest
entity that i§ directly of interest in the act of observing

Note 1 to entty: This is a specialized form of the feature-of-interest.

3.21

range
<coverage> [set of feature attribute values associated by a function, the.€overage, with the elements of
the domain pf a coverage

Note 1 to entfy: This is consistent with the more generic definition of ‘“range" in ISO 19107.
[SOURCE: IS0 19123-1:—, 3.1.47]

3.22
sample
object that i representative of a concept, real-world-ébject or phenomenon

3.23

sampler
device or erftity (including humans) thatiis used by, or implements, a sampling procedure to credte or
transform opne or more sample(s)

3.24

sensor
element of ajmeasuring systémthat is directly affected by a phenomenon, body, or substance carryjing a
quantity to be measured

[SOURCE: JGGM 200:2612, 3.8, modified — EXAMPLES and NOTE deleted.]

3.25
ultimate feature-of-interest

entity that is+Htimately-ofinterestinthe-actof observing

Note 1 to entry: This is a specialized form of the feature-of-interest.

3.26
unit of measure
reference quantity chosen from a unit equivalence group

Note 1 to entry: In positioning services, the usual units of measurement are either angular units or linear units.

Implementations of positioning services shall clearly distinguish between SI units and non-SI units. When non-SI
units are employed, it is required that their relation to SI units be specified.

[SOURCE: ISO 19116:2019, 3.29]
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3.27
value
element of a type domain

Note 1 to entry: A value considers a possible state of an object within a class or type (domain).
Note 2 to entry: A data value is an instance of a datatype, a value without identity.
Note 3 to entry: 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.

[SOURCE:TSO/TET T9501:2005, UU0UU_5, modified — Notes I- 3 to entry have been added,]

4 Document conventions

4.1 | Abbreviated terms and acronyms

CIS Coverage Implementation Schema

EO Earth observation

GFM General Feature Model

GML Geography Markup Language

INSPIRE Infrastructure for Spatial Information in\Europe

0&M Observations and measurements

OMS Observations, measurements and samples (this document)
0GC Open Geospatial Consortium

RDA Research Data Alliafice

SensprML  OGC Sensor Mddel Language

SOS OGC Sensaor-Observation Service
STA OGC SensorThings API

SWE OGC Sensor Web Enablement
UML Unified Modeling Language
UoM unit of measure

URI Uniform Resource Identifier
XML Extensible Markup Language
2-D two-dimensional

3-D three-dimensional

4.2 Schema language

The conceptual schema specified in this document is in accordance with the Unified Modelling Language
(UML, ISO/IEC 19501), following the guidance of ISO 19103.
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The UML in Abstract Core and Basic packages is conformant with the profile described in
ISO 19136-1:2020, Annex E. Use of this restricted idiom supports direct transformation into a GML
Application Schema. The stereotype «FeatureType» states that a class is an instance of the «metaclass»
FeatureType (ISO 19109) and therefore represents a feature type.

The prose explanation of the model uses the term “property” to refer to both class attributes and
association roles. This is consistent with the General Feature Model described in ISO 19109. In the
context of properties, the term “value” refers to either a literal (for attributes whose type is simple),
or to an instance of the class providing the type of the attribute or target of the association. Within
the explanation, the property names (property types) are sometimes used as natural language words
where this assists in constructing a readable text.

4.3 Model element names

This documpnt specifies a model for observations using terminology that is based on cuFsent prdctice
in a variety |of scientific and technical disciplines. It is designed to be applied across disciplines, sp the
best or “mogt neutral” term has been used in naming the classes, attributes and associations provjided.
The terminplogy does not, however, correspond precisely with any single discipline. As an ajid to
implementel's, a mapping from the element names specified in this documentte-common terminglogy
in related application domains is provided in Annex B.

4.4 Reql:I'rements and recommendations

All requirements are normative and each is presented with the following template:

|Requireme nt /req/{pkg}/{classM}/{reqN} | [Normative statement]

where /req/{pkg}/{classM}/{reqN} identifies the reguirement. The use of this layout convention
allows the normative provisions of this document to be easily located by implementers.

All defined [lasses, attributes and associationssmentioned within requirements or recommendations
are shown in bold. These correspond to references to the definition of the referenced element.

The following base (/req/{pkg}/) has been used per package:
a) /req/obs-cpt: Conceptual Observation schema;

b) /req/obs-core: Abstract Observation Core;

c) /req/obs-basic: BasicObservations;

d) /req/sam-cpt: Conceptual Sample schema;

e) /req/s3am-corerAbstract Sample core;

f) /req/sam:-basic: Basic Samples.

In the lines below, the base (/req/{pkg}/) has been left out for better readability.
For naming of individual requirements pertaining to classes, the following syntax is used.
— {Class Name}-sem: The semantic definition of the concept, together with the naming of the Class.

For naming of individual requirements pertaining to attributes or associations, the following syntax is
used.

— {Attribute/Association Name}-sem: The semantic definition of the concept, together with the
naming of the attribute or association role. Except for cases where concepts are mandatory within
all packages, these statements are phrased to be cardinality-neutral, e.g. they apply to cardinality
0.
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— {Attribute/Association Name}-type: Type information pertaining to the attribute or association
when the type is constrained within one model package.

— {Attribute/Association Name}-card: Cardinality information pertaining to the attribute or
association, when the cardinality is constrained within one model package.

— {Attribute/Association Name}-con: Additional constraints. As these sometimes pertain to
multiple attributes or associations, this part of the name can become more complex.

Individual requirements are case-sensitive, following UML naming conventions. Requirements

pertaining to classes contain the class name in UpperCamelCase. Requirements pertaining to attributes
or assaciations utilize the attribute name or association role name in lowerCamelCase

All r¢commendations are informative and each is presented with the following template;

|Rec bmmendation /rec/{pkg}/{classM}/{recO} | [Informative statement]

whete /rec/{pkg}/{classM}/{recO} identifies the recommendation. The use-of this layout convention

allows the informative provisions of this document to be easily located by-implementers.

4.5 | Requirements classes

Each| statement (requirement or recommendation) in this document is a member of a r¢quirements

class]

All requirement classes are normative.

Each|requirements class is described in a discrete clause and summarized using the followihg template:

Requirements class

freq/{pkg}/{classM}

Targgt type [artefact or technology type]
Namje Name of the requirements class
Impgrts /req/{pkg}/{classZ}

Reqyirement

/req/{pkg}/{classM}/{reqN}

Recdmmendation

/rec/{pkg}/{classM}/{recO}

Reqyirement

/req/{pkg}/{classM}/{reqP}

Reqyirement/Recommendation

[repeat as necessary]

All requirements i aClass shall be satisfied. Hence, the requirements class is the unit of re-use and

dependency.

Depgndency*te’another requirements class (and the requirements and recommendationg defined in
it) is|donetusing the “Imports” keyword. All requirements in a dependency shall also be satisfied by a

conftrrming implementation.

A requirements class may consist only of dependencies and introduce no new requirements.

4.6 Conformance classes

Conformance to this document is possible at a number of levels, specified by conformance classes in
accordance with Annex A. Each conformance class is summarized using the following template:

Conformance class

/conf/{pkg}/{classM}

Requirements

[Identifier for the requirements class]

Test purpose

[Reason for test]

Test method

[Method to determine if test fulfilled]

Test type

[Type of test]
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All tests in a class shall be passed. Each conformance class tests conformance to a set of requirements
packaged in a requirements class.

4.7 Identifiers

Each requirements class, requirement and recommendation is identified by a unique identifier. This
allows cross-referencing of class membership, dependencies and links from each conformance test
to the requirements tested. Appended to a base Uniform Resource Identifier (URI) that identifies the
specification as a whole, it enables the construction of a complete URI for identification in an external

context.

The entire |[Requirements and Conformance Structure, consisting of the individual requirements
and definitipns together with the information on how these are linked together for the creatipn of
Requiremerlts and Conformance classes, will be exposed in a machine-actionable format (su¢h as the
one provided by the OGC Definitions Server).

The URI forjeach requirements class has the form:
http://www.opengis.net/spec/om/3.0/req/pkg/classM

The URI forjeach requirement has the form:
http://wwwl.opengis.net/spec/om/3.0/req/pkg/classM/regN

The URI forjeach recommendation has the form:
http://www.opengis.net/spec/om/3.0/rec/pkg/classM/recO

The URI for feach conformance class has the form:
http://www.opengis.net/spec/om/3.0/conf/pkg/classM

4.8 Associations in UML context diagrams

The UML mjodel described in this document s rather complex. To keep the text size readable in the
UML, context diagrams of this document only display certain associations of each class. Please [refer
to the conteixt diagram of a particulat ¢lass to see all associations of that class. All associations qgf the
classes in egch package are also shown in the detailed package overview diagrams in Annex E.

5 Conformance

5.1 Overyiew

Clauses 8 tg 13 ofithis document use UML to present conceptual schemas for describing Observations.
These schemas.define conceptual classes that:

a) may be considered to comprise a cross-domain application schema; or

b) may be used in application schemas, profiles and implementation specifications.

This flexibility is controlled by a set of UML types that can be implemented in a variety of manners. Use
of alternative names that are more familiar in a particular application is acceptable, provided that there
is a one-to-one mapping to classes and properties in this document.

The UML model in this document defines conceptual classes. Various software systems define
implementation classes or data structures. All of these reference the same information content. The
same name may be used in implementations as in the model, so that types defined in the UML model
may be used directly in application schemas.
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Annex A defines a set of conformance tests that will support applications whose requirements range
from the minimum necessary to define data structures to full object implementation.

5.2 Conformance classes

The conformance rules for Models in general are described in ISO 19109. Application Schemas also
claiming conformance to this document shall also conform to the rules specified in Clauses 8 to 13 and
pass all relevant test cases of the Abstract Test Suite in Annex A.

Depending on the characteristics of the implementing model application, schema or profile, one or
more of the declared conformance classes can be chosen for fine-grained Observations, measurements

and samples (OMS) conformance. Table 1, Table 2, Table 3, Table 4, Table 5 and Table 6 lis

classes by package, including their relative identifiers and the corresponding subclauses)of
Test [Suite. The full URIs of the conformance classes are formed by prefixing the relative

described in 4.7.

Table 1 — Conceptual Observation schema conformance¢lasses

E all of these
the Abstract
URI path as

Conformance class Identifier Subclause
Condeptual Observation schema package /conf/obs-cpt All
Condeptual Observation - Deployment /conf/obs-cpt/Deployment Al2
Congeptual Observation — Host /conf/obs-cpt/Host Al3
Congeptual Observation - ObservableProperty |/conf/obs-cpt/ObservableProperty Al4
Congdeptual Observation - Observation /conf/obs-cpt/Observation A.15
Congdeptual Observation - Observer /conf/obs-cpt/Observer Al6
Condeptual Observation - ObservingProcedure |/conf/obs-cpt/ObservingProcedure Al7
Condeptual Observation - Procedure /eanf/obs-cpt/Procedure Al18

Table 2 — AbstractObservation Core conformance classes

Conformance class Identifier Subclause
Abstract Observation Core package /conf/obs-core A2.1
Abstract Observation Core - AbstractDeploy- |/conf/obs-core/AbstractDeployment A2.2
men
Abstract Observation Core~ AbstractHost /conf/obs-core/AbstractHost A.2.3
Abstrract Observation-Core — AbstractObserva- | /conf/obs-core/AbstractObservableProperty A2.4
bleProperty
Abstract Observation Core — AbstractObserva- | /conf/obs-core/AbstractObservation A.2.5
tion
Abstract/Observation Core - AbstractObserva- |/conf/obs-core/AbstractObservationCharacter- A.2.6
tionCharacteristics istics
Abstract Observation Core — AbstractObServer |/cont/obs-core/AbsStractUbserver A2.7
Abstract Observation Core - AbstractObserv- |/conf/obs-core/AbstractObservingProcedure A.2.8
ingProcedure
Abstract Observation Core - NamedValue /conf/obs-core/NamedValue A29
Abstract Observation Core - AbstractObserva- | /conf/obs-core/AbstractObservationCollection A.2.10
tionCollection

Table 3 — Basic Observations conformance classes

Conformance class Identifier Subclause
Basic Observations package /conf/obs-basic A3.1
Basic Observations - Deployment /conf/obs-basic/Deployment A3.2
©1S0 2023 - All rights reserved 9
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Table 3 (continued)

Conformance class Identifier Subclause
Basic Observations — GenericDomainFeature /conf/obs-basic/GenericDomainFeature A.3.3
Basic Observations - Host /conf/obs-basic/Host A.3.4
Basic Observations - ObservableProperty /conf/obs-basic/ObservableProperty A.3.5
Basic Observations - Observation /conf/obs-basic/Observation A.3.6
Basic Observations - ObservationCharacteristics| /conf/obs-basic/ObservationCharacteristics A.3.7
Basic Observations - ObservationCollection /conf/obs-basic/ObservationCollection A.3.8
Basic Observatiens—Observer feontfobsbasiefObserver A9
Basic Obseryations - ObservingCapability /conf/obs-basic/ObservingCapability A3.10
Basic Obseryations - ObservingProcedure /conf/obs-basic/ObservingProcedure A3

Table 4 — Conceptual Sample schema conformance classes

Conformance class Identifier Subclapse
Conceptual §ample schema package /conf/sam-cpt A4.1
Conceptual §ample - PreparationProcedure /conf/sam-cpt/PreparationProcedure A42
Conceptual §ample - PreparationStep /conf/sam-cpt/PreparationStép A43
Conceptual §ample - Sample /conf/sam-cpt/Sample A44
Conceptual §ample - Sampler /conf/sam-cpt/Sampler A4.]
Conceptual §ample - Sampling /conf/sam-cpt/Sampling A4.9
Conceptual ample - SamplingProcedure /conf/sam-cpt/SamplingProcedure A4

Table 5 — Abstract Sample Core conformance classes

Conformance class Identifier Subclapise
Abstract Sarhple Core package /€onf/sam-core A.5.1
Abstract Sample Core - AbstractPreparation- * , | /conf/sam-core/AbstractPreparationProce- A.5.2
Procedure dure
Abstract Sample Core - AbstractPreparation- | /conf/sam-core/AbstractPreparationStep A.5.3
Step
Abstract Sarhple Core - AbstractSample /conf/sam-core/AbstractSample A5.4
Abstract Sarhple Core - AbstractSampler /conf/sam-core/AbstractSampler A5.%
Abstract Sample Core - AbstractSampling /conf/sam-core/AbstractSampling A.5.6
Abstract Sample Core~AbstractSamplingPro- |/conf/sam-core/AbstractSamplingProcedure A.5.7
cedure

Table 6 — Basic Samples conformance classes

Conformance class Identifier Subclause
Basic Samples package /conf/sam-basic A.6.1
Basic Samples - MaterialSample /conf/sam-basic/MaterialSample A.6.2
Basic Samples - NamedLocation /conf/sam-basic/NamedLocation A.6.3
Basic Samples - PhysicalDimension /conf/sam-basic/PhysicalDimension A.6.4
Basic Samples - Sample /conf/sam-basic/Sample A.6.5
Basic Samples - SampleCollection /conf/sam-basic/SampleCollection A.6.6
Basic Samples - Sampler /conf/sam-basic/Sampler A.6.7
Basic Samples - Sampling /conf/sam-basic/Sampling A.6.8
Basic Samples - SpatialSample /conf/sam-basic/SpatialSample A.6.9

10
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Table 6 (continued)
Conformance class Identifier Subclause
Basic Samples - StatisticalClassification /conf/sam-basic/StatisticalClassification A.6.10
Basic Samples - StatisticalSample /conf/sam-basic/StatisticalSample A.6.11

6 Packaging, requirements and dependencies

6.1

Requirements
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this purpose, a fine-grained structure for requirements and recommendations, r¢

¥

Thematic domains can create additional Requirements and Conformance classes ref
domain profiles by referenee to existing Requirements and Requirements Classes.

MS implementations often seamlessly integrate with existing data ecosystems, a-y
rements and conformance structure is defined. This structure enables users te_sel
match elements as required for their purposes from the OMS data model withoutthe
ving compliance with the entire data model.

flexibility is becoming increasingly relevant with the shift to Linked Data pract
Fent organizations maintain and expose only certain aspects of a larger distributed da

PLE Some providers only serve information on Observable Properties or Monitoring Fa

parts falling under their responsibility, while letting other data providers link to these resou

es and conformance classes has been defined. As far as'possible, patterns from the O
fication[23] have been taken into account. Howeyer; pertaining to the alignment be
hges and Conformance Classes, a relaxation of the-requirement on one-to-one alignm
Package and Conformance class has been proposed as follows.

or each UML Package, both a Requirements Class as well as a conformance class have b

\dditional Requirements Classes have been created for each Class appearing in the
Lonformance Classes are added-aecordingly to enable grouping of the former 4

q

hentioned, as data ‘provision paradigms increasingly shift towards distributed
paches, stipulating.that all aspects of an information system conform explicitly f
rlying standards~becomes increasingly difficult. Simultaneously, as distributed daf
nes increasingly ubiquitous, ever more communities are emerging dedicated to indivi
e wider datd provision landscape.

example of such external definition and hosting pertains to the provision of observablg
evious versions of the Observations and Measurements (0&M) Model, the observablg

eferences to either a group or an.ihdividual Requirement Class depending on the need,
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:hf ALQS nh]v included as 2 mnfarlncc with the accnmhhnh that 3 refoerence to an e

<isting code

list w1ll be prov1ded Within the current OMS Model, the observable property has been upgraded to
a featureType. This is because emerging requirements show the need for a more detailed model for
this concept. Simultaneously, other communities, such as the Research Data Alliance (RDA), are also
working on observable property models (I-ADOPT). The same rationale can be applied to most concepts
from the OMS Model.

In order to expose this flexibility beyond the package structure described above, a fine-grained
hierarchical requirements class structure was created. A modular requirements class is provided for
each concept at all three levels of the model. In addition, a further requirements class that imports all
the modular classes provided for the individual concepts has been provided for each package.
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6.2 UML

6.2.1 UML package structure

OMS provides the relevant concepts for the structured description of observations, including the
sampling structure often essential for true understanding of the nature of the observations being
provided. As data provision mechanisms are transitioning towards highly distributed linked
approaches, the model structure and packaging has been significantly abstracted. This approach allows
implementers to explicitly select the concepts to be supported based on their requirements, while
clearly stating to which requirements and Conformance Classes their implementation complies. Both

the Observ
packages.

a)
provide]
implem

tion and Sample sections of this model have been structured using the following laveri

g of

Concepfual: Within the Conceptual Model Packages, only Interfaces are provided. These m

a very abstract view of the individual concepts they contain without referefice to sp
entations. This approach allows for the inclusion of semantically aligned’ objects

bdels
beific
from

externall sources, which, although they have not been created under the OMS ‘model, do provide
conceptls sharing the same semantic meaning as the concepts from the Conceptual models.

b)
followir
by the
All assd
implem
domain

Abstrag¢t Core: Within the Abstract Core Model Packages, only abstract featureTypes are proy

g the semantic structure of the Conceptual model (i.e. realizing the interfaces proy
Conceptual Model Packages). A consistent approach to mefadata provision is introd
ciations from the abstract featureTypes reference thecconceptual interfaces for gr
entation flexibility. The Abstract Core Model Packages ‘are foreseen for the creati
models providing an Abstract Core ready for Extension.

Basic: Within the Basic Packages, simple concrete featureTypes (specializing the abstract

from the Abstract Core model) have been defined with some basic utility attributes adde
rapid out-of-the-box deployment. A few additional\€éhcepts pertaining to collections and potg
observdtions are introduced at this level.

6.2.2 UM

Some model

. package dependencies

elements used in the schema are defined in other International Standards. Table 7 list

dependencig¢s between the UML packages defined in this document and other International Stand|
and Figure ] shows the dependencies;of the entire OMS UML model package to the other Internat
Standards i a graphical form.

Table 7 — UML package level dependencies

rided
rided
iced.
bater
bn of

ones
d for
ntial

s the
ards,
jonal

OMS Package

Package International Standard Classes

Conceptual
ma

bservation)sche- |Any type [SO 19103:2015 Any

Conceptual
ma

bservation sche- ISO 19108:2002

Temporal Objects TM_Object

Conceptual Observation sche-
ma

Name types

[SO 19103:2015

GenericName

Abstract Observation Core

Conceptual Observation
schema

[SO 19156:2023 (this docu-
ment)

TM_Instant, TM_
Period via the
Temporal Objects

dependency
Abstract Observation Core General Feature Model ISO 19109:2015 Feature concepts
Abstract Observation Core Text 1SO 19103:2015 CharacterString
Basic Observations Abstract Observation IS0 19156:2023 (this docu-
Core ment)
Basic Observations Web environment IS0 19103:2015 URI
Basic Observations Geometry [SO 19107:2019 Geometry
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Table 7 (continued)

OMS Package Package International Standard Classes
Conceptual Sample schema Any type [SO 19103:2015 Any
Conceptual Sample schema Temporal Objects IS0 19108:2002 TM_Object
Conceptual Sample schema Name types IS0 19103:2015 GenericName
Conceptual Sample schema Conceptual Observation |ISO 19156:2023 (this docu- Observation,

schema ment) Procedure
Abstract Sample Core Conceptual Sample sche- |ISO 19156:2023 (this docu-
ma ment)
Abstract Sample Core General Feature Model 1SO 19109:2015 Featyre concepts
Abstract Sample Core Geometry 1SO 19107:2019 Geonjetry
Abstjract Sample Core Text IS0 19103:2015 CharacterString
Abstjract Sample Core Abstract Observation [SO 19156:2023 (this dogu¥ NamgdValue
Core ment)
Basi¢ Samples Abstract Sample core 1SO 19156:2023 (this docu-
ment)
Basi¢ Samples Web environment IS0 19103:20%5 URI
Basi¢ Samples Measure types ISO 19103:2015 Measpre
pkg Figure 1: External package dependencies /
1SO 19103:2015 Conceptual schema language, conformance class CoreTypes
Name types Text Any type
c(J; ;OC': ’;‘Z /Tsfiifnﬁz 1?;0:\ (from 1SQ TCAZ::ISO 19103 (7 150 TC211::150 19103
150 19103 Editi gl AN Conceptiralschéma language:: 7/ Conceptual schema language::
ition 1) N N 150,19103 Edition 1::Primitive / 1SO 19103 Edition 1)
N tydes) s
| a
N ! s
< I s
N I 4 1SO 19103:2015 Conceptual schema language,
1SO FDIS 19156 Edition 2 | conformance class CoreExtendedTypes
General Feature Model |
o7 ] o webenvronment |
(from ISO TC211::1SO%19109 1 ~ ~
Rliles for application schenta::1SO (frm 10 TC211::A50 19156 S 1SO TC211::1SO 19143
19109 Edition 2) . Observations gnd ~o (from 2
~ Conceptual schema languade::
v measurements) S "
- 1SO 19103 Edition 1)
s/ \ ~J
/ ~
\ N\
1S0-19107:2019 Spatial Schema, confonﬁance 1SO 19108:2002 Tgn\ poral schema, conformance Measure types
class Geometry , class Application\schemas for data transfer :
Y \
. Leaf:
«requirementsclass» :::p:,ambjeds (from 1SO TC211::1S0 19103
Geometry
Conceptual schema language::
1SO 19103 Edition 1)
(from ISO TC211::1SO 19107 (from 1SO TC211::1SO 19108
Spatial schema::1SO 19107 Temporal schema::1SO 19108
Edition 2) Edition 1)

Figure 1 — External UML package dependencies
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6.3 Note on the use of "Any”

The UML models defined in this document make extensive use of the Any interface defined in the
ISO 19103:2015 Any type package. The realized Any values of the associations with role names
proximateFeatureOfInterest, ultimateFeatureOfInterest, result, metadata, featureOfInterest
and sampledFeature may be of any type or a reference to a digital representation of an appropriate
concept. If they are of feature type, the values are not owned by the instances of referring classes, they
may have an independent life span from the referring classes, and they may be associated with more
than one instance of referring classes.

NOTE Any type can be owl:Thing, featureType, dataType

EXAMPLE 1 [ Reference to SWEET Ontglogy:
http://sweetpntology.net/realmAtmoBoundaryLayer#planetaryboundarylayer

EXAMPLE 2 | Reference to SensorThings deployment: https://lubw-frost.docker01.ilt-dmz.ioshifraunhof¢r.de/
v1.1/Locations(269)

EXAMPLE 3 | Reference to the ISO 19115 series Metadata: https://inspire-geoportal.ec.europa.eu/resources/
INSPIRE-61494ff5-6fad-11e8-b649-52540023a883 20210415-080302/services/1/PullResults/701-730/43
.is019139.xmll

EXAMPLE 4 | Reference to an instance of borehole: https://data.geoscience.fr/id/borehole/BSSO01REWW

EXAMPLE 5 [ Reference to a hydrostation: https://iddata.eaufrance.fr/id /HydroStation/Y251002001

EXAMPLE 6 | Reference to a river segment: https://iddata.eauftance.fr/id/WatercourseLinkSequgnce/
A0080300

EXAMPLE 7 | An (embedded) Boolean value as Result.
EXAMPLE 8 | An (embedded) SWE DataRecord.

EXAMPLE 9 | Elevation Coverage from an external WS as an Observation Result: https://inspire.rasdaman
.org/rasdampn/ows?service=WCS&version=2.0.1&request=GetCoverage&coverageld=INSPIRE EL&subset=
E(494500,496000)&subset=N(4654300,4655000&format=image/ijpeg

EXAMPLE 10| OMS MaterialSample -> Reference to a rock sample: https://www.geodata.rocks/Sampl¢s/SD
-5054 1 A 5p4 7WR 20-40

7 Fundamental characteristics of observations and samples (informative)
7.1 Observation schema

7.1.1 Property evaluation

Properties df afeature fall into two basic categories.

1) Value (e.g. name, price, legal boundary) assigned by some authority. These are exact.

2) Value (e.g. height, classification, colour) determined by application of an observation procedure.
These are estimates, with a finite error associated with the value.

The observation error typically has a systematic component, which is similar for all estimates made
using the same procedure, and a random component, associated with the particular application instance
of the observation procedure. If potential errors in a property value are important in the context of a
data analysis or processing application, then the details of the act of observation which provided the
estimate of the value are required.
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7.1.2 Observation

An observation is an act associated with a discrete time instant or period through which a number,
term or other symbol is assigned to a characteristic. This act involves application of a specified
procedure, such as a sensor, instrument, algorithm or process chain. The procedure may be applied
in situ, remotely, or ex situ with respect to the sampling location. The result of an observation is an
estimate of the value of a property of a given feature; an observation is a property-value-provider for
a feature-of-interest. Use of a common model allows observation data using different procedures to be
combined unambiguously.

In conventional measurement theory (e.g. References [11], [14], [15], [16], [18], [23]) the term
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adopted in more recent work[12l[171.[24] so the term “observation” is used here-fop
ept. “Measurement” may be reserved for cases where the result is a numerical quantity

bservation itself is also a feature, since it has properties and identity.
rvation details are important for data discovery and for data quality estimation.

pbservation could be considered to carry “property-level” instancezmetadata, which ¢
lataset-level and feature-level metadata commonly provided, via catalogue servig
9115 series or another community agreed one).

Properties of an Observation

bservation results in a value being assigned to a characteristic. The characteristic is g
ture, the latter being the feature-of-interest of the“observation. The observation usej

bss chain, human observer, an algorithm, a.€omputation or a simulator. The key ide
Fvation result is an estimate of the value of-some quality (property, characteristic) of th
est, and the other properties of the obsetvation provide context or metadata to suppor
pretation and use of the result. Figute 2 (based on representation work done under
des a visual overview of this.
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Figure 2 — Properties of an Observation

The relationship between the properties of an observation and those of its feature-of-interest is key to
the semantics of the data model elaborated in this document. This is further elaborated in Clause D.3.

© IS0 2023 - All rights reserved

15


https://standardsiso.com/api/?name=5885a7def9b64a422d1d48ff82cb967e

ISO 19156:2023(E)

7.1.4 Observation location

The principal location of interest of an observation is usually associated with the ultimate feature-of-
interest.

However, the location of the feature-of-interest can potentially not be readily available. For example, in
remote sensing applications, a complex processing chain is required to geolocate the scene or swath.
In feature-detection applications, the initial observation can be made on a scene, but the entity to be
detected, which is the ultimate feature-of-interest, occupies some location within it. The distinction
between the proximate and ultimate feature-of-interest is a key consideration in these cases. The
proximate feature-of-interest is the object upon which the measurement is directly performed,
whereas the en as
representat
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 occur. The procedure may involve a sensor located remotely from the ultimdte featuy

s made ex-situ (the sampling schema description below elaborates on'this). Furtherry
of the feature-of-interest may be time-dependent.

5 generic. The geospatial location of the feature-of-interest may be of little or no intere
rations (e.g. live specimens, observations made on non-located things like chemical spe

asons, a generic Observation class does not have an inherént location property. Rele
rmation should be provided by the feature-of-interest;, by the sampling procedure,
fion procedure, according to the specific scenario.

contrastto spatial properties, some temporal properties are associated directly with an obsery

This is due to the fact that an observation is a-kind of event so its temporal characteristic
rather than incidental.

ult types

results may have many datatypes, including primitive types like category or measurs
ve more complex types such.as time, location and geometry. Complex results are obtd
bserved property requireStmultiple components for its encoding. Furthermore, i

e feature. In reality, the result will typically be sampled discretely on the domain and|
fed as a discrete coferage.

this, specializédyobservation types can be defined by communities to describe the ty|
led, expressed-using a terminology common to that community.

of thetobservation model

tion model takes a data-user-centric viewpoint, emphasizing the semantics of the fea
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der-centric viewpoint.

TId its properties. This contrasts withr sersor-oriented modets, which take a process- and

The digital representation of an observation is a property-value-provider for a feature-of-interest. Aside
from the result, the details of the observation event are primarily of interest in applications where an
evaluation of errors in the estimate of the value of a property is of concern. The observation could be
considered to carry “property-level” instance metadata, complementing the dataset-level and feature-
level metadata that have been conventionally considered (e.g. ISO 19115-1).

Additional discussion of the application of the observation and sample models, and nuances within
these, is provided in Annex D.
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7.2 Sample schema

7.2.1 Role of sample features

A sample may act as a proxy for the ultimate feature-of-interest of an observation, and be associated
with this observation by the role feature-of-interest. In this case the sampled-feature association of
the sample would point upwards in the chain of sampled features leading to the ultimate feature-of-
interest of the observation. The sample may also be associated with observations, both those being

made directly on the sample as well as observations on other samples.

7.2.
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.1 Introduction

bservation model maps the result of the application of a procedure to a subjeet; which p
hture-of-interest of the observation. However, the proximate feature-of-interest of an
L always the ultimate domain-specific feature whose properties are of interest in the i

he observation does not obtain values for the whole of a domainfeature;
he observation is performed on a proxy that is not part of the domain feature;

he observation procedure obtains values for properties that are not characteristic o
he ultimate feature.

hermore, in some practical situations, multiple differences apply.

.2 Proximate feature-of-interest embodies a sample design

me cases, for various reasons, the denmain feature is not fully accessible. In such cir
procedure for estimating the valuesof a property of the domain feature involves

esentative locations. Then the procedure for transforming a property value observed o}
estimate of the property onthe ultimate feature-of-interest depends on the sample dg

IPLE1  The chemistry of water in an underground aquifer is sampled at one or more positio

IPLE 2  The magnetic field of the earth is sampled at positions along a flight-line. In contrast
KAMPLE 1, the flight-line does not represent a real-world object.

IPLE3  Thestructure of a rock mass is observed on a cross-section exposed in a river bank.

IPLE 4.\ The bubble of air around the intake of an air quality monitoring station is taken as r¢

e wider-air around the station. Again, a virtual feature serves as proximate feature-of-interest.

lays the role
observation
hvestigation

F the type of

fumstances,
sampling in
h the sample
sign.

hs in a well or

to the well in

bpresentative

hér/cases, where direct observation of the domain feature is not possible, the observg

tion may be

performed on a proxy.

EXAMPLE 5

be utilized as a proxy for the sun’s intensity.

In order to measure the intensity of the sun’s light, the reflectance on a white sheet of paper can

In some cases, the observation procedure obtains values for properties that are not characteristic of
the type of the ultimate feature.

EXAMPLE 6

The salinity of water in a well is measured, the feature-of-interest of this well is an aquifer.

However, the final target of the observation is the fluid body contained within the aquifer (see Figure 8).
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7.2.2.3 Observed property is a proxy

The procedure for obtaining values of the property of interest may be indirect, relying on direct
observation of a more convenient parameter which is a proxy for the property of interest. Application of
an algorithm or processing chain obtains an estimate of the ultimate property of interest.

The observation model requires that the feature-of-interest of the initial observation be of a type that
carries the observed property within its properties. Thus, if the proxy property is not a member of the

ultimate fea

EXAMPLE 1
is actually in

ture-of-interest, a proxy feature with a suitable model shall be involved.

Aremote sensing observation can potentially obtain the reflectance colour, when the investigation

terested in vegetation type and quality. The feature which contains reflectance colouris a sc
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the class named "SF Specimen" in the previous edition of this document has been renamed "MaterialSamp

this edition.

the feature carrying vegetation properties is a parcel or tract.

The direct value coming from a sensor can be quantified as a voltage, whereas theJobs
Fesented by this voltage is the physiochemical value being observed by the sensor (eqg: pH).
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artefacts of an observational strategy and-li@ave no significant function outside of theil
vation process. The physical characteristics of the samples themselves are of little intq
hps to the manager of a sampling campaign.

In various countries/domains, terms like “site” and station” are encountered. These us
o an identifiable locality where a‘monitoring facility (host, platform, etc.) has been establ
other measurement devices (ebservers) have been deployed to acquire observations on a
Foperty applying a specific procedure. In the context of the observation model, the spatial sg

[ate to the physical mediunrat the observer/sampler described by the sample, and not to any ph
as a mooring, buoy, benehmark, monument, well, and so forth that are potentially described |

the purpose-of keeping a trace of their existence. Examples include biodiversity studies, crop
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In some demains, elements are taken from their natural environment (ex situ), curated and
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etc. In thogse cases, the material samples considered are called specimen. It is for this reason that
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unlikely to be revisited exactly.

A transient spatial sample, such as a ship-track or flight-line, can be identified and described, but is

A sample is intended to sample some object in an application domain. However, in some cases the
identity, and even the exact type, of the sampled object is not known when observations are made using
the sample.

7.2.4 Sampling process

Understanding the process by which samples are obtained is often essential to understanding the
context of subsequent measurements on this object (feature-of-interest). Different sampling strategies
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can provide vastly different samples, in turn leading to different result values in observations pertaining
to these samples.

A sample is created through the act of sampling, whereby a sampler follows a defined procedure in
order to identify and/or extract representative samples from the ultimate feature-of-interest.

The nature of the sampler varies by sampling strategy; at one end of the spectrum the sampler can be a
sensor or other automated measurement device; at the other end of the spectrum the sampler can be a
human being providing observations or taking partin a biodiversity survey campaign.

As a dependence on the sampling strategy, a sampling procedure appropriate to the sampling act to be
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7.3 | Alighment between Observation, Sample and domain models

7.3.1 Model consistency

The type of the feature-of-interest is defined in an application schema (ISO 19109). This may be part of
a domain model, or may be from a cross-domain model, such as Sample (Clause 11). The feature type
defines its set of characteristics as properties. For consistency, the feature-of-interest shall carry the
observed property as part of the definition of its type (e.g. Figure 3).

EXAMPLE A pallet with the characteristic mass is to be described via a feature model. In the simplest
form, an interface “Pallet” can be defined as having the attribute “mass” of type “Measure” describing the mass
characteristic of the pallet being described (Figure 3). However, when using this direct approach, no further
measurement metadata is available; only the numeric mass is provided together with the unit of measurement.
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object Figure 3: Model Consistency Simplcy

«interface»
Pallet

+ mass(): Measure

7

Simple4711: Pallet

mass.uom = kg
mass.value = 25

NOTE Simple example for model consistency.

Alternativel

for the featuf
Interface. This approach makes it possible for the informydtion system to ‘describe’ how the result (here

mass value)

For this pu

Figure 3 — (Example) Pallet interface

was obtained together with the relevantyalue.

, through utilization of the OMS model, an obsexr¥ation providing the value of this property
re being investigated may be utilized to fulfil the data requirements ensuing from the Rallet

rpose, the observation shall have-gbservedProperty “mass”, the result shall be of the

type “Measyire” and the scale (unit of meagure) shall be suitable for mass measurements. Thug, the

requiremen

[s ensuing from the Pallet Interface are fulfilled, while additional relevant measurement

meta-infornpation is also provided; model consistency has been ensured. This approach is illustratied in

Figure 4.
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object Figure 4: Model Consistency /

«interface»
Pallet

+ mass(): Measure

AN

P4711: Pallet Mass: ObservableProperty StrainGauge: ObservingProcedure
+featureOfInterest name = Mass link = http://.../strain_gauge
link = http://vocab.nerc.ac.uk/.../P24/.../NMASS/ ~
+observableProperty +observingProcedurg
+mass =
+result &e‘(@
PalletMass: Observation (?)

N uom = kg

value =25

NOTH The observed property (mass) is a characteristic associated with the type of the featufe-of-interest

(Pall¢t) and the procedure and result type are also suitable.

Figure 4 — (Example) An observation with consistent properties

Figure 5 shows a complete representation of a mass‘ebservation. In addition to the basic|[information
provided with the observation in Figure 4, infermation on the specific measurement device used
is prjovided together with information on where this device was deployed as the obsefvation was

performed.
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object Figure 5: Mo

del Consistency Complete /

«interface»
Pallet

i

mass(): Measure

JAN

P4711: Pallet

Mass: ObservableProperty StrainGauge: ObservingProcedure

name = Mass link = http://.../strain_gauge

link = httn-//vacab nerc ac uk/  /P24/ /NNMASS/

+featureOfinterest

T~

+observableProperty +observingProcedure

+mass

+result| p Result: Measure

PalletMass: Observation

uom = kg
value =25

+host +observer
pZ

MeasurlementRoom: Host

+host ScaleDeployment: Deployment +deployment Scales: Observer

location # POINT(30 10) deploymentReason = Need to weigh pallets link = http://.../T1_Pallat_Scale
link = http://.../BMS/Rooms/123 +deployment | 4ol oymentTime = 20180706 +observer
NOTE Fqr additional context, the Observer, Host and Deployment have been added.

An attributd
realization.
example “m
information

Based on th
of type "Me
is required
"lake surfac
description
is importan

7.3.2 Relationship between Sample and domain features

Figure 5 — (Example) An observation with complete properties

from within the conceptual model’¢an be instantiated as an Observation in the con
The attributes that have been defined for the domain feature within the interface, i
ass” and “uom”, can be realizéd through the association of an Observation carrying
Formally, these two repreSentations both realize the defined interface.

P use case, when modelling, it is necessary to decide whether solely providing inform

to actually discever, exchange and reuse data properly. For example, a single attr

e" will be sufficient for most mapping agency needs, whereas a more thorough observ

pf how that surface was measured and when (e.g. dam empty/full, rainfall observation
for watermanagement needs.

crete
h the
this

htion

hsure" with UoM is,sufficient for the domain considered. In some cases, the full OMS npodel

bute
htion
etc)

A Sample fe
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. The

association “sampledFeature” links the Sample feature to the feature which this Sample feature was
designed to sample. The target of this association is usually a real-world feature from an application

domain (see

EXAMPLE

Figure 6).

A profile typically samples a water- or atmospheric-column; a well samples the water

aquifer; a tissue specimen samples a part of an organism.
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class Figure 6: Relationship between Sample and domain features /

+relatedObservation 0..*

| context: G\vfericName |

«interface»
Conceptual Observation schema::Observation
N +featureOfinterest
«interface» ) -
T Doman + phenomenonTlme. TM_ObJect
1..% + resultTime: TM_Object
+ validTime: TM_Period [0..*]
+sampledFeature 1.*
| context: ericName |
0..* | +relatedObservation
«interface»
Conceptual Sample schema::Sample

| context: C;é\ericName |

+relatedSample 0..*

Figure 6 — (Informative) Relationship between Sample and domain featuré¢s
Both|the Sample feature and the domain feature can potentially appear as the feature-of-jnterest. If a
Samjple feature is involved, it samples a feature of-a type defined in a domain model.
Any domain object can be a featureOfInterest'of an Observation.

The more refined example described-in-Figure 7 further explains how both Sample and Pbservation
from|the OMS model can interact withra domain model.

In tHis example, Well, Aquiferand FluidBody are modelled outside the OMS model (in GC:GWML2
respectively under GW_Well{ GW_Aquifer and GW_FluidBody) but:

a) the Well also conforms'to the Sample requirements;

b) instances from the domain model are the proximate and ultimate features of intgerest of the
aterSalinityobservation.

The Well thatsamples the Aquifer acts as a proxy to the Aquifer in the observation act. The]Well is thus
cons]deredas the proximateFeatureOfInterest of the Observation. The sampledFeature (thfe aquifer) of
the Well is the ultimateFeatureOfInterest.
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class Figure 7: Sampling cascade /

context: év{ericName

+relatedSample 0..*

«interface»
Sample

+sampledFeature

/ L

«interface»
Aquifer

/ + salinity: Measure

«interface»
FluidBody

+content

«interfdce»
Wel

;

W5478:|Well

143AE05: Aquifer

+ultimateFeatureOfinterest

+proximateFeatureOfInterest

+relatedObservation

WellSalinity: Observation

+observedPropert

Salinity: ObservableProperty

+result

SalinityValue: Measure

uom = mg/|
value = 760

Figure 7 — (Example) Sampling Cascade example including domain features

Depending ¢n the use case, it is advisable. to push the modelling choice a step further and instartiate
a FluidBody| in the system according foythe semantics of the domain model (Well, Aquifer, FluidBjpdy).
The example is further refined accordingly in Figure 8. Then, depending on the viewpoint considpered,
either the ipstance of the Aquifer and/or the instance of the fluidBody can be considered a$ the

ultimateFeaftureOfInterest of the’Observation. The Well remains the proximateFeatureOfInterest.
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class Figure 8: Sampling cascade (complex) /

+relatedSample 0..*

(ot

«interface»
Sample

+sampledFeature

«interface»
Aquifer

/

A

+content

«interface»
FluidBody

+  salinity: Measure

A

«interface»
Well

r

W5478: Well

+proximateFeatureOfInterest

143AE05: Aquifer

+ultimateFeatureOflnterest

+relatedObservation

WellSalinity: Observation

+ultimateFeatureOflInterest

FB54376: FIuLBody

+observedPrope

+result

SalinityValue: Measure

uom = mg/|
value = 76Q

Salinity: ObservaljleProper

Figure 8 — (Example) Complex Sampling Cascade example referencing external dom|

8 Conceptual Observation schema

8.1 | General

8.1.1

The Lonceptual ‘Observation schema is described as a class diagram in Figure 9. The sch

described.ifn8.1.2.

Conceptual.@bservation model

© IS0 2023 - All rights reserved
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class Figure 9: Conceptual Observation schema - overview/
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{/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/phenomenonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}
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0.*

+relatedObservation

-
] +host Q «interface»
context: GenericName \ Host
| G

+host ol*

context: (;é\r\ericName

+relatedHost 0..*

8.1.2 Corceptual Observation schema package Requirements Class

Figure 9 — Conceptual Observation schema overview

Requirements Class /req/obs-cpt

Target type Conceptual model

Name Conceptual Observation schema package

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UMLJ
conformance elass

Imports /req/obs-cpt/Observation

Imports /req/obs-¢pt/ObservableProperty

Imports /req/ebs-cpt/Procedure

Imports J/req/obs-cpt/ObservingProcedure

Imports /req/obs-cpt/Observer

Imports /req/obs-cpt/Host

Imports /req/obs-cpt/Deployment

8.1.3 Association relatedObservation

Requirement
/req/obs-cpt/gen/relatedObservation-sem

nature of the relation.

An Observation the object is related to.

If a reference to a related Observation is provided, the
association with role relatedObservation shall be used.
The context:GenericName qualifier of this association
may be used to provide further information as to the

26
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8.2 Observation

8.2.1 Observation Requirements Class

Requirements Class /req/obs-cpt/Observation

Target type Conceptual model

Name Conceptual Observation - Observation

Dependency [SO 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency 1S0-19103:2015,Geographicinformation—Conceptualschemalanguage, Core-
Types conformance class

Depégndency [SO 19108:2002, Geographic information — Temporal schema, Application sche-
mas for data transfer conformance class

Reqyirement /req/obs-cpt/Observation/Observation-sem

Reqyirement /req/obs-cpt/Observation/phenomenonTime-sem

Reqyirement /req/obs-cpt/Observation/phenomenonTime-card

Reqyirement /req/obs-cpt/Observation/resultTime-sem

Reqyirement /req/obs-cpt/Observation/resultTime-card

Reqyirement /req/obs-cpt/Observation/validTime-sem

Reqyirement /req/obs-cpt/Observation/featureOfInterest-sem

Reqyirement /req/obs-cpt/Observation/featureOfInterest-card

Reqyirement /req/obs-cpt/Observation/obsérvedProperty-sem

Reqyirement /req/obs-cpt/Observation/observedProperty-card

Reqyirement /req/obs-cpt/Observatién/result-sem

Reqyirement /req/obs-cpt/Obserpation/result-card

Reqyirement /req/obs-cpt/Obgervation/observingProcedure-sem

Requirement /req/obs-cpt/Qbservation/observingProcedure-card

Reqyirement /req/obs-cpt/Observation/observer-sem

Reqyirement /req/ebs-cpt/Observation/host-sem

Recdgmmendation /réc/obs-cpt/Observation/observerhost-con

Recgmmendation /rec/obs-cpt/Observation/observedProperty-con

Recgmmendation /rec/obs-cpt/Observation/observingProcedure-con

Recgmmendation /rec/obs-cpt/Observation/result-con

Recdmmendatiofix /rec/obs-cpt/Observation/phenomenonTimeResult-con

Reqyirement /req/obs-cpt/gen/relatedObservation-sem

Reqyirement /req/obs-cpt/Observation/uom

Recgmmendation /rec/obs-cpt/Observation/uom-con

8.2.2 Interface Observation

Requirement An Observation shall be defined as an act carried out
/req/obs-cpt/Observation/Observation-sem by an Observer to determine the value of an Observ-
ableProperty of an object (featureOfInterest) by
using an ObservingProcedure; the value is provided
as the result.

NOTE It is important to note that the terms ‘observation’, ‘interpretation’, ‘forecast’ and ‘simulation’ do
correspond to this definition. This aspect is further clarified in Clause 7.

©1S0 2023 - All rights reserved 27


https://standardsiso.com/api/?name=5885a7def9b64a422d1d48ff82cb967e

ISO 19156:2023(E)

8.2.3 Attribute phenomenonTime

Requirement The time for which the result applies to the character-
/req/obs-cpt/Observation/phenomenon- istic of the FeatureOfInterest being observed.
Time-sem If the phenomenonTime is described, this shall be pro-
vided by the attribute phenomenonTime:TM_Object
NOTE1 The phenomenonTime is often the time of interaction with a real-world feature either by a

SamplingProcedure (time at which a Sample has been taken) or by an ObservingProcedure.

NOTE 2
the time inte

If the result is the average of multiple samples taken at different times, then the phenomenonTime is
rval over which these measurements were taken.

nt An Observation shall have exactly 1 phenomenonTiime.

bt/Observation/phenomenon-

Requireme
/req/obs-cj
Time-card

«

If the observedProperty:of-an Observation ig ‘oc-
currence time’ then the result should be the sanpe as
the phenomenonTime:.

jdation
t/Observation/phenomenonTim-

Recommer
/rec/obs-c
eResult-con

8.2.4 Attyibute resultTime

The instant'of time when the result of the Observation
becamesavailable.

nt
bt/Observation/resultTime-sem

Requireme

/req/obs-cj
If theiresultTime is described, this shall be proviided
by.the attribute resultTime:TM_Object

ation
rtant

EXAMPLE 1
was complet
cases where

The resultTime typically correspends to when the Procedure associated with the Obsery
ed. For some observations this is identical to the phenomenonTime. However, there are impqg
hey differ.

time

EXAMPLE 2
the specimen

EXAMPLE 3
of a feature u

EXAMPLE 4
while the phe

EXAMPLE 5
phenomenon

was executed.

Where a measurement is\made on a specimen in a laboratory, the phenomenonTime is th¢
was retrieved from its host) while the resultTime is the time the laboratory procedure was ap

The resultTime alsg’supports disambiguation of repeat measurements made of the same pro
sing the same procedure.

Where senSor-observation results are post-processed, the resultTime is the post-processing
nomenonFime is the time of initial interaction with the world.

Simulations can be used to estimate the values for phenomena in the future or past
[inie.s the time to which the result applies, while the resultTime is the time at which the simu

plied.

perty

time,

The
ation

Requirement
/req/obs-cpt/Observation/resultTime-card

An Observation shall have exactly 1 resultTime.

8.2.5 Attribute validTime

Requirement
/req/obs-cpt/Observation/validTime-sem

The time interval during which the resultis assu
to be applicable for use.

If validTime(s) are described, they shall be prov
by the attribute validTime:TM_Period

med

ided

NOTE

28

This attribute is commonly required in forecasting applications.
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Requirement
/req/obs-cpt/Observation/featureOfInter-
est-sem

The subject of the Observation.

The reference(s) to featureOfInterest(s) shall be
provided using the association Domain with the role

t is an object
tion instance

featureOfInterest.
EXAMPLE1 An instance of a feature modelled in a specific domain model (Borehole according to OGC
GeoSciML).
EXAMPLE 2 The bubble of air around the intake of an air quality monitoring station.
EXAMPLE 3  An existing well being used for water quality measurements.
NOTE1  The featureOfInterest can be of Any type.
NOTH 2  This object is either the real-world object whose properties are under observation, or
used ps a proxy for a real-world object that is not directly observable, as described in 7Z.2. An observ3

serves as a propertyValueProvider for its feature-of-interest.

Reqguirement An Observation shallthave atleast 1 featurgOfInterest

/red/obs-cpt/Observation/featureOfInter- |and may have moype than 1 in cases where [objects are

est-¢ard created with thedintention to sample the real-yorld object
The cardinality of the featureOfInterest pssociation
shall be 1 at minimum.

8.2.7 Association observedProperty

Requirement The ObservableProperty that is the subjedt of the Ob-

/red/obs-cpt/Observation/observedProper
ty-s¢m

servation.

If areference to an ObservableProperty is p

rovided, the

association with the role observedProperty shall be used.
Requirement An Observation shall have exactly 1 observedProperty.
/red/obs-cpt/Observation/observedProper-
ty-card
8.2.8 Association result
Requirement The result of the Observation.
/req/obs:tpt/Observation/result-sem If a reference to a result is provided, the pssociation

R sla 21 1 I clalll |
NAITgCT WITIT UHICT T UTCT T TS UIT STIAIT UTUSTUL

NOTE 1
NOTE 2

NOTE 3
refer to the result itself.

The result can be of Any type as it can represent the value of any feature property.

If the observed property is a spatial operation or function, the type of the result can be a coverage.

In some contexts, particularly in earth and environmental sciences, the term “observation” is used to

Requirement
/req/obs-cpt/Observation/result-card

An Observation shall have exactly 1 result.

© IS0 2023 - All rights reserved
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8.2.9 Association observingProcedure

Requirement
/req/obs-cpt/Observation/observingProce-
dure-sem

to determine the value of the ObservableProp
provided by the result.

The ObservingProcedure is used by the Observation

Ifareference to an ObservingProcedure is provided,
the association with the role procedure shall be used.

erty

EXAMPLE Observed radiance wavelength is determined by the response characteristics of the sensor.

A description of the observation procedure provides or implies an indication of the reliability or quality

of the obseryation result.

Requirement
/req/obs-cpt/Observation/observingProce-
dure-card

An Observation shall have exactly 1 observing
cedure.

Pro-

8.2.10 Asspciation observer

Requirement
/req/obs-cpt/Observation/observer-sem

Observation.

If a reference to an\Observer is provided, the as
ation with the role observer shall be used.

An Observer that is invelyed in the creation of| this

50Ci-

8.2.11 Asspciation host

Requirement
/req/obs-cpt/Observation/host-sem

vation.

with the role host shall be used.

A Hostthat is involved in the creation of this Oblser-

If a reference to a Host is provided, the associgtion

8.2.12 Constraint Observer or Host

Recommendation
/rec/obs-cpt/Observation/obsérverhost-con

Atleast one Observer or Host should be provid

8.2.13 Confstraint ObservableProperty characteristic associated with featureOfInterest

Recommendation
/rec/obs-cpt/Observation/observedProper-
ty-con

The ObservableProperty referenced by obser
Property should correspond to a characteristig
associated with the featureOfInterest.

ved-

8.2.14 Constraint suitable ObservableProperty

Recommendation
/rec/obs-cpt/Observation/observingProce-
dure-con

ableProperty.

The ObservingProcedure referenced by proce-
dure should be suitable for the associated Observ-

8.2.15 Constraint suitable result type

Recommendation
/rec/obs-cpt/Observation/result-con

The type of the result provided by the result

ObservableProperty.

association should be suitable for the associated

30
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8.2.16 Constraint unit of measure

Requirement The Observation shall provide a unit of measure

/req/obs-cpt/Observation/uom (UoM) if the result is measurable. If the UoM is not
contained in the result, it shall be provided in the
context of the Observation; the provision modality
is to be defined by communities.

Recommendation The unit of measure should be suitable for the associ-
/red/obs-cpt/Observation/uom-con ated ObservableProperty and ObservingProcedure.
NOTH 1 Inthe case where the result of the Observation is a classification, for which no unitexists} the UoM can
be declared as unitless (e.g. referencing the QUDTIZZ] https://qudt.org/vocab/unit/UNITEESS or UCUMLA! entry

for “rfo units”).

8.3 | ObservableProperty

8.3.1 ObservableProperty Requirements Class

Requirements Class /req/obs-cpt/ObservableProperty

Targgt type Conceptual model

Namije Conceptual Observation - ObservableProperty

Depé¢ndency [SO 19103:2015, Geographic information — Conceptual schema languag¢, UML2
conformance class

Reqyirement /req/obs-cpt/ObservableProperty/ObservableProperty-sem

Reqyirement /req/obs-cpt/ObservableProperty/observer-sem

Reqyirement /req/obs-cpt/genyitelatedObservation-sem

8.3.2 Interface ObservableProperty

Requirement An ObservableProperty shall be defined|as a quality

/req/obs-cpt/ObservableProperty/Observable- |(property, characteristic) of the feature-of-interest

Property-sem that can be observed.

EXANPLE1 The height of a tree, the depth of a water body, or the temperature of a surface ar¢ examples of

obser
EXAN

Ona

vable propertiesywhile the value of a classic car is not (directly) observable but asserted.
IPLE 2 . <Groundwater Level.

broundwater well, the:

a)

is mo

fronndwater l.evel (1 ohservahle prnpprfv)

nitored

b) with an automated probe (that remains in the ground all year, constituting 1 procedure).

In addition, the groundwater well is revisited in the context of physical campaigns, where the:

c¢) Groundwater Level (still the same observable property as above)

is me

asured, but

d) with a manual probe (this is a different procedure than used above).

This allows for checking whether the probe needs recalibration.

©ISO

2023 - All rights reserved
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8.3.3 Association observer

ation with the role observer shall be used.

Requirement An Observer capable of observing this Observable-
/req/obs-cpt/ObservableProperty/observ- Property.
er-sem

If areference to the Observer is provided, the associ-

8.4 Procedure

8.4.1 Procedure Requirements Class

Requirements class /req/obs-cpt/Procedure

Target type Conceptual model

Name Conceptual Observation - Procedure

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Requirement /req/obs-cpt/Procedure/Procedure-sem

8.4.2 Intdrface Procedure

Requirement

/req/obs-cpt/Procedure/Procedure-sem performed.

A Procedure shallbe defined as a description of g

teps

NOTE1 Piocedure is an abstract concept that is then further-specialized in the various procedure
defined in th]s document. All share the commonality of describing a defined series of steps to a specific pur

NOTE 2  Tle term "process" that was used in ISO 19156:2011 was purposely dropped in this docume
avoid unnecessary confusion between the terms “procédure” and “process”.

8.5 ObservingProcedure

8.5.1 ObservingProcedure Requirements Class

types
pose.

nt to

Requirements Class /req/obstcpt/ObservingProcedure

Target type Conceptual model

Name Cengéptual Observation - ObservingProcedure

Dependency| [SO 19103:2015, Geographic information = Conceptual schema language, UML2
conformance class

Imports /req/obs-cpt/Procedure

Requirement /req/obs-cpt/ObservingProcedure/ObservingProcedure-sem

Requiremen 7Teq/obs-cpt/ObservingProcedure/observer-sem

Requirement /req/obs-cpt/gen/relatedObservation-sem

8.5.2 Interface ObservingProcedure

Requirement

ingProcedure-sem

/req/obs-cpt/ObservingProcedure/Observ-

an observableProperty by an Observer.

An ObservingProcedure shall be defined as the descrip-
tion of steps performed in order to determine the value of

NOTE1 Depending on the complexity of the use case, the procedure will be more or less explicitly described.
Especially pertaining to historical data, there can be very little or no information available. Information on the
recipe that the observer (cook) follows to generate the Observation is ideally included.

NOTE 2  The procedure is often referred to as the method.

32
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NOTE 3  Different observers can follow the same (reusable) procedure for the creation of different observations.

NOTE4  The procedure is a workflow, protocol, plan, algorithm, or computational method specifying how to
make an observation.

NOTES5 The observing procedure cannot describe a sensor instance, but it can describe the sensor type.

NOTE 6  The term "process"” that was used in ISO 19156:2011 has been purposely dropped in this document to
avoid unnecessary confusion between the terms “procedure” and “process”.

EXAMPLE An instance of Procedure is a description of the process utilized by an observer. This could be a
chemical analysis method, a protocol for measuring an object, but could also be a checklist utilized by a human

= H Lhiads o H D | 14 £ L | H N N 1 AN Lbabind 1
ObSEA VCTOOTTITS o OTOUTVET Jlt)’ Camrpargtn r roctaoarctoaraTTor Hhrer-aesere-thre argoT HHSperHe lmulatOI‘S or

modgls used to generate a result from other inputs.

8.5.3 Association observer

Requirement An Observer capable of performing this Pbserving-
/reqd/obs-cpt/ObservingProcedure/observ- Procedure.
er-s¢m

If areference to an Obsérver is provided, thd association
with the role obseryer shall be used.

8.6 | Observer

8.6.1 Observer Requirements Class

Requirements Class /req/obs-cpt/Observer

Targgt type Conceptual model

Namje Conceptual Observatign - Observer

Depégndency IS0 19103:2015, Gepgraphic information — Conceptual schema languagg, UML2
conformance class

Reqyirement /req/obs-cpt/Observer/Observer-sem

Reqyirement /req/obs=¢pt/Observer/observableProperty-sem

Reqyirement /reqj/obs-cpt/Observer/observingProcedure-sem

Reqyirement /req/obs-cpt/Observer/deployment-sem

Requirement /teq/obs-cpt/gen/relatedObservation-sem

8.6.2 InterfacéeObserver

Requirement An Observer shall be defined as an identifiablg entity that
/red/obs-cpt/Observer/Observer-sem can generate Observations pertaining to ah observa-
bleProperty by implementing an ObservingProcedure.

NOTE1 Different Observers can follow the same (reusable) observing Procedure for the creation of different
Observations.

NOTE 2 The Observer is the entity instance, not the entity type. Pertaining to sensors, the Observer would
reference the explicit sensor, while the Procedure would reference the methodology utilized by that sensor type.

NOTE 3  An Observer is closely linked with an observableProperty for which it generates results for.
NOTE4  An Observer can be hosted by one or more Host.

NOTES5 The Observer is an instance of a sensor, instrument, implementation of an algorithm, or a being such
as a person.
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An Observer responds to a stimulus (e.g. a change in the environment or input data composed from the
results of prior Observations) and generates a result.

EXAMPLE Accelerometers, gyroscopes, barometers, magnetometers, etc. are Observers that are typically
mounted on a modern smartphone (which acts as Host). Other examples of sensors include the human eyes.

8.6.3 Association observableProperty

Requirement An ObservableProperty that this Observer can observe.
req/obs-cpt/Observer/observableProper- . .
/req/ pt/ / p If a reference to ObservableProperty(s) is provided,
ty-sem thaaccaciationunththoaralao ahcarvahlaPronariy -h ll
the-association-with-therole-ebservablePrepertysha
be used.

8.6.4 Asspciation observingProcedure

Requiremeént An ObservingProcedure that this Obsebver can perfprm.

/req/obs-cpt/Observer/observingProce- If a reference to ObservingProcedure(s) is provided,

dure-sem the association with the role obsérvingProcedure $hall
be used.

8.6.5 Asspciation deployment

Requirement A Deployment to which this Observer is either physitally

/req/obs-cpt/Observer/deployment-sem or organizationally attached.

If areferenceto Deployment(s) is provided, the associgtion
with the r6le deployment shall be used.

8.7 Host

8.7.1 Host Requirements Class

Requirements Class /req/obs-cpt/Host

Target type Conceptual'model

Name Concéptual Observation - Host

Dependency [S0719103:2015, Geographic information — Conceptual schema language, UMLP
cenformance class

Requiremeng /req/obs-cpt/Host/Host-sem

Requirement /req/obs-cpt/Host/deployment-sem

Requirement /req/obs-cpt/Host/relatedHost-sem

Requirement /req/obs-cpt/gen/relatedObservation-sem

8.7.2 Interface Host

Requirement A Host shall be defined as a grouping of Observers for
/req/obs-cpt/Host/Host-sem a specific reason.

NOTE1 In many use cases, the Host is the environmental monitoring facility.
NOTE 2  The Host can be a platform that hosts a set of sensors.
NOTE 3  An alternative usage could pertain to a biodiversity survey campaign. In this scenario, the team

performing the survey would be modelled as observers whereas the entire survey campaign can be represented
as a Host.
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8.7.3 Association deployment

Requirement A Deployment at this Host.

/req/obs-cpt/Host/deployment-sem If a reference to a Deployment is provided, the associ-

ation with the role host shall be used.

8.7.4 Association relatedHost

Requirement A Host the Host is related to.
/req/obs-cpt/Host/relatedHost-sem N

1€ c L lotad Hack: ; ;
T arererefcetoarerarea oSt Isproviaea; Ele assocCla-

tion with role relatedHost shall be used, The context:
GenericName qualifier of this associatién maly be used to
provide further information as to the nature of the relation.

8.8 | Deployment

8.8.1 Deployment Requirements Class

Requirements Class /req/obs-cpt/Deployment

Target type Conceptual model

Namje Conceptual Observation — Deployment

Depé¢ndency ISO 19103:2015, Geographic information — Condeptual sche-
ma langudge, UML2 conformance class

Reqyirement /reqfebs-cpt/Deployment/Deployment-sem

Reqyirement /re€q /obs-cpt/Deployment/observer-sem

Reqyirement /req/obs-cpt/Deployment/host-sem

8.8.2 Interface Deployment

Requirement A Deployment shall be defined as informgtion on the
/req/obs-cpt/Deployment/Déployment-sem |assignment of an Observer to a Host.

EXANMPLE1 Information{regarding a sensor being attached to a pole.
EXANPLE 2  The mohitoring facilities pertaining to an environmental monitoring network.
EXANPLE 3  Thédescription of a ship cruise linking a research vessel with a marine network.

EXANIPLE 4_~The participation of a citizen in a citizen-science project involving crowd sensing.

8.8.3 ~.Association observer

Requirement The Observer associated with this Deployment.

/req/obs-cpt/Deployment/observer-sem If a reference to an Observer is provided, the associ-

ation with the role observer shall be used.

8.8.4 Association host

Requirement The Host to which this Deployment pertains.

/req/obs-cpt/Deployment/host-sem If a reference to a Host is provided, the association

with the role host shall be used

© IS0 2023 - All rights reserved 35


https://standardsiso.com/api/?name=5885a7def9b64a422d1d48ff82cb967e

ISO 19156:2023(E)

9 Abstract Observation Core

9.1 General

9.1.1 Abstract Observation Core Package Requirements Class

Requirements Class

/req/obs-core

Target type Logical model

Name Abstract Observation Core package

Dependency SO 1910372015, Geograpic IMformation — CONCeptuat SCema [anguage, U2
conformance class

Imports /req/obs-core/AbstractObservationCharacteristics

Imports /req/obs-core/AbstractObservation

Imports /req/obs-core/AbstractObservableProperty

Imports /req/obs-core/AbstractObservingProcedure

Imports /req/obs-core/AbstractObserver

Imports /req/obs-core/AbstractHost

Imports /req/obs-core/AbstractDeployment

Imports /req/obs-core/AbstractObservationCollection

9.1.2 Asspciation metadata

/req/obs-c

Requirement
re/gen/metadata-sem

If descriptive metadata is provided, the associgtion
role metadata shall link to descriptive metadata as
commonly understood by communities.

NOTE When providing metadata, using the classes, attributes and associations explicitly modelled in the
OMS greatly improves the interoperability compared to using the generic metadata association to include the

same inform

9.2 AbstractObservationCharacteristics

9.2.1 AbsftractObservationCharacteristics Requirements Class

Requirements class Jreq/obs-core/AbstractObservationCharacteristics

Target type Logical model

Name Abstract Observation Core — AbstractObservationCharacteristics

Dependency| IS0 19103:2015, Geographic information — Conceptual schema language, UMLP
conformance class

Dependency 1SO-1910372015, Geographic information — Conceptudl SThend tanguage, Core-
Types conformance class

Dependency [SO 19108:2002, Geographic information — Temporal schema, Application schemas
for data transfer conformance class

Requirement /req/obs-core/AbstractObservationCharacteristics/AbstractObservationCharacter-
istics-sem

Requirement /req/obs-core/AbstractObservationCharacteristics/type-sem

Requirement /req/obs-core/AbstractObservationCharacteristics/parameter-sem

Recommendation /rec/obs-core/AbstractObservationCharacteristics/parameter-procedure

Recommendation /rec/obs-core/AbstractObservationCharacteristics/parameter-redundant

Requirement /req/obs-core/AbstractObservationCharacteristics/resultQuality-sem

Requirement /req/obs-cpt/Observation/phenomenonTime-sem
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Requirements class /req/obs-core/AbstractObservationCharacteristics

Requirement /req/obs-cpt/Observation/resultTime-sem

Requirement /req/obs-cpt/Observation/validTime-sem

Requirement /req/obs-cpt/Observation/featureOfInterest-sem

Requirement /req/obs-core/AbstractObservationCharacteristics/pFol-sem

Requirement /req/obs-core/AbstractObservationCharacteristics/uFol-sem

Requirement /req/obs-basic/ObservationCharacteristics/collection-sem

Requirement /req/obs-cpt/Observation/observedProperty-sem

Requirement Jfreq/obs-cpt/Qbservation/result-sem

Reqyirement /req/obs-cpt/Observation/observingProcedure-sem

Reqyirement /req/obs-cpt/Observation/observer-sem

Reqyirement /req/obs-cpt/Observation/host-sem

Reqyirement /req/obs-cpt/gen/relatedObservation-sem

Requirement /req/obs-core/gen/metadata-sem

Recgmmendation /rec/obs-core/AbstractObservationCharacteristics/uFol

Impgrts /req/obs-core/NamedValue

AbstfractObservationCharacteristics and AbstractObservation from the Abstract Observatjon Core are
described as a class diagram in Figure 10. The schema is fully{deéscribed in 9.2 and 9.3.
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class Figure 10: Context diagram: AbstractObservation, AbstractObservationCharacteristics /

«interface»
Observation

From ISO 19156 Observations, measurements and samples - Conceptual observation schema

+ phenomenonTime: TM_Object
+ resultTime: TM_Object
+ validTime: TM_Period [0..*]

«interface»
ObservingProcedure

Procedure

«interface»
Observer

{/rec

+observingProcedure

+observer 0.*

{/rec/lobs-cpt/Observation/uom-con}
{/reqfobs-cpt/Observation/uom}

A context: GenericName

0.*

+relatedObservation

+observedProperty i \ 0.*

constraints
{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con} «interface» «interfacen
{/rec/obs-cpt/Observation/observingProcedure-con} ObservableProperty Host
bs_cpt/Qh tion/nt LimeResult-con}
{/rec/fobs-cpt/Observation/result-con} +host o+

«FeatureType»
AbstractObservationCharacteristics

+ o+ o+ o+ o+ o+

observationType: AbstractObservationType [0..*]
parameter: NamedValue [0..*]
phenomenonTime: TM_Object [0..*]

resultTime: TM_Object [0..*]

resultQuality: Any [0..%]

validTime: TM_Period [0..*]

+memberCharacteristics 0..1

«FeatureType»
AbstractObservation

{/rec/obs-c:

constraints

{/rec/obs-c
{/rec/obs-c
{/req/obs-c
{/req/obs-c
{/req/obs-c

re/AbstractObservationCharacteristics/parameter-procedure}
re/AbstractObservationCharacteristics/parameter-redundant}
re/AbstractObservationCharacteristics/uFol }
re/AbstractObservation/featureOflnterest-con}
re/AbstractObservation/observationType-sem}
re/AbstractObservation/parameterName-card}

{/req/obs-c
{/req/obs-c
{/req/obs-c
{/req/obs-c
{/req/obs-c
{/req/obs-¢
{/req/obs-c|
{/req/obs-c|
{/req/obs-c|
{/req/obs-¢

re/Observation/observedProperty-con}
re/Observation/observerhost-con}

re/Observation/result-con}
t/Observation/observedProperty-card}

t/Observation/phenomenonTime-cagd},
t/Observation/result-card}
t/Observation/resultTime-card}

re/AbstractObservation/resultTime-type}

re/Observation/observingProcedure-con}

t/Observation/observingProcedure-card)

From 1SO 19103 Conceptual schema
language - Any type
Domain
+ultimateFeatureOfijnterest
0..*%
DomainProx) 0.* <<|ntidace>> +methdata
ny
+proximateFeatureOfinterest 0.
+result 0.*
Range
L «CodeList»
———————— e T =>|  AbstractObservationType
»
tags

+collection

asDictionary = true

extensibility = any

«FeatureType»
AbstractObservationCollection

o

collectionType: AbstractObservationCollectionType [0..*]

Figure 10 — Context diagram for Abstract Observation Core —
AbstractObservationCharacteristics and AbstractObservation

9.2.2 Feature type AbstractObservationCharacteristics

Requirement

tics-sem

/req/obs-core/AbstractObservationCharac-
teristics/AbstractObservationCharacteris-

An AbstractObservationCharacteristics shall be defined
as a set of common characteristics used for describing an
Observation or a collection of Observations.
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Requirement Information providing further detail on the type of Ob-
/req/obs-core/AbstractObservationCharac- |servations being described by the AbstractObserva-
teristics/type-sem tionCharacteristics.

Ifinformation on the type of Observation is provided, the
property observationType:AbstractObservationType
shall be used.

NOTE1 Observation type allows describing the formalism, encoding, etc. to be expected when accessing

objeC s associated tothe Observation

NOTHE 2  Multiple types can be applied to one Observation, such as in the case where the Observation is being

typed both by the Domain (feature-of-interest geometry) as well as Range (result type).

9.2.4 Attribute parameter

Requirement
/red/obs-core/AbstractObservationCharac-
terigtics/parameter-sem

Arbitrary event-specific parameter relevarjt to the Ab-
stractObservationCharacteristics.

If additional parameter information is prjovided, the
property parameéter:NamedValue shall be used.

Recpommendation
/red/obs-core/AbstractObservationCharacter-
istids/parameter-procedure

Parameter should not be used instead of thie procedure
tq describe the steps performed in order tp determine
the value of the ObservableProperty.

Recpommendation
/red/obs-core/AbstractObservation€Character-
istids/parameter-redundant

Parameter should not be utilized to providefinformation
already contained in the model by existing attributes
or associations.

The PbservingProcedure isca generic or standard procedure, rather than an event-specjfic process.
In thiis context, parameters, bound to the observation act, such as instrument settings, calibrations or
inputs, local position, détection limits, asset identifier or operator may augment the des¢ription of a

stanglard procedure.

EXANPLE A time'sequence of observations of water quality in a well can be made at variable depths within
the well. While-th€se can be associated with specimens taken from the well at this depth as th¢ features-of-
interest, amore.ecommon approach is to identify the well itself as the feature-of-interestand add a “safplingDepth”
paraineterteo.the observation. The sampling depth is of secondary interest compared to the temporgl variation of

watel qulality at the site.

NOTE1 This canbe anenvironmental parameter,

an instrument setting or input, or an event-specific sampling

parameter that is not tightly bound to either the feature-of-interest or to the observation procedure.

NOTE 2  Parameters that are tightly bound to the procedure can be recorded as part of the procedure

description.

9.2.5 Attribute resultQuality

Requirement
/req/obs-core/AbstractObservationCharacter-
istics/resultQuality-sem

Information pertaining to the data quality of the result.

If additional data quality information is provided, the
property resultQuality:Any shall be used.
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This instance-specific description complements the description of the observation Procedure, which

provides information concerning the quality of all observations using this procedure. The quality of a result can
be assessed following the procedures in the ISO 19157 series. Multiple measures can be provided.

9.2.6 Association proximateFeatureOflnterest

Requirement The entity that is directly of interest in the act of

/req/obs-core/AbstractObservationCharacter- |observing.

istics/pFol-sem If a reference to the entity being directly observed is
provided, the association with the role proximate-
FeatureOfinterestshattbeused:
This association is a specialization of the featureOf-
Interestrole.

NOTE The measurement process can be performed on an intermediary entity ‘referred to as

proximateFe
(measured, e

9.2.7 Ass

htureOfInterest that acts as a proxy to the ultimate feature-of-interest that)is being obs
stimated or calculated).

bciation ultimateFeatureOfInterest

brved

Requiremd
/req/obs-c
istics/uFol-

nt
re/AbstractObservationCharacter-
sem

The entity that is ultimately of interest in the a
observing.

If a reference to.the entity ultimately being obse
is provided, the association with the role ultim
FeatureOflnterest shall be used.

This.association is a specialization of the featur]
Interest role.

ct of

rved
ate-

e Of-

EXAMPLE 1
human being

EXAMPLE 2
predefined Id
done. In this

EXAMPLE 3
Observation
proximateFe

EXAMPLE 4
ultimateFeat

A river, an aquifer, soil layer, outcropj.a butterfly, a survey area, a room, Abby’s car, a sp|
this document.

To determine the concentrations of chemical compounds in a river, a sample is taken
cation in the river. This sampleis taken to a laboratory where the required chemical analy
Fase, the river is the ultimateFeatureOfInterest, while the sample is the proximateFeatureOfInf

Pertaining to documents and observations on the consistency of documents, fou
“This clause is ihconsistent”, the ultimateFeatureOfInterest is the entire document, whil
itureOfInterestisithe specific clause being addressed.

The determination of the species of the butterfly, in this case the butterfly is
ireOfInterest, no proximateFeatureOfInterest need be provided.

NOTE1 T

lte

measurement process can be performed on an intermediary entity that acts as a proxy t

lecific

in a
sis is
erest

the
e the

the

o the

ultimate featire-of-interest that is being observed (measured, estimated or calculated).

If in the real world both ultimateFeatureOfInterest and proximateFeatureOfInterest exist but not both
have a digital representation, then the appropriate relation should be selected that best describes the
nature of the entity being referenced.

Recommendation
/rec/obs-core/AbstractObservationCharacter-

In the case where ultimate and proximate features-of-in-
terest are the same object, the association should

istics/uFol be provided using the ultimateFeatureOfInterest
association role.
NOTE 2  There will often be a specifiable relationship between the proximate and ultimate feature-of-interest,

such as a sampling-chain; see 7.2.2 for examples.
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9.2.8 Association collection

Requirement

collection-sem

/req/obs-basic/ObservationCharacteristics/

An AbstractObservationCollection that is described
by these AbstractObservationCharacteristics.

If areference to an AbstractObservationCollection from
the AbstractObservationCharacteristics is provided,
the association with the role collection shall be used.

9.3 AbstractObservation

9.3.1 AbstractObservation Requirements Class

Requirements Class

/req/obs-core/AbstractObservation

Target type Logical model

Namije Abstract Observation Core — AbstractObservation

Depégndency ISO 19103:2015, Geographic information — Conceptualschema languagd, UML2
conformance class

Depg¢ndency [SO 19103:2015, Geographic information — Conceptual schema languagg, CoreTypes
conformance class

Depégndency [SO 19108:2002, Geographic information~~<Temporal schema, Applicatign schemas
for data transfer conformance class

Impgrts /req/obs-core/AbstractObservatiofCharacteristics

Reqyirement

/req/obs-cpt/Observation/phenemenonTime-card

Requirement

/req/obs-cpt/Observation/resultTime-card

Requirement

/req/obs-cpt/ObservationfebservedProperty-card

Reqyirement

/req/obs-cpt/Obseryation/observingProcedure-card

Reqyirement

/req/obs-cpt/Observation/result-card

Reqyirement

/req/obs-cpt/Observation/Observation-sem

Requirement

/req/obs-core/AbstractObservation/observationType-sem

Requirement

/req/obs=core/AbstractObservationType/AbstractObservationType-sem|

Reqyirement

/reqy/obs-core/AbstractObservation/resultTime-type

Reqyirement

/req/obs-core/AbstractObservation/featureOfInterest-con

Reqyirement

/req/obs-core/AbstractObservation/parameterName-card

Reqyirement

/req/obs-core/Observation/observerhost-con

Requirement

/req/obs-core/Observation/observedProperty-con

Reqyirement

/req/obs-core/Observation/observingProcedure-con

Requirement

/req/obs-core/Observation/result-con

Requirement

/req/obs-cpt/Observation/uom

Recommendation /rec/obs-cpt/Observation/uom-con

Recommendation /rec/obs-cpt/Observation/observedProperty-con
Recommendation /rec/obs-cpt/Observation/observerhost-con
Recommendation /rec/obs-cpt/Observation/observingProcedure-con
Recommendation /rec/obs-cpt/Observation/result-con

Recommendation /rec/obs-cpt/Observation/phenomenonTimeResult-con
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9.3.2 Constraint observationType

vationType-sem

Requirement If information on the type of Observation is provided, the
/req/obs-core/AbstractObservation/obser- |constraints defined in the referenced codelist shall be used.

9.3.3 Constraint resultTime instant

Requirement If the result time of the Observation is provided, the re-
/req/obs-core/AbstractObservation/result- |sultTime attribute shall be of type TM_Instant.

Time-type

9.3.4 Constraint parameter unique name

rameterNaine-card

Requirement The name attribute of a parameter NamedValue shall
/req /obs—cii‘e/AbstractObservation/pa- be unique within an Observation.

9.3.5 Constraint proximate or ultimate featureOfInterest.

Requirement
/req/obs-core/AbstractObservation/feature-
OfInterest-¢on

Atleast one proximateFeatureOfInterest or ultimate-
FeatureOfInterest shall be given.

9.3.6 Constraint Observer or Host

Requirement
/req/obs-core/Observation/observerhost-con

At least one Observer or Host shall be provided

9.3.7 Constraint ObservableProperty characteristic associated with featureOfIlnterest

Requirement
/req/obs-core/Observation/observedProper-
ty-con

The ObservableProperty referenced by obseryed-
Property shall correspond to a characteristic assocjated
with the featureOfInterest.

9.3.8 Confstraint suitableObservableProperty

Requirement
/req/obs-core/Obséryation/observingProce-
dure-con

The ObservingProcedure referenced by procedure
shall be suitable for the associated ObservablePropegrty.

9 3 9 CO ctraint cuitable roaculd +yu
D Stahe-StHta o resStrtt+t

Requirement
/req/obs-core/Observation/result-con

The type of the result provided by the resultassociation
shall be suitable for the associated ObservableProperty.

9.4 AbstractObservableProperty

9.4.1 AbstractObservableProperty Requirements Class

Requirements Class

/req/obs-core/AbstractObservableProperty

Target type Logical model
Name Abstract Observation Core — AbstractObservableProperty
42

© IS0 2023 - All rights reserved



https://standardsiso.com/api/?name=5885a7def9b64a422d1d48ff82cb967e

ISO 19156:2023(E)

Requirements Class /req/obs-core/AbstractObservableProperty

Dependency [SO 19103:2015, Geographic information — Conceptual
schema language, UML2 conformance class

Imports /req/obs-cpt/ObservableProperty

Requirement /req/obs-core/gen/metadata-sem

AbstractObservableProperty from the Abstract Observation Core is described as a class diagram in
Figure 11. The schema is fully described in 9.4.

class Figure 11: Context diagram: AbstractObservableProperty /

From ISO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

phenomenonTime: TM_Object
resultTime: TM_Object
validTime: TM_Period [0..*]

+relatedObservation constraints

5 o E {/rec/obs-cpt/Observation/observedProperty-con}
; {/rec/obs-cpt/Observation/observerhGsteon}
0..* | {/rec/obs-cpt/Observation/obseryingProcedure-con}
{/rec/obs-cpt/Observation/phenonienonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}

{/rec/obs-cpt/Observation/dem-con}
{/req/obs-cpt/Observatien/uom}

«interface» +observer «interface»
ObservableProperty Observer

. g

From ISO 19103 Conceptual schema
language - Any type

«FeatureType» +metadata «interface»
AbstractObservableProperty Any
0..*

Figure 11 — Context diagram for Abstract Observation Core — AbstractObservableProperty

9.5 AbstractObservingProcedure

9.5.1 AbstractObservingProcedure Requirements Class

Requirements Class /req/obs-core/AbstractObservingProcedure

Target type Logical model
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Requirements Class

/req/obs-core/AbstractObservingProcedure

Name Abstract Observation Core - AbstractObservingProcedure

Dependency IS0 19103:2015 Geographic information — Conceptual schema language, UML2 con-
formance class

Imports /req/obs-cpt/ObservingProcedure

Requirement /req/obs-core/gen/metadata-sem

AbstractObservingProcedure from the Abstract Observation Core is described as a class diagram in

Figure 12. The schema is fully described in 9.5.

class Figure 12: Context diagram: AbstractObservingProcedure

+relatedObservation

From ISO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

+ phenomenonTime: TM_Object
+ resultTime: TM_Object
+ validTime: TM_Period [0..*]

—fmmmemﬁm&

constraints

{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con}

0..* | {/rec/obs-cpt/Observation/observingRrocedure-con}

{/rec/obs-cpt/Observation/phenomenonTimeResult-con}
{/rec/obs-cpt/Observation/resulticon}
{/rec/obs-cpt/Observation/uem-con}
{/req/obs-cpt/Observationfuom}

Procedure

«interface»
ObservingProcedure

A\

+observer «interface»

Observer
O. . *

From 1SO 19103 Conceptual schema
language - Any type

+metadata

«EFeatureTyvung
i

AbstractObservingProcedure

Figure 12 — Context diagram for Abstract Observation Core — AbstractObservingProcedure
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9.6.1 AbstractObserver Requirements Class
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Requirements Class /req/obs-core/AbstractObserver

Target type Logical model

Name Abstract Observation Core — AbstractObserver

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

]mp rts I/voq[/nhc ppfllnhcm-um«

Reqyirement /req/obs-core/gen/metadata-sem

AbstfactObserver from the Abstract Observation Core are described as a class diagram i

The gchema is fully described in 9.6.

clpss Figure 13: Context diagram: AbstractObserver /

From I1SO 19156 Observations, measurements and samples - Conceptual @bsefvation schema

«interface»
Observation

+ phenomenonTime: TM_Object
+ resultTime: TM_Object
+ validTime: TM_Period [0..*]

+relatedObservation

| COTTtEXC. OETTeET ILNdI»}z’

0.*

constraints
{/rec/obs-cpt/Observation/obsérvedProperty-con}
{/rec/obs-cpt/Observation/oldserverhost-con}
{/rec/obs-cpt/ObservatiofifobservingProcedure-con}
{/rec/obs-cpt/Obsercation/phenomenonTimeResult-con}
{/rec/obs-cpt/Obskryation/result-con}
{/rec/obs-cpt/Qbservation/uom-con}
{/req/obsicpt/Observation/uom}

«interface»
Deployment

+deployment o.*

«interface».

«interface»

Procedure

Observer. ObservableProperty «interface»
ObservingProcedure
0..* +observableProperty 0..% +observingProcedure

i

«FeatureType»
AbstractObserver

From ISO 19103 Conceptual schema
language - Any type

+metadata .
«interface»

Any

Figure 13 — Context diagram for Abstract Observation Core — AbstractObserver
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9.7 AbstractHost

9.7.1 AbstractHost Requirements Class

Requirements Class /req/obs-core/AbstractHost

Target type Logical model

Name Abstract Observation Core - AbstractHost

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Imports I/wnqllnhc rpfllnncf

Requirement /req/obs-core/gen/metadata-sem

AbstractHogt from the Abstract Observation Core is described as a class diagram in Eigure 14| The

schema is fu

lly described in 9.7.

class Figlure 14: Context diagram: AbstractHost/

From ISO 19156 Observations, measurements and samples - Conceptual observation'schema

«interface»
Observation

phenomenonTime: TM_Object
resultTime: TM_Object
validTime: TM_Period [0..*]

+relatedObservation

constraints

{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con}
{/rec/obs-cpt/ObservationfebservingProcedure-con}
{/rec/obs-cpt/Observation/phenomenonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Qbservation/uom-con}
{/req/obs-cpt/Observation/uom}

«interface®
Host

0..*

+relatedHost

«interface»
Deployment

0.*

+deployment

A I context: GenericName
|
|
|
|
|
1
|
|
]

«FeatureType»

AbstractHost

+metadata

From IS0 ISTO3Conceptuarscnema

language - Any type

«interface»
Any

Figure 14 — Context diagram for Abstract Observation Core — AbstractHost
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9.8 AbstractDeployment

9.8.1 AbstractDeployment Requirements Class

Requirements Class

/req/obs-core/AbstractDeployment

Target type Logical model

Name Abstract Observation Core - AbstractDeployment

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency 1S0-19103:2015 Geographicinformation—Conceptual-schemalanguage, CoreTypes
conformance class

Depégndency [SO 19108:2002, Geographic information — Temporal schema, Applicatign schemas
for data transfer conformance class

Impgrts /req/obs-cpt/Deployment

Reqyirement /req/obs-core/AbstractDeployment/deploymentReason=sem

Reqyirement /req/obs-core/AbstractDeployment/deploymentTime-sem

Reqyirement /req/obs-core/gen/metadata-sem

AbstractDeployment from the Abstract Observation Core are des¢ribed as a class diagram jn Figure 15.

The gchema is fully described in 9.8.
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class Figure 15: Context diagram: AbstractDeponment/

From 1SO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»

Observation
+relatedObservation

phenomenonTime: TM_Object
[comTtext: GerrericNaT=) + resultTime: TM_Object
o.*x |+ validTime: TM_Period [0..*]

constraints
{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con}
{/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/phenomenonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Observation/uom-con}
{/req/obs-cpt/Observation/uom}

«interface» «interface» «interface,
Deployment Observer Host
A +observer 0.* +host /|\ @.*

From 1SO 19103 Conceptual schema
language - Any type

«FeatureType»
AbstractDeployment
+metadata
+ deploymentReason: CharacterString [0..*] «interface»
+ deploymentTime: TM_Object [0..*] o * Any

Figune 15 — Context diagram for Abstract Observation Core — AbstractDeployment

9.8.2 Attribute deploymentReason

Requiremeént A human readable description of the reason for the
/req/obs-CtI:re/AbstractDeployment/deploy- Deployment.

mentReasoh-sem
fftheTeasomnforthe Deploymentis provided, tiie property

deploymentReason:CharacterString shall be used.

EXAMPLE1 A researcher involved in a biodiversity survey campaign assessing the distribution of selected
alien species. The deploymentReason describes the fact that this individual was involved in this campaign for the
reason of identifying alien species.

EXAMPLE 2 A sensor is mounted on a building to monitor seismic activities.

EXAMPLE 3 A new sensor type is rolled out within a regional or thematic network due to new legal reporting
requirements.
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9.8.3 Attribute deploymentTime

Requirement The time that the Deployment pertains to.
/req/obs-core/AbstractDeployment/deploy-

mentTime-sem If the time of the Deployment is provided, property

deploymentTime:TM_Period shall be used.

EXAMPLE1 A researcher involved in a biodiversity survey campaign assessing the distribution of selected
alien species. The deploymentTime provides the time period(s) during which this person carried out this activity
in the framework of the campaign.

EXAMPLE 2 A sensor is mounted on a building to monitor seismic activities. The deploymentTime provides
the tifme period(s] during which this sensor 1s mounted or active.

9.9 | AbstractObservationCollection

9.9.1 AbstractObservationCollection Requirements Class

Requirements Class |/req/obs-core/AbstractObservationCollection

Target type Logical model

Namp Abstract Observations - AbstractObservationCollection

Depégndency ISO 19103:2015, Geographic information —<Conceptual schema language, JML2 con-
formance class

Reqyirement /req/obs-core/AbstractObservationCelléction/AbstractObservationColledqtion-sem

Requirement /req/obs-core/AbstractObservatiofi€ollection/collectionType-sem

Reqyirement /req/obs-core/AbstractObservationCollection/collectionType-con

Reqyirement /req/obs-core/AbstractObsénvationCollection/member-sem

Reqyirement /req/obs-core/AbstractObservationCollection/memberCharacteristics-semn

Reqyirement /req/obs-core/AbstractObservationCollection/relatedCollection-sem

Reqyirement /req/obs-cpt/genyrelatedObservation-sem

Reqyirement /req/obs-core/AbstractObservationCollectionType/AbstractObservationCollectionType-sem

AbstfractObservationCollection from the Abstract Observation Core is described as a clasg diagram in
Figufe 16. The schema is fully described in 9.9.
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class Figure 16: Context Diagram: AbstractObservationCoIIection/

+relatedCollection 0..*
context: ericName

From SO 19156 Observations, measurements and samples - Conceptual observation
schema

«interface»

«FeatureType»
AbstractObservationCollection

+member Observation

+ phenomenonTime: TM_Object

+ collectionType: AbstractObservationCollectionType [O..*]

0..* |+ resultTime: TM_Object
+ validTime: TM_Period [0..*]

constraints
{/req/obs-core/AbstractObservationCollection/collectionType-con}

constraints

{/rac/ohs.cat/Qhsenzation/ohsenzedPraonorty.canl

1 N - {/rec/obs-cpt/Observation/observerhost-con}

| 0.. +collection {/rec/obs-cpt/Observation/observingProcedure-con}

| {/rec/obs-cpt/Observation/phenomenonTimeResult-con}

« us:e» {/rec/obs-cpt/Observation/result-con}
| {/rec/obs-cpt/Observation/uom-con}
\‘|/ {/req/obs-cpt/Observation/uom}
«CodelList»
AbstradtObservationCollectionType
tags «FeatureTypey
asDictionary|= true AbstractObservationCharacteristics
extensibility f any
+memberCharacteristics observationType: AbstractObservationType [0..*]

parameter: Namedyalue\0..*]
phenomenonTinfe ) TM”_Object [0..*]
resultTime: TM_Object [0..*]
resultQualitys Any [0..*]
validTimesTW¥_Period [0..*]

+ o+ o+ o+ o+ o+

Figure 16 — Context diagram for Abstract Observation Core — AbstractObservationCollection

9.9.2 Feature type AbstractObservation€ollection

Requirement

tion/AbstrgctObservationCollectioh-sem

/req/obs-c¢re/AbstractObservationCollec- as a collection of similar Observations.

An AbstractObservationCollection shall be deffned

9.9.3 Attyibute collectionType

Requirement
/req/obs-core/AbsttactObservationCol-
lection/collectionType-sem

Information on the type of the AbstractObservationCol-
lection.

If information on the collection type is provided, the atfrib-
ute collectionType:AbstractObservationCollectionType

challba vend
A=A~ )

STIar oT—oS

Requirement
/req/obs-core/AbstractObservationCol-
lection/collectionType-con

If the collectionType is provided, property values of the
associated Observation and AbstractObservationCharac-
teristics instances shall comply with the constraints defined
for this collectionType value.
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Requirement
/req/obs-core/AbstractObservationCollec-
tion/member-sem

An Observation that is part of this AbstractObser-

vationCollection.

If a reference to a member Observation is
the association with the role member shal

provided,
1 be used.

9.9.5 Association memberCharacteristics

Requirement

Information on AbstractObservationCharacteris-

/req/obs-core/AbstractObservationCollec-
tionfmemberCharacteristics-sem

tics of Observations contained within the|
tObservationCollection.

If a reference to AbstractObservationCha
tics pertaining to the collectionimembers i
the association with the roleamemberChaj
tics shall be used.

Abstrac-

racteris-
s provided,
racteris-

9.9.4 Association relatedCollection

Requirement An AbstractObservationCollection the ApstractOb-
/req/obs-core/AbstractObservationCollec- servationCollection is related to.
tionfrelatedCollection-sem If a reference to a related AbstractObservationCol-

lectiomsis provided, the association with rq

le related-

Collection shall be used. The context:GenericName

qualifier of this association may be used tg

provide

fGrther information as to the nature of the|relation.
9.1(0 NamedValue
9.10{1 NamedValue Requirements Class
Requirements Class /req/obs-core/NamedValue
Target type Legical model
Namje Abstract Observation Core - NamedValue
Depgndency IS0 19103:2015, Geographic information — Conceptual schema languagdg, UML2
conformance class
Depgndency [SO 19103:2015, Geographic information — Conceptual schema languagg, CoreTypes

conformance class

Requirement

/req/obs-core/NamedValue/NamedValue-sem

Reqyirément

/req/obs-core/NamedValue/name-sem

Requirement

/req/obs-core/NamedValue/value-sem

9.10.2 Data type NamedValue

Requirement

/req/obs-core/NamedValue/NamedValue-sem

The class NamedValue provides for a generic soft-typed

parameter value.

9.10.3 Attribute name

Requirement
/req/obs-core/NamedValue/name-sem

The attribute name:GenericName shall indicate the
meaning of the named value.

NOTE

© IS0 2023 - All rights reserved
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EXAMPLE

When used as the value of an Observation: parameter, the name can take values like
‘procedureOperator’, ‘detectionLimit’, ‘amplifierGain’, ‘samplingDepth’, ‘analysisIteration’, etc.

9.10.4 Attribute value

Requirement The attribute value:Any shall provide the value.
/req/obs-core/NamedValue/value-sem

NOTE In concrete realizations, the type “Any” can be substituted by a suitable concrete type, such as CI_
ResponsibleParty or Measure.

9.11 Code

9.11.1 Abs

The code lij
semantics o

ists

tractObservationType

bt AbstractObservationType can be specialized as required to more precisely defin
[ observation types, as done in the derived codelist ObservationTypeByResultType bel

b the

Requireme
/req/obs-c
AbstractOb

nt An empty extension-point for providing various cla;
re/AbstractObservationType/ |cation schemes for Observations.

servationType-sem . R .
yp If Observation classifieation schemes are used in

implementing application'Schemas, a concrete realiz3
shall be created for the application.

sifi-

the
tion

9.11.2 AbsitractObservationCollectionType

The code li
define the 5
below.

5t AbstractObservationCollectionType can bg' specialized as required to more preg
emantics of collection types, as done in-thie derived codelist ObservationCollection

isely
Type

Requiremd
/req/obs-c
Type/Abstr

nt An empty extension-point for providing various cl
re/AbstractObservationCollection- |fication schemes for ObservationCollections.

pctObservationCollectionType-sem If ObservationCollection classification schemejq

used in the implementing application schemas, a
crete realization shall be created for the applicati

nSSi-

are
con-

10 Basic (

10.1 Gene

10.1.1 Bas

Dbservations
ral

icObservations Package Requirements Class

Requirements Class /req/obs-basic

Target type Logical model

Name Basic Observations package

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Imports /req/obs-basic/Observation

Imports /req/obs-basic/ObservationCharacteristics

Imports /req/obs-basic/ObservationCollection

Imports /req/obs-basic/ObservingCapability

Imports /req/obs-basic/ObservableProperty
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Requirements Class /req/obs-basic

Imports /req/obs-basic/ObservingProcedure

Imports /req/obs-basic/Observer

Imports /req/obs-basic/Host

Imports /req/obs-basic/Deployment

Imports /req/obs-basic/GenericDomainFeature

Requirement /req/obs-basic/ObservationTypeByResultType/ObservationTypeByResultType-sem
Requirement /req/obs-basic/ObservationTypeByResultType/ObservationTypeByResultType-con
Requirement /req/obs-basic/QhservationCollectionType /ObservationCollectionType-sem
Reqyirement /req/obs-basic/ObservationCollectionType/homogeneous-con

Reqyirement /req/obs-basic/ObservationCollectionType/summarizing-con

10.1j2 Attribute link

Requirement Additional descriptive resources pertainingfto a feature.

/req/obs-basic/gen/link-sem Ifalink to a descriptivesrésource is provided, the attrib-

ute link:URI shall bgused.

10.1|3 Attribute location

Requirement Location information pertaining to a featute.

/req/obs-basic/gen/location-sem Iflo¢ation information is provided, the attribyte location:

Geometry shall be used.

10.2 Observation

10.2{1 Observation Requirements(Class

Requirements Class /req/obs=basic/Observation

Target type Logical'model
Namg Basic Observations - Observation
Depégndency SO 19103:2015, Geographic information — Conceptual schema languagg, UML2

conformance class

Impgrts /req/obs-core/AbstractObservation

Observationfrom the Basic Observations is described as a class diagram in Figure 17. The schema is
fully|desetibed in 10.2.
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class Figure 17: Context diagram: Observaﬁon/

From ISO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

Procedure

+ phenomenonTime: TM_Object
+ resultTime: TM_Object
+ validTime: TM_Period [0..*]

«interface»
ObservingProcedure

constraints

{/rec/obs-cpt/Observation/observerhost-con}

{/rec/abszcnt/Qbsernvation/result-can}

{/rec/obs-cpt/Observation/observedProperty-con}

{/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/phenomenonTimeResult-con}

«interface»
Observer

{/recfobs-cpt/Observation/uom-con}
{/reqfobs-cpt/Observation/uom}

0..* /|\+observer

A context: GenericName

0.* +relatedObservation

0..*% +observingProcedure
«interface» «interface»
ObservableProperty Host
0..* +observedProperty 0.% +host

From 1SO 19156 [0bservations, measurements and samples { Abstracf observatipn core

From 1SO 19103'Coneeptual schema
language -Any type

«FeatureType»
AbstractObservation

«FeatureType»

AbstractObservationCharacteristics bomain wultimateF eatureOfinterest
+ observationType: AbstractObservationType [O0..*] R
+ parameter: NamedValue [0..*] . 0..
+ phenomenonTime: TM_Object [0..*] DofmainProxy 0. .
+  resultTime: TM_Object [0..*] Gl +mgtadgta
+  resultQuality: Any [0..%] +proxifhateF&atureOfinterest Any
+ validTime: TM_Period [0..*] 0..%

+result 0.*
Range

constraints

{/rec/obs-c¢re/AbstractObservationCharacteristics/parameter-procedure}
{/rec/obs-c¢re/AbstractObservationCharacteristics/parameter-redundant}

{/rec/obs-cdre/AbstractObservationCharacteristics/uFol }
{/req/obs-cpre/AbstractObservation/featureOfinterest-con}
{/req/obs-cpre/AbstractObservation/observationTy pe-sem}
{/req/obs-cpre/AbstractObservation/parameterName-card}
{/req/obs-cpre/AbstractObservation/resultTime-type}
{/req/obs-cpre/Observation/observedProperty-con}
{/req/obs-cpre/Observation/observerhost-con}
{/req/obs-cpre/Observation/observingProcedure-con}
{/req/obs-cpre/Observation/result-con}
{/req/obs-cpt/Observation/observedProperty-card}
{/req/obs-cpt/Observation/observingProcedure-card}
{/req/obs-cpt/Observation/phenomenonTime-card},
{/req/obs-cpt/Observation/result-card}
{/req/obs-cpt/Observation/resultTime-card},

I
I
I
I
I
((US%))
I
|
I
I

vV
«CodelList»
AbstractObservationType

tags
asDictionary = true
extensibility = any

JA

A

«FedtureType»
Obgervation

«CodelList»
ObservationTypeByResultType

constraints

{/req/obs-basic/ObservationTypeByResultType-con}

{/req/obs-hasic/QhservationType By Ry

UtType/OhservationTypeByResultType-cem}

asDictionary = true
extensibility = open

tags

vocabulary = http://www.opengis. net/def/observation-type/OGC/0/by-result-type
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Figure 17 — Context diagram for Basic Observations — Observation
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10.3 ObservationCharacteristics

10.3.1 ObservationCharacteristics Requirements Class

Requirements Class /req/obs-basic/ObservationCharacteristics

Target type Logical model

Name Basic Observations - ObservationCharacteristics

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

]mp rts I/vnqlln]ﬂc pm-nI/Ahch-apfnhcm-xmh'nnr‘hqwmfm-icfipc

ObservationCharacteristics from the Basic Observations is described as a class diagram ip Figure 18.
The gchema is fully described in 10.3.

10.4) ObservationCollection

10.4{1 ObservationCollection Requirements Class

Requirements Class |/req/obs-basic/ObservationCollection

Targgt type Logical model

Namp Basic Observations - ObservationCollection

Depégndency ISO 19103:2015, Geographic informatien — Conceptual schema language, JML2 con-
formance class

Impgrts /req/obs-core/AbstractObservationCollection

ObservationCollection from the Basic Observations is described as a class diagram in Figure 18. The
schema is fully described in 10.4.

10.5 ObservingCapability

10.5}]1 ObservingCapability Requirements Class

Requirements Class /req/fobs-basic/ObservingCapability

Targgt type Logical model

Namje Basic Observations - ObservingCapability

Depé¢ndency ISO 19103:2015, Geographic information — Conceptual schema languagd, UML2
conformance class

Impgrts /req/obs-basic/ObservationCharacteristics

Reqyirement /req/obs-basic/ObservingCapability/ObservingCapability-sem

ObservationCottection from the Basic Observations 15 described as a ctass diagram im £t
schema is fully described in 10.5.
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class Figure 18: Context Diagram: Observi bility, Observatit il /
From ISO 19156 Observations, measurements and samples - Conceptual observation schema
«interface» Procedure «interface»
Observation «interface» Observer
X ) ObservingProcedure

+ phenomenonTime: TM_Object .
+ resultTime: TM_Object 0. +observer
+ validTime: TM_Period [0..*] 0.* +observingProcedure

constraints
{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con}
{/rec/obs-cpt/Observation/observingProcedure-con} «interface» «interface»
{/rec/obs-cpt/Observation/phenomenonTimeResult-con} ObservableProperty Host
{/rec/obs-cpt/Observation/result-con}
{/[eTt Uub-LpL]UubElleI.UH/ TOT=ConT 0. +observedProperty 0.* /\+hcst
{/feq/obs-cpt/Observation/uom}

0..* /I\ +member
From 1SO 19156 Observations, measurements and samples - Abstrac{ obsenfation dore From 1SO 19103 Canceptual schema
language“; Any type
Domain|

«wuse»

| «FeatureType»

: AbstractObservationCharacteristics [ +ultimateFeatureOflnterest

. %
v + observationType: AbstractObservationType [0..*] DomainProxy| o «interface»
«CodelList» + parameter: NamedValue [0..*] Any +metadafa
AbstractObservationType + phenomenonTime: TM_Object [0..*] +proximateF eatufeOf| fiterest Y
+ resultTime: TM_Object [0..*] 0..
» tags + resultQuality: Any [0..*]
asDictionary = true +  validTime: TM_Period [0..*]
extensibility = any +result 0..*
Range
+memberCharacteristics 0.1
+felatedCollection 0..*
context: Gv{ericNa me 0..* \|[/ +collection
«FeatureType» ES
AbstractObservationCollection
+ collectionType: AbstractObservationCollectionType [0..*]
constraints
{/req/ops-core/AbstractObservationCollection/collectionType-con} «FeatureType»

| A
«use»

Vv

«CodeList»
AlstractObservationCollectionType

asDictipnary = true
extensipility = any

tags

ObservationCharacteristics

«FeatureType»
ObservingCapability

A

«CodelList»

ObservationCollectionType

«FeatureType»
ObservationCollection

constraints

{/req/obs-basic/CollectionTypeBy MemberCharacteristicsSemantics/homogeneous-con}
{/req/obs-basic/CollectionTy peBy MemberCharacteristicsSemantics/summarizing-con}

tags

asDictionary = true
extensibility = open
vocabulary = http://www.opengis. net/def/observation-collection-ty pe/OGC/0/by-member-characteristics-semantics

Figure 18 — Context diagram for Basic Observations — ObservationCharacteristics,
ObservingCapability and ObservationCollection
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10.5.2 Feature type ObservingCapability

Requirement

An ObservingCapability shall be defined as information
/req/obs-basic/ObservingCapability/Observ- |on Observation(s) that could potentially b
ingCapability-sem

e provided.

EXAMPLE

on which Observable Properties are being measured with which methodology is provided.

In order to explicitly describe the capabilities of an environmental monitoring facility, information

For example, in a national groundwater quantity monitoring network, depending on the equipment and
the underlying observational strategies:

a)
1

b) Qther monitoring may have several such ObservingCapabjlities, for example:

ome monitoring may have just one ObservingCapability:

)

1) ObservingCapability 1:

ObservingCapability:

i) ultimateFeatureOfInterest: "Hydrogeological Unit 121AS’;

ii) proximateFeatureOfInterest:'xyz’;

iii) procedure: ‘Groundwater depth measurement by electronicprobe’;

iv) observedProperty: ‘GroundWaterDepth’.

i) ultimateFeatureOfInterest: ‘Entite hydrogeologique 143AE05’;

ii) proximateFeatureOfInterest: ‘Calecaives du Muschelkalk de Lorraine a SER
RAVILLE’;

iii) procedure: ‘Groundwater depth measurement by electronic probe’;
iv) observedProperty: ‘GroundWaterDepth’.

ObservingCapability 2:

i) ultimateFeatureOfInterest: ‘Entite hydrogeologique 143AE05’;

ii) proximateFeatureOflnterest : ‘Calcaires du Muschelkalk de Lorraine a SER
RAVILEEZ

iii) praeedure: ‘Digital recording teletransmitted’;
iv)<observedProperty: ‘Water Temperature’.

ObservingCapability 3:

VIGNY-LES-

[VIGNY-LES-

NOTE

i) ultimateFeatureOfInterest: ‘Entite hydrogeologique 143AE05’;

ii) proximateFeatureOfinterest : ‘Calcaires du Muschelkalk de Lorraine a SERVIGNY-LES-

RAVILLE’;
iii) procedure: ‘Digital recording teletransmitted’;

iv) observedProperty: ‘Water conductivity measured at 25 °C’.

In the example above, URIs have been removed and only the labels provided for better readability.

© IS0 2023 - All rights reserved
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10.6 ObservableProperty

10.6.1 ObservableProperty Requirements Class

Requirements Class /req/obs-basic/ObservableProperty

Target type Logical model

Name Basic Observations - ObservableProperty

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency, 1S0-19103:2015, Geographicinformation—Conceptual schemalanguage, CoreEy-
tendedTypes conformance class

Imports /req/obs-core/AbstractObservableProperty

Requirement /req/obs-basic/gen/link-sem

ObservableRroperty from the Basic Observations is described as a class diagram(in Figure 19| The
schema is fylly described in 10.6.
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class Figure 19: Context diagram: ObservableProperty /

From 1SO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

phenomenonTime: TM_Object
resultTime: TM_Object
validTime: TM_Period [0..*]

+relatedObservation constraints

{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con}

0..* [ {/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/phenomenonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Observation/uom-con}
{/req/obs-cpt/Observation/uom}

[comtext: GemericNaTT

«interface» +observer «interface»
ObservableProperty Observer
Q.. %
|
|
}
|
|
From 1SO 19156 Ol:)servations, measurgnrents and From 1SO 19103 Conceptual schema
samples - A'bstract observation qore language - Any type
|
«FeatureType» +metadata «interface»
AbstractObsetryableProperty Any
0..*

«FeatureType»
ObservableProperty

+ link: URI [0..%*]

Figure 19 — Context diagram for the Basic Observations — ObservableProperty

10.7 ObservingProcedure

10.7.1 ObservingProcedure Requirements Class

Requirements Class /req/obs-basic/ObservingProcedure
Target type Logical model

Name Basic Observations - ObservingProcedure
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Requirements Class /req/obs-basic/ObservingProcedure

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, CoreEx-
tendedTypes conformance class

Imports /req/obs-core/AbstractObservingProcedure

Requirement /req/obs-basic/gen/link-sem

ObservingProcedure from the Basic Observations is described as a class diagram in Figure 20. The
schema is fully described in 10.7.

class|Figure 20: Context diagram: ObservingProcedure /

From ISO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

phenomenonTime: TM_Object
resultTime: TM_Object
validTime: TM_Period [0..*]

+relatedObservation

| COTTIEXTY Ueneriuvaly

*

0..

constraints

{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost:eon}
{/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/phenomeénonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Observatiof/uom-con}
{/req/obs-cpt/Observation/uom}

Procedure

«interface»
ObservingProcedure

£y

+observer «interface»

Observer

samples - AbstTact observation

From ISO“19156 Obserk/ations, measuréments and

ore

«FeatureType»
AbstractObservingProcedure

From ISO 19103 Conceptual schema
language - Any type

+metadata

«interface»
Any

A

«FeatureType»
ObservingProcedure

+ link: URI [0..*]

Figure 20 — Context diagram for Basic Observations — ObservingProcedure
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10.8.1 Observer Requirements Class

Requirements Class

/req/obs-basic/Observer

Target type Logical model

Name Basic Observations - Observer

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency 1S0-19103:2015, Geographicinformation—Conceptual-schemalanguage, CoreEx-
tendedTypes conformance class

Depégndency [SO 19107:2019, Geographic information — Spatial schema, Geometrycopformance
class

Impgrts /req/obs-core/AbstractObserver

Requirement

/req/obs-basic/gen/link-sem

Reqyirement

/req/obs-basic/gen/location-sem

Obse

desc

Fibed in 10.8.

rver from the Basic Observations is described as a class diagramm in Figure 21. The sc}

lema is fully
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class Figure 21: Context diagram Observer /

From I1SO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

+ phenomenonTime: TM_Object
resultTime: TM_Object
validTime: TM_Period [0..*]

constraints
{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con}
I —_— ue“mid‘ia”} {/rec/obs-cpt/Obsewaﬁon/obsewingProce.dure-con} .

{/rec/obs-cpt/Observation/phenomenonTimeResult-con} «interface»
0..* | {/rec/obs-cpt/Observation/result-con} Deploymeht.
{/rec/obs-cpt/Observation/uom-con}
{/req/obs-cpt/Observation/uom}

+relatedObservation

+deployment 0.*

«interface» «interface» Procedure
Observer ObservableProperty «Mterface»

ObservingProcedure

A 0..* +observableProperty o) * +observingProcedure
|
|
|
|
|
|
|
|
|
|
Arom 1SO 19156 Obsefvations, measprements and From 1SO 19103 Conceptual schema
samplés - Abstfact obseryatiop core language - Any type
|
|
«FeatureType» *metadata «interface»
AbstractObserver, Any
0"*

«FeatureType»
Observer

link: URI [0..*]

location: Geometry [0 1]

Figure 21 — Context diagram for Basic Observations — Observer

10.9 Host

10.9.1 Host Requirements Class

Requirements Class /req/obs-basic/Host

Target type Logical model
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Requirements Class /req/obs-basic/Host

Name Basic Observations - Host

Dependency ISO 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency 1SO 19103:2015, Geographic information — Conceptual schema language, CoreEx-
tendedTypes conformance class

Dependency [SO 19107:2019, Geographic information — Spatial schema, Geometry conformance
class

Imports /req/obs-core/AbstractHost

Reql fremrent /Il C\.i/IU]UD Laai\./’scu/}iu}\ SenT

Reqyirement /req/obs-basic/gen/location-sem

Host|from the Basic Observations is described as a class diagram in Figure 22~ Thé schiema is fully
descfibed in 10.9.
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class Figure 22: Context diagram: Host/

«interface»
Observation

phenomenonTime: TM_Object
resultTime: TM_Object
validTime: TM_Period [0..*]

From I1SO 19156 Observations, measurements and samples - Conceptual observation schema

+relatedObservation

[Comtext: GemericNaTT

0..*

constraints
{/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con}
{/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/phenomenonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Observation/uom-con}
{/req/obs-cpt/Observation/uom}

Host

«interface» «interfaCe»

Depléyment

+deployment

0..

* +relatedHost

A | context: GenericName 0..*
|
|
|
|
I
|
|
f

AbstractHest

«FeatureType» +metadata

From ISO 19156 Observations, measurements-and From 1SO 19103 Conceptual schema
samples - Abstract obsefvation core language - Any type

0..*

I\

«interface»
Any

Host

«FeatureType»

ik ORHO+

+ location: Geometry [0..1]

Figure 22 — Context diagram for Basic Observations — Host
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10.10 Deployment

10.10.1Deployment Requirements Class

Requirements Class /req/obs-basic/Deployment

Target type Logical model

Name Basic Observations - Deployment

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency 1S0-19103:2015, Geographicinformation—Conceptual-schemalanguage, CoreEx-
tendedTypes conformance class

Impgrts /req/obs-core/AbstractDeployment

Reqyirement /req/obs-basic/gen/link-sem

Deplpyment from the Basic Observations is described as a class diagram in(Bigure 23. The schema is
fully|described in 10.10.
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class Figure 23: Context diagr

am Deployment/

From ISO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

+ phenomenonTime: TM_Object
+ resultTime: TM_Object
+ validTime: TM_Period [0..*]

+relatedObservation constraints

{/rec/obs-cpt/Observation/observedProperty-con}

[EoTER mETETe e {/rec/obs-cpt/Observation/observerhost-con}

0..* | {/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/phenomenonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Observation/uom-con}
{/req/obs-cpt/Observation/uom}

«interface» «interface» «interface»
Observer Deployment Host

+observer

0..* A 0.. %4\ +host

Hrom 1SO 19156 Observations, measurements and sapiples - From 1SO 19103 Conceptual schema
Abstract observation core \ language - Any type
|
«FeatureType»
AbstractDeployment
+metadata

+ dep
+ dep

«interface»
Any

loymentReason: GharacterString [0..*]
loymentTimeFM_Object [0..*] 0.*

A

«FeatureType»
Deployment

+ link: URI[0..*]

Figure 23 — Context diagram for Basic Observations — Deployment

10.11 GenericDomainFeature

10.11.1GenericDomainFeature Requirements Class

Requirements Class

/req/obs-basic/GenericDomainFeature

Target type

Logical model
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Requirements Class

/req/obs-basic/GenericDomainFeature

Name Basic Observations - GenericDomainFeature

Dependency ISO 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency 1SO 19103:2015, Geographic information — Conceptual schema language, CoreEx-
tendedTypes conformance class

Dependency [SO 19107:2019, Geographic information — Spatial schema, Geometry conformance
class

Requirement /req/obs-basic/GenericDomainFeature/GenericDomainFeature-sem

Reql fremrent /Il C\.i/IU]UD Laai\./’scu/}iu}\ SenT

Reqyirement /req/obs-basic/gen/location-sem

GendricDomainFeature from the Basic Observations is described as a class diagram'in Fig

schema is fully described in 10.11.

ture 24. The
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class Figure 24: Context diagram: GenericDomainFeature /

From ISO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

. i +relatedObservation
+ phenomenonTime: TM_Object

+ resultTime: TM_Object <gntext—GenericNae

+ validTime: TM_Period [0..*] 0.

constraints
{/rec/obs-cpt/Observation/observedProperty-con}

{ freefobep S bbb et
{{rec/obs-cpt/Observation/observingProcedure-con}
{{rec/obs-cpt/Observation/phenomenonTimeResult-con}
{

{

{

rec/obs-cpt/Observation/result-con} Domain
rec/obs-cpt/Observation/uom-con}
req/obs-cpt/Observation/uom}

JAN

From |SO 19156 Observations, measurements and samples - Abstract observation core From ISO 19103(Cencéptual schema
language,=Any type

«FeatureType» Domaim

t
|

t

1

|

|

|

|

I : P

| AbstractObservationCharacteristics X .
| +ultimgteFeatureQflfiterest 0..
|

|

|

|

|

|

|

|

|

|

|

observationType: AbstractObservationType [0..*]

. * «interface»
parameter: NarnedVaIue [Of' ] +proximateFeatureQfidterest A
phenomenonTime: TM_Object [0..*] ny

resultTime: TM_Object [0..*] DOMamPTORY +featureOfinterest

resultQuality: Any [0..*] 0.*
validTime: TM_Period [0..*] A
|
|
|
|

+ o+ o+ o+ o+ o+

«FeatureType»
AbstractObservation «FeatureType»
GenericDomainFeature

constraints
rec/obs-core/AbstractObservationCharacteristics/parameter-procedure} + link: URI[0..%]
rec/obs-core/AbstractObservationCharacteristics/parameter-redundant} + location: Geometry [0..*]
rec/obs-core/AbstractObservationCharacteristics/uFol }
req/obs-core/AbstractObservation/featurdOflntérest-con}
req/obs-core/AbstractObservation/observationType-sem}
req/obs-core/AbstractObservation/parameterName-card}
req/obs-core/AbstractObservation/fesultTime-ty pe}
req/obs-core/Observation/oldservedProperty-con}
req/obs-core/Observation/obsefverhost-con}
req/obs-core/Observation/ebservingProcedure-con}
req/obs-core/Obsetvation/result-con}
req/obs-cpt/Obsenation/observedProperty-card}
req/obs-cpt/Oksepvation/observingProcedure-card}
req/obs-cpt/@bservation/phenomenonTime-card}
req/olss-cpt/Observation/result-card}
reg/obs-ept/Observation/resultTime-card}

\

«FeatureType»
Observation

NOTE GenericDomainFeature can be used as the target of the ultimate or proximate feature-of-interest of an
Observation in the absence of an existing, more specific domain feature.

Figure 24 — Context diagram for Basic Observations — GenericDomainFeature
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10.11.2Feature type GenericDomainFeature

Requirement
/req/obs-basic/GenericDomainFeature/Ge-
nericDomainFeature-sem

A concrete featureType to be utilized as fe
terest of an Observation.

atureOfIn-

NOTE This type is foreseen as a placeholder for specialized domain features in order to
prototyping.

10.12 Codelists

enable rapid

10.1R.10bservationCollectionType

The
folloy

rodelist ObservationCollectionType realizes the AbstractObservationCollectionType
ving values defined in this document: “homogeneous” and “summarizing”.

and has the

uirement
/obs-basic/ObservationCollectionType/
ervationCollectionType-sem

Req

/reg
Obs¢{

The following entries shall be provided:

— homogeneous: all ebservations contai
similar nature;

— summarizing: a wider grab-bag type o

ned are of a

f collection.

uirement
/obs-basic/ObservationCollectionType/
ogeneous-con

Req

/req
hom

If colleetionType in the ObservationColle
specified as “homogeneous” from this Co(
follewing constraints apply to the associat
vdtionCharacteristics and all Observatio
es referenced via the member association.

If a property value is provided within the (
tionCharacteristics, this value applies to
vations contained in the ObservationColl

property not provided - values may bg
by the Observations but is not provid
level;

property provided but with no content
Observation within the collection prg

property;

property = value - this value applies tg
Observations within the collection;

property = value set/range - this valug

rction is
lelist, the
bd Obser-
n instanc-

Dbserva-
hll Obser-
lection:

provided
bd at this

-no
vides this

all

p set/range

applies to all Observations within the collection;

NOTE The Observations need not contain attributes or associations

ObservationCharacteristics when collectionType is set to homogeneous.

supplie

EXAMPLE 1
value “A” for that property.

EXAMPLE 2
that ObservableProperty.

© IS0 2023 - All rights reserved

d via the

If the collection has the value “A” for property “foo” then all Observations in the collection have

If the collection states the ObservableProperty X, then all Observations contained will refer to
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Requirement

/req/obs-basic/ObservationCollectionType/
summarizing-con

If collectionType in the ObservationCollection i

es referenced via the member association.

are provided in the ObservationCharacteristics.

specified as “summarizing” from this Codelist, the
following constraints apply to the associated Obser-
vationCharacteristics and all Observation instanc-

If multiple values for a property are available in the
contained Observations, all values for this attribute
(or the range of values contained in all Observations)

property may also be empty in the ObservationChar-

S

A

for this attribute within the contained Observatio

property not provided - values may beprovid
by the Observations but a summapyds not
provided at this level;

property provided but with,no content - no
Observation within the collection provides t

property;

property = value - this value applies to all
Observations within the collection;

provide agalue within this set/range.

acteristics - 1n this case any value can be provid d

property = value set/range - all Observationfs

S:
ed

his

NOTE If
this exact set

EXAMPLE 1
01T00:00:00

a)

Observa
collectio

b)

NOTE [e
information.

‘)

Observa
range. V.

1) 202
2) 202

A summarizing collection provides a set/range foran attribute, it can be that all observationg
range as value for this attribute, or they could liave different values that fall in the set/range.

If the summarizing collection suppliesy phenomenonTime=2020-01-01T00:00:00Z/202
V., validTime=[empty/NIL/null] and no othef properties, this would mean that:

n;

none of the Observations in the collection provide a value for validTime;

mpty/NIL/null] is a placeholder for the encoding specific representation of the absen

Lions can have any-value for the phenomenonTime property that falls completely in the given
hlid examplestweotld be:

D-01-05T00:00:00+05:00;
D-04-05T10:00:00Z/2020-01-05T11:00:00%Z;

3) 202

have

0-02-

fions in the collection can have any value for the resultTime property, since it is absent from the

ce of

time

01 1TnN
UL TITUU.

EXAMPLE 2

EXAMPLE 3

a 1;
b)
c)

d)

9;

[8,1-9,2

70

If the summarizing collection supplies: result=1, this would mean that all the Observations in the
collection have a value of 1 for the result property.

If the summarizing collection supplies: result=1, 2, 5 [8-11], (the values 1, 2 and 5, and the range
8-11), then examples of possible values for the result property on the contained Observations are:

2, 5 (a set with the two values);

] (arange of 8,1 to 9,2);
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e) 1,2,5][8-11], (the exact set of values from the collection).
EXAMPLE 4  If the summarizing collection supplies:

a) ultimateFeatureOfInterest=https://example.org/collections/42/items/42;

b) deployment=[empty/NIL/null] (i.e. property provided but with no content);

c) observer=[https://example.org/v1.1/Sensors/41, https://example.org/v1.1/Sensors/43].

then this means:

— the Observations in the collection all have the same ultimateFeatureOfInterest (a reference to https://
g¢xample.org/collections/42/items/42);

— 1one of the Observations in the collection have a (reference to a) deployment;
all Observations in the collection have either one, or both, of the referenced Observers;

— dince the proximateFeatureOfInterest is not specified in the collection, the Observations in the ¢ollection can
have any value for this field.

10.1P.20bservationTypeByResultType

The ¢odelist ObservationTypeByResultType is a specialization.effAbstractObservationTyp created to
supplort the legacy observation types from the previous version*of this document.

Requirement The followihg entries shall be provided:

/req/obs-basic/ObservationTypeByResult- | _ 1 ex@{irement: the result is of type Measyire;
Typ¢/ObservationTypeByResultType-sem

[0

— (category-observation: the result is of typ
ScopedName;

— truth-observation: result is a truth value
— count-observation: the result is of type Integer;

— temporal-observation: the result is of type TM_
Object;

— geometry-observation: the result is of type
Geometry;

— complex-observation: the result is of typ¢ Record;

— discrete-coverage-observation: result is & coverage
that returns the same feature attribute vplues
for every direct position within any single spatial
object, temporal object, or spatiotemporgl object in
its domain;

— discrete-point-coverage: result is a coverage that
has a domain composed of points;

— timeseries-observation: the result is a timeseries (a
sequence of data values which are ordered in time).
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Requirement
/req/obs-basic/ObservationTypeByResult-
Type/ObservationTypeByResultType-con

The following constraints shall be applied to the value of
the result association of the Observation based on the
codelist value used:

— Ifthe value "measurement” is used, the value of the
result shall be of type Measure;

— If the value "category-observation"” is used the value
of the result shall be of type ScopedName;

— Ifthe value "truth-observation" is used, the value of
result shall be a truth value;

— Ifthe value "count-observation" is used, the valule of
the result shall be of type Integer;

— Ifthe value "temporal-observation" isused, the
value of the result shall be of type TM_Object;

— Ifthe value "geometry-obseryation" is used, the
value of the result shall be of type Geometry;

— If the value "complex-observation" is used, the value
of the result shall be{of'type Record.

11 Conceptual Sample schema
11.1 General

11.1.1 Conllceptual Sample schema model

The Concep
in 11.1.2.

ual Sample schema is described.as"a class diagram in Figure 25. It is fully descyibed
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class Figure 25: Conceptual Sample schema - overview/

From ISO 19156 Observations, measurements and samples - Conceptual observation schema

+relatedObservation 0..*

context: Gv{ericNa me

«interface»
Observation

From 1SO 19103 Conceptual schema
language - Any type

+

featureOfintgrest

+ phenomenonTime: TM_Object
+ resultTime: TM_Object
+ validTime: TM_Period [0..*]

Domain

«interface»
Any

+featureQfinterest

*

constraints

Llrec/aohs-cat/Ohseryation/ahsenzedPronerty-canl

«interface»

-
Tx

+sampledFeafture

{/rec/obs-cpt/Observation/observerhost-con}

{/rec/obs-cpt/Observation/observingProcedure-con} A A

{/rec/obs-cpt/Observation/phenomenonTimeResu
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Observation/uom-con}
{/req/obs-cpt/Observation/uom}

Procedure

It-con}

0..% context: Qé?\ericName +relatedObservation

SamplingProcedure 0.*

+samplingProcedure
«interface»

+sampling

+samplingProcedure
+sampler

«interface, O
Preparaﬁo?%iure

0.* +pfocessingDetails

0.*

0..*

0.* «interface»
Sampler

+sampler

+samplePreparationStep

«interface»
PreparationStep

0..* 0..* +sampling

«interface»

0.% +samplé

1

Sampling +sampling

«interface»
0 Sample

S <———

+preparedSample

context: Qé‘r\ericName

+relatedSampling 0..*

| context: ericName | |

+preparationStep

+relatedSample 0..*

NOTH
assod
samp
ultim
by th

A Sample canact as a proxy for the ultimate feature-of-interest of an Observation
iated with this, Observation by the role featureOflnterest as a specialization of Any. In
ledFeature association of Sample would point upwards in the chain of sampled features I
ate featupe-df-interest of the Observation. The Sample can associate itself with the Observatig
e role relatedObservation.

Figure 25 — Conceptual Sample schema overview

and can be
this case the
bading to the
n in question

11.1.2 Conceptual Sample Schema package Requirements Class

Requirements Class /req/sam-cpt

Target type Conceptual model

Name Conceptual Sample schema package

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Imports /req/sam-cpt/Sample

Imports /req/sam-cpt/Sampling

Imports /req/sam-cpt/Sampler

© IS0 2023 - All rights reserved
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Requirements Class

/req/sam-cpt

Imports /req/sam-cpt/PreparationStep
Imports /req/sam-cpt/PreparationProcedure
Imports /req/sam-cpt/SamplingProcedure

11.2 Sample

11.2.1 Sample Requirements Class

Requirements Class /req/sam-cpt/Sample

Target type Conceptual model

Name Conceptual Sample - Sample

Dependency| ISO 19103:2015, Geographic information — Conceptual schema language, UMLP
conformance class

Dependency| ISO 19103:2015, Geographic information — Conceptual schema language, Core
Types conformance class

Requiremeng /req/sam-cpt/Sample/Sample-sem

Requirement /req/sam-cpt/Sample/sampling-sem

Requirement /req/sam-cpt/Sample/preparationStep-sem

Requirement /req/sam-cpt/Sample/sampledFeature-sem

Requirement /req/sam-cpt/Sample/relatedSample-sent

Requiremeng /req/obs-cpt/gen/relatedObservationssem

11.2.2 Intdrface Sample

Requirement

/req/sam-dpt/Sample/Sample-sem

A Sample shall be defined as an object thatis repre
ative of a concept, real-world object or phenomeng

bent-
n.

NOTE1 The way the sample is taken is typically guided by a sampling strategy. Samples are often artefa
an observatignal strategy, and often have niessignificant function outside of their role in the observation pr
(although spécimen preservation could.be considered a specific activity per se).

icts of
ocess

NOTE 2  The physical characteristics of the features themselves are of little interest, except perhaps fo the
manager of ajJsampling campaign.

NOTE3  Typically, the Sample is a Feature which is intended to be representative of a FeatureOfIntere
which Obseryations can be'made. As such, it can carry a characteristic pertaining to the observedProperty
evaluated by|the ObserVation.

EXAMPLE 1 | A profile typically samples a water- or atmospheric-column; a well samples the water
aquifer; a tisgue specimen samples a part of an organism.

st on
being

in an

EXAMPLE 2 A statistical sample is often designed to be characteristic of an entire population, so that
Observations can be made regarding the sample that provide a good estimate of the properties of the population.

11.2.3 Association sampling

Requirement

/req/sam-cpt/Sample/sampling-sem

The Sampling the Sample is the result of.

If Sampling(s) are described they shall be referred to

using the association with the role sampling.
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11.2.4 Association preparationStep

Requirement The PreparationStep(s) applied to prepare the Sample.

/req/sam-cpt/Sample/preparationStep-sem [f PreparationSteps are described they shall be referred

to using the association with the role preparationStep.

11.2.5 Association sampledFeature

Requirement The sampledFeature is the feature the Sample is in-
/req/sam-cpt/Sample/sampledFeature-sem _|[tended to be representative of.

References to the sampled feature shall e provided
using the association with the role sampleldFeature.

NOTH The sampled feature is usually a real-world feature from an application domdin.

EXANPLE1 A profile typically samples a water or atmospheric column; a well saniples the water|in an aquifer;
a tisspe specimen samples a part of an organism.

EXANPLE 2 A statistical sample is often designed to be characteristic,of an entire population, so that
Observations can be made regarding the sample that provide a good estimate of the properties of the population.

11.2{6 Association relatedSample

Requirement A Sample the Sample is related to.

/red/sam-cpt/Sample/relatedSample-sem If a ¥éference to a related Sample is provided, the as-

sociation with role relatedSample shall ble used. The
context:GenericName qualifier of this assqciation may
be used to provide further information as t¢ the nature
of the relation.

NOTH Sample are frequently relatedto.each other, as parts of complexes, and in other ways.

EXANPLE Sampling points are aften located along a sampling curve; material samples are usufally obtained
fromia sampling point; pixels arepart of a scene; stations are often part of an array.

11.3 Sampling

11.3{1 Sampling Réquirements Class

RequirementSClass /req/sam-cpt/Sampling

Target type Conceptual model

Namp Conceptual Sample - Sampling

Dept,udcux._y 15019163:2615; chgl aphi\. informationr— Cuun,cptua‘l scherma laugucwe, UML2

conformance class

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, Core-
Types conformance class

Requirement /req/sam-cpt/Sampling/Sampling-sem
Requirement /req/sam-cpt/Sampling/sample-sem
Requirement /req/sam-cpt/Sampling/featureOfInterest-sem
Requirement /req/sam-cpt/Sampling/featureOfInterest-card
Requirement /req/sam-cpt/Sampling/sampler-sem
Requirement /req/sam-cpt/Sampling/samplingProcedure-sem
Requirement /req/sam-cpt/Sampling/relatedSampling-sem
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Requirements Class /req/sam-cpt/Sampling

Requirement

/req/obs-basic/gen/link-sem

11.3.2 Interface Sampling

/req/sam-c

Requirement

pt/Sampling/Sampling-sem

A Sampling shall be defined as an act applying a Sam-
plingProcedure to create or transform one or more

Sample(s).

EXAMPLE1  Crushingarock sample in a ball mill.

EXAMPLE 2 | Digging a pit through a soil sequence.

EXAMPLE 3 | Dividing a field site into quadrants.

EXAMPLE 4 | Drawing blood from a patient.

EXAMPLE 5 | Extracting water from an observation well.

EXAMPLE 6 | Extracting a sample from a defined environmental monitoring station(

EXAMPLE 7 | Registering an image of the landscape.

EXAMPLE 8 | Sieving a powder to separate the subset finer than 100-mesh;

EXAMPLE 9 | Selecting a subset of a population.

EXAMPLE 10| Splitting a piece of drill-core to create two new samples.

EXAMPLE 11 Taking a diamond-drill core from a rock outcraop:

11.3.3 Asspciation sample

Requiremeént The Sample generated by the Sampling.

/req/sam-gpt/Sampling/sample-sem If Samples are described they shall be referred to ysing
the association with the role sample.

11.3.4 Asspciation featureOfInterest

Requirement A feature-of-interest shall be defined as the cong¢ept,

/req/sam-dpt/Sampling/featureOfInter- real-world object or phenomenon (feature-of-interest)

est-sem the Sample(s) of the Sampling represent.
Reference to the feature-of-interest shall be done using
the association with the role featureOfInterest.

Requirement A Sampling shall have atleast 1 featureOfInterest and

/req/sam-cpt/Sampling/featureOfInter- may have more than 1 in cases where multiple objects

est-card are sampled with the intention to create one Sample.

11.3.5 Association sampler

Requirement
/req/sam-cpt/Sampling/sampler-sem

The Sampler that performed the Sampling.

If Sampler(s) are described they shall be referred to

using the association with the role sampler.
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11.3.6 Association samplingProcedure

Requirement The SamplingProcedure used by the Sampling.
érerq{sag-cpt/Samplmg/samphngProce- If SamplingProcedures are described they shall be
ure-se referred to using the association with the role sam-
plingProcedure.
11.3.7 Association relatedSampling
Requirement Related Sampling(s).

/req/sam-cpt/Sampling/relatedSampling-sem If a reference to a related Sampling is'prjovided, the

association with role relatedSamplingshall be used.
The context:GenericName qualifier of thislassociation
may be used to provide furtherinformatipn as to the
nature of the relation.

11.4f Sampler

11.4{1 Sampler Requirements Class

Requirements Class /req/sam-cpt/Sampler

Target type Conceptual model

Namje Conceptual Sample - Sampler.

Depgndency IS0 19103:2015, Geographigiinformation — Conceptual schema language, UML2
conformance class

Requirement /req/sam-cpt/Sampler/Sampler-sem

Reqyirement /req/sam-cpt/Sampler/sampling-sem

Reqyirement /req/sam-cpt/Sampler/implementedProcedure-sem

Reqyirement /req/obs-basic/gen/link-sem

11.4{2 Interface Sampler

Requirement A Sampler shall be defined as a device or entity (including
/redq/sam-cpt/Sampler/Sampler-sem humans) thatis used by, or implements, a SamplingPro-
cedure to create or transform one or moreg Sample(s).

EXAMPLE 1 _Aball mill, diamond drill, hammer.

EXANPLE 2. A hypodermic syringe and needle.

EXANMPEE 3  Animage sensor, a soil auger.

EXAMPLE4  Ahuman being.
NOTE All the examples above can act as sampling devices (i.e. be Samplers). However, sometimes the

distinction between the Sampler and the sensor is not evident, as they are packaged as a unit. A Sampler is not
necessarily a physical device.

11.4.3 Association sampling

Requirement The Sampling act performed by the Sampler.

/req/sam-cpt/Sampler/sampling-sem If Sampling(s) are described they shall be referred to

using the association with the role sampling.
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11.4.4 Association implementedProcedure

dure-sem

Requirement
/req/sam-cpt/Sampler/implementedProce-

The Procedure implemented by the Sampler.

If Procedure(s) are described they shall be referred
to using the association with the role implemented-
Procedure.

11.5 PreparationStep

11.5.1 Pre arationStep Requirements Class

Requirements Class /req/sam-cpt/PreparationStep

Target type Conceptual model

Name Conceptual Sample - PreparationStep

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Requirement /req/sam-cpt/PreparationStep/PreparationStep-sem

Requirement /req/sam-cpt/PreparationStep/processingDetails-sem

Requiremeng /req/sam-cpt/PreparationStep/preparedSample-sein

Requirement /req/obs-basic/gen/link-sem

11.5.2 Intdrface PreparationStep

Step-sem

Requirement
/req/sam-dpt/PreparationStep/Preparation- |[step petrtaining to a PreparationProcedure.

A PreparationStep shall be defined as an individyal

11.5.3 Asspciation processingDetails

tails-sem

Requirement
/req/sam-dpt/PreparationStep/processingDe-|Sample the PreparationStep pertains to.

A PreparationProcedure step performed on the

If PreparationProcedure(s) are described they shall
be referred to using the association with the role
processingDetails.

11.5.4 Asspciation preparedSample

Sample-seni

Requirement
/req/sam-dpt/PreparationStep/prepared- performed.

The Sample on which the PreparationProcedure is

The Samplesiatt be referted to using the association
with the role preparedSample.

11.6 PreparationProcedure

11.6.1 PreparationProcedure Requirements Class

Requirements Class

/req/sam-cpt/PreparationProcedure

Target type Conceptual model

Name Conceptual Sample - PreparationProcedure

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class
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Requirements Class /req/sam-cpt/PreparationProcedure

Imports /req/obs-cpt/Procedure

Requirement /req/sam-cpt/PreparationProcedure/PreparationProcedure-sem
Requirement /req/sam-cpt/PreparationProcedure/samplePreparationStep-sem
Requirement /req/obs-basic/gen/link-sem

11.6.2 Interface PreparationProcedure

Requirement A PreparationProcedure shall be defined as the
/req/Sam-cpt/PTeparationProcedure/ PTepa- |desCription of preparation Steps performedgl on a
ratignProcedure-sem Sample.

11.6{3 Association samplePreparationStep

Requirement If the PreparingProcedure provides inforimation on

/req/sam-cpt/PreparationProcedure/sam- the PreparationStep wheérye this procedure has been

plePreparationStep-sem used, the association with the role samplePrepara-
tionStep shall be used.

11.7 SamplingProcedure

11.7}]1 SamplingProcedure Requirements Class

Requirements Class /req/sam-cpt/SamplingProcedure

Target type Conceptual model

Namje Conceptual Sample - SamplingProcedure

Depégndency ISO 19103:2015, Gepgraphic information — Conceptual schema languagg, UML2
conformance class

Impgrts /req/obs-cpt/Rrocedure

Requirement /req/sam-¢cpt/SamplingProcedure/SamplingProcedure-sem

Reqyirement /req/sam-cpt/SamplingProcedure/sampling-sem

Reqyirement /req/sam-cpt/SamplingProcedure/sampler-sem

Reqyirement /req/obs-basic/gen/link-sem

11.7{2 Interfacé SamplingProcedure

Requirement A SamplingProcedure shall be defined as|the de-

/req/sam<cpt/SamplingProcedure/Sampling- |scription of steps performed by a Sampler]|in order

Progedure-sem to extract a Sample from its sampledFeature in the
frame of a Sampling:

11.7.3 Association sampling

Requirement If the SamplingProcedure provides information on
/req/sam-cpt/SamplingProcedure/sam- the Sampling where this procedure has been used,
pling-sem the association with the role sampling shall be used.
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11.7.4 Association sampler

Requirement If the SamplingProcedure provides information on
/req/sam-cpt/SamplingProcedure/sam- the Sampler that implements this procedure, the
pler-sem association with the role sampler shall be used.

12 Abstract Sample Core

12.1 General

12.1.1 Absftract Sample Core Package Requirements

Requirements Class /req/sam-core

Target type Logical model

Name Abstract Sample Core package

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Imports /req/sam-core/AbstractSample

Imports /req/sam-core/AbstractSampling

Imports /req/sam-core/AbstractSampler

Imports /req/sam-core/AbstractSamplingProcedune

Imports /req/sam-core/AbstractPreparationPtocedure

Imports /req/sam-core/AbstractPreparationStep

12.2 AbstractSample

12.2.1 AbsjtractSample Requirements Class

Requirements Class /req/sam-core/AbstractSample

Target type Logical modél

Name Abstract.Sample Core - AbstractSample

Dependency ISO 19103:2015, Geographic information — Conceptual schema language, UMLP
conformance class

Imports Jreq/sam-cpt/Sample

Imports /req/obs-core/NamedValue

Requirement /req/sam-core/AbstractSample/sampleType-sem

Requirement /req/sam-core/AbstractSample/parameter-sem

Requirement /req/obs-core/gen/metadata-sem

Requirement /req/sam-core/AbstractSampleType/AbstractSampleType-sem

AbstractSample from the Abstract Sample Core is described as a class diagram in Figure 26. The schema

is fully described in 12.2.
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class Figure 26: Context diagram: AbstractSample /

+relatedObservation

From 1SO 19156 Observations, measurements and samples - Conceptual observation schema

«interface»
Observation

0..*

| a
Tofe GeTeTTtNaTI=>|

+ phenomenonTime: TM_Object
+ resultTime: TM_Object

1+ validTime: TM_Period [0..*]
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{/rec/obs-cpt/Observation/observerhost-con}

{I.— Lok '_+/f\l- te? Lok H oh dus r\}
{/rec/obs-cpt/Observation/phenomenonTimeResult-con}
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Observation/uom-con}
{/req/obs-cpt/Observation/uom}

From ISO 19156 Observations, measurements and samples - Conceptual sample schenma

«interface»
Sampling

*

+sampling

Procedure

«interface»
PreparationProcedure

0..* +processingDetails

0..¥ +samplePreparationStep

«interface»
Sample

«interface»
PreparationStep

0% /\ +relatedSample

0..*/|\ +preparationStep

A contextGenericName
|
|
|
|
|
|
I
|

«FeatureType»
AbstractSample

+ \.sampleType: AbstractSampleType [0..*]
+./ parameter: NamedValue [0..*]

«use»

«Codelist»
AbstractSampleType

tags
asDictionary = true
extensibility = any

From 1SO 19103 Conceptpal schema
language - Any type

From ISO 19156 Observations, measurements and
samples - Abstract observation core

+sampledFeature 1.%
L —— =
+metadata «interface» «use»
i Any

«DataType»
NamedValue

+ name: GenericName
+ value: Any

Figure 26 — Context diagram for Abstract Sample Core — AbstractSample
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12.2.2 Attribute sampleType

Requirement The type of Sample according to a community agreed
/req/sam-core/AbstractSample/sample- typology.
Type-sem

If information on the type of AbstractSam-
ple is provided, the attribute sampleType:
AbstractSampleType shall be used.

12.2.3 Attribute parameter

Requirement

Arbitrary event-specific parameter relevant to thg

/req/sam-gore/AbstractSample/parame- Sample.
ter-sem If additional parameter information is provided, the
property parameter:NamedValue shallbe used.

EXAMPLE When taking water samples, the sampling procedure specifies the amouht -of time that heeds

to pass to allow sediments to settle. As reality is rarely as exact as plans, the actual waiting time appliedl to a

specific sample can be stored in the parameter.

NOTE Uging the classes, attributes and associations explicitly modelled in the OMS greatly improvgs the

interoperability compared to using the generic parameter mechanism to includ€ the same information.

12.3 AbstijactSampling

12.3.1 AbsjtractSampling Requirements Class

Requirements Class /req/sam-core/AbstractSampling

Target type Logical model

Name Abstract Sample Core - AbstractSampling

Dependency ISO 19103:2015, Geggraphic information — Conceptual schema language, UMLP
conformance class

Dependency [SO 19107:2019;-Geographic information — Spatial schema, Geometry conformpnce
class

Dependency [SO 19108:2002, Geographic information — Temporal schema, Application schgmas
for datatransfer conformance class

Imports /réqysam-cpt/Sampling

Imports /réq/obs-core/NamedValue

Requirement /req/sam-core/AbstractSampling/samplingLocation-sem

Requirement /req/sam-core/AbstractSampling/time-sem

Requirement /req/sam-core/AbstractSampling/parameter-sem

Requiremen ,/rpn“/nhc-r‘nrn/gpn’/mpfqdnf:\-cpm

AbstractSampling from the Abstract Sample Core is described as a class diagram in Figure 27. The
schema is fully described in 12.3.
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class Figure 27: Context diagram: AbstractSampling /

From ISO 19156 Observations, measurements and From ISO 19156 Observations, measurements and
samples - Conceptual observation schema samples - Abstract observation core
«DataType»
«interface» NamedValue < ———--I 1
Procedure
+ name: GenericName
A + value: Any

From 1SO 19156 Obseryations, measurements and samples - Conceptual sample schema

«interface» «interface» «interface» «jnterface»

[
|
[
[
|
[
|
|
[
|
[
[
|
[
|
Sampler SamplingProcedure Sampling Sample |

* context: GenericName +sample S «ute»
+sampler 0.* 0.. +samplingProcedure Zix I— p 0..
|
|
|
|
|

0..* +relatedSafipling

e

I
From SO 19103 Conceptual schema From ISO 19156 Observationsimeagurements and samples - Abstract sample cord
language - Any type |
1
«FeatureType»
‘AbstractSampling
«interface» +featureOfInterest + samplingLocation: Geometry [0..1]
Any + (Atime: TM_Object[0..1] | ] ——L1
1.* 4 “parameter: NamedValue [0..*]

0..* +metadata

Figure 27 — Context diagram for Abstract Sample Core — AbstractSampling

12.3{2 Attribute samplingLocation

Requirement If location information pertaining to the Sgmpling is
/req/sam-core/AbstractSampling/samplin-  |provided, the attribute samplingLocation:Geometry
gLog¢ation-sem shall be used.

12.313 =Attribute time

Requirement If information on the time of the Sampling is provid-
/req/sam-core/AbstractSampling/time-sem |ed, the attribute time:TM_Object shall be used.

12.3.4 Attribute parameter

Requirement Arbitrary event-specific parameter relevant to the
/req/sam-core/AbstractSampling/parame- Sampling.
ter-sem

If additional parameter information is provided, the
property parameter:NamedValue shall be used.
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EXAMPLE When taking water samples, the sampling procedure specifies that an amount of time needs to
pass to allow sediments to settle. The exact waiting time used in this Sampling can be stored in the parameter.

NOTE Using the classes, attributes and associations explicitly modelled in the OMS greatly improves the
interoperability compared to using the generic parameter mechanism to include the same information.

12.4 AbstractSampler

12.4.1 AbstractSampler Requirements Class

Requirements Class /req/sam-core/AbstractSampler

Target type Logical model

Name Abstract Sample Core — AbstractSampler

Dependency IS0 19103:2015, Geographic information — Conceptual schema langudge,c-UML2
conformance class

Imports /req/sam-cpt/Sampler

Requirement /req/sam-core/AbstractSampler/samplerType-sem

Requirement /req/obs-core/gen/metadata-sem

Requiremeng /req/sam-core/AbstractSamplerType/AbstractSampleflype-sem

AbstractSampler from the Abstract Sample Core is described as a’cldss diagram in Figure 28| The
schema is fully described in 12.4.
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class

Figure 28: Context diagram: AbstractSampler /

From 1SO 19156 Observations, measurements and
samples - Conceptual observation schema

«interface»
Procedure

A

From 1SO 19103 Conceptual schema
language - Any type

«interface» +metadata

Any

F

=

gm 1SO 19156 Observations, measurements and samples - Conceptual sample schema

«interface»
SamplingProcedure

«interface» «interface»
Sampler Sampling

0..* /\\ +samplingProcedure

A +sampling 0..*

«CodelList»

From ISO 19156 Observgtions, measuremen{ls and samplées - Abstract sample core

AbstractSamplerType

tags = _ _ _ _
asDictionary = true «use»
extensibility = any

«FeatureType»

AbstractSampler

&) samplerType: AbstractSamplerType [0..*]

12.4

2 Attribute samplerType

Figure 28 — Context diagram for the Abstract Sample Core — AbstractSampjer

Req
/req
Typ¢

uirement
/sam-eor€/AbstractSampler/sampler-
P-sent

The type of Sampler according to a community
agreed typology.

If information on the type of AbstractSam
pler is provided, the attribute samplerType:

AbstractSamplerType shall be used.

EXAMPLE 1 A ball mill, diamond drill, hammer.

EXAMPLE 2 A hypodermic syringe and needle.

EXAMPLE 3  Animage sensor, a soil auger.

EXAMPLE4 A human being.
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12.5 AbstractSamplingProcedure

12.5.1 AbstractSamplingProcedure Requirements Class

Requirements Class /req/sam-core/AbstractSamplingProcedure

Target type Logical model

Name Abstract Sample Core - AbstractSamplingProcedure

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Imports I/vnql/cdm ppr/CqmplingDvnpnAnvn

Requirement /req/obs-core/gen/metadata-sem

AbstractSamplingProcedure from the Abstract Sample Core is described as a class diagram-in¥igure 2
The schemalis fully described in 12.5.

O

class Figuye 29: Context diagram: AbstractSamplingProcedure /

From 1SO 19156 Observations, measurements and
samples - Conceptual observation schema

«interface»

Procedure

A

F

=

SamplingProcedure

«interface»

I

om 1SO 19156 Observations, measurements and.samples - Conceptual sample schema

«interface» «interface»
Sampler Sampling
+sampler 0..* +sampling 0..*

Rrom I1SO 19156 Obsérvations, measurements and samples -

A]bstract Sample core

«FeatureType»

AbstractSamplingProcedure

From 1SO 19103 Conceptual schema
language - Any type

«interface»

Any

+metadata 0.*

Figure 29 — Context diagram for Abstract Sample Core — AbstractSamplingProcedure
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12.6 AbstractPreparationProcedure

12.6.1 AbstractPreparationProcedure Requirements Class

Requirements Class /req/sam-core/AbstractPreparationProcedure

Target type Logical model

Name Abstract Sample Core - AbstractPreparationProcedure

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

]mp rts I/vnqllcqm ppfllenpav—;Hnanm-aAnvn

Reqyirement /req/obs-core/gen/metadata-sem

AbstfractPreparationProcedure and AbstractPreparationStep from the Abstract Sample Core are
described as a class diagram in Figure 30. The schema is fully described in 12.6.
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class Figure 30: Context diagram: AbstractPreparationProcedure, AbstractPreparationStep /

From ISO 19156 Observations, From 1SO 19103 Conceptual schema
measurements and samples - Conceptual language - Any type
observation schema
dmErEEy +metadpta
«interface» Any o
Procedure -
AN
L\

Frpm I1SO 19156 Obsgrvations, measurements and samples - Conceptual sample schema

«interface» «interface» +prepafedSample
PreparationProcedure Sample

1

«interface»
PreparationStep

+samplePreparationStep 0..* L_
I
]
I

S 4 «FeatureType»
AbstractPreparationStep

A 0..* /] \+processingDetails
I
I
I
I
I
I
I
I
f
I
I
I

«FeatureType»
pstractPreparationProcedure

+ description: CharacterString [0..1]
+ time: TM_Object [0..1]

>

AL - a AL

Figure 30 bstra ample Core
AbstractPreparationStep

12.7 AbstractPreparationStep

12.7.1 AbstractPreparationStep Requirements Class

Requirements Class /req/sam-core/AbstractPreparationStep

Target type Logical model

Name Abstract Sample Core — AbstractPreparationStep
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Requirements Class /req/sam-core/AbstractPreparationStep

Dependency ISO 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency ISO 19103:2015, Geographic information — Conceptual schema language, CoreTypes
conformance class

Dependency IS0 19108:2002, Geographic information — Temporal schema, Application schemas
for data transfer conformance class

Imports /req/sam-cpt/PreparationStep

Requirement /req/sam-core/AbstractPreparationStep/description-sem

Reql. ;1 ClllCllt /Il C\.i/lbcllll CUI C/IA‘LJDtl abtPl CtJal atiUllStCl)/’tilllC O CIIl

Reqyirement /req/obs-core/gen/metadata-sem

12.7{2 Attribute description

Requirement

scription-sem

/red/sam-core/AbstractPreparationStep/de-

Description of the preparationStep.

If a description pertainingto the preparationStep is
cterString

provided, the attribute.description:Chara
shall be used.

12.7({3 Attribute time

Requirement
/redq/sam-core/AbstractPreparationStep/
timg-sem

Time of the preparationStep.

If information on the time of the preparat
ofthe Sampling is provided, the attribute

\Object shall be used.

onStep
fime:TM

12.8 Codelists

12.8{1 AbstractSampleType

The ¢odelist AbstractSampleType can be specialized as required to more precisely define th

of sample types.

e semantics

Requirement
/redq/sam-core/AbstractSampleType/Ab-
straftSampleType-sem

An empty extension-point for providing var
fication schemes for Samples.

If Sample classification schemes are used it
menting application schemas, a concrete re
shall be created for the application.

hlization

ious classi-

1 the imple-

12.812 “Abstra rtQamplPrTypp

The codelist AbstractSamplerType can be specialized as required to more precisely define the semantics

of sampler types.

Requirement
/req/sam-core/AbstractSamplerType/Ab-
stractSamplerType-sem

An empty extension-point for providing various classi-

fication schemes for Samplers.

If Sampler classification schemes are used in the im-
plementing application schemas, a concrete realization

shall be created for the application.
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13 Basic Samples

13.1 General

13.1.1 Basic Samples Package Requirements Class

Requirements Class /req/sam-basic

Target type Logical model

Name Basic Samples package

Dependency 1SO 1910372015, Geographic IMformation — Conceptual SCHema 1anguage, UML2

conformance class

Imports /req/sam-basic/Sample

Imports /req/sam-basic/SpatialSample

Imports /req/sam-basic/MaterialSample

Imports /req/sam-basic/StatisticalSample

Imports /req/sam-basic/Sampling

Imports /req/sam-basic/Sampler

Imports /req/sam-basic/SamplingProcedure

Imports /req/sam-basic/PreparationProcedure

Imports /req/sam-basic/PreparationStep

Imports /req/sam-basic/SampleCollection

Requiremeng /req/sam-basic/SampleTypeByGeometryType/SampleTypeByGeometryType{sem
Requirement /req/sam-basic/SampleTypeByGeometryType/SampleTypeByGeometryTypeicon
13.2 Sample

13.2.1 Sanjple Requirements Class

Requirements Class /req/sam-basi¢/Sample

Target type Logical madel

Name Basic Saniples - Sample

Dependency [SO-19103:2015, Geographic information — Conceptual schema language, UMLP

econformance class

Imports J/req/sam-core/AbstractSample
Sample, SpafialSample; StatisticalSample and MaterialSample from the Basic Samples are describgd as
a class diagtam itvFigure 31. The schema is fully described in 13.2, 13.3, 13.4 and 13.5.
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class Figure 31: Context Diagram: Sample /
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«FeatureType»
SpatialSample

«FeatureType»
MaterialSample

«FeatureType»
StatisticalSample
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+ address: Any [0..¥]

+ representativeGeometry: Geometry [0..1]

«DataType»
PhysicalDimension

+
+

dimension: URI
value: Measure

|
«uge»

v

«DataType»
StatisticalClassification

+ concept: URI
+  classification: URI

Figure 31 — Context diagram for Basic Samples — Sample, SpatialSample, StatisticalSample
and MaterialSample
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13.3 SpatialSample

13.3.1 SpatialSample Requirements Class

Requirements Class /req/sam-basic/SpatialSample

Target type Logical model

Name Basic Samples - SpatialSample

Dependency [SO 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency 1S0-19103:2015, Geographicinformation—Conceptual schemalanguage, Core
Types conformance class

Dependency [SO 19107:2019, Geographic information — Spatial schema, Geometry cohformpnce
class

Imports /req/sam-basic/Sample

Requirement /req/sam-basic/SpatialSample/SpatialSample-sem

Requiremeng /req/sam-basic/SpatialSample/shape-sem

Requirement /req/sam-basic/SpatialSample/horizontalPositional Accuracy-sem

Requirement /req/sam-basic/SpatialSample/verticalPositional Acciracy-sem

13.3.2 Feature type SpatialSample

Requirement A SpatialSample shall be defined as a geospatial

/req/sam-Hasic/SpatialSample/SpatialSam- |Sample.

ple-sem

NOTE When observations are made to estimate propertties of a geospatial feature, in particular where the

value of a prg
on the natureg
dimensions.

EXAMPLE 1

of the expected property variation, the.SpatialSample can be extensive in one, two or three s

Typically an Observation "site”,or "station" connotes the world in the vicinity of the si

station), so tle observed properties relate teithe physical medium at the station, and not to any physical arf

such as amo

EXAMPLE 2
Flightline, In|
Pulp, Quadra

ring, buoy, benchmark, monument, well, etc.

Some common namés )for SpatialSample used in various application domains include Bor
terval, Lidar Cloud,'Map Horizon, Microscope Slide, Mine Level, Mine, Observation Well, P1
[, Scene, Section, ShipsTrack, Spot, Station, Swath, Trajectory, Traverse, etc.

13.3.3 Attribute shape

perty varies within the scope of the featuref.a SpatialSample is used. Depending on accessibilitly and

batial

e (or
tifact

bhole,
ofile,

Requiremd
/req/sam-H

nt The shape is the Geometry of the SpatialSample.
asic/SpatialSample/shape-sem

If location information pertaining to the SpatialSam-

be used.

ple is provided, the attribute shape:Geometry shall

NOTE The shape of the SpatialSample is the context for domain decomposition.

EXAMPLE

of the well ax

92

Logs of different properties along a well or borehole can use different intervals, and sub-samples
can be either spatially instantaneous, or averaged in some way over an interval. The position of the samples can
be conveniently described in terms of offsets in a linear coordinate reference system that is defined by the shape

is.
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13.3.4 Attribute horizontalPositionalAccuracy

Req

uirement

The positional accuracy of the horizontal c

/req/sam-basic/SpatialSample/horizontalPo- |of the Geometry of the SpatialSample.
sitionalAccuracy-sem

horizontalPositionalAccuracy:Any shall

omponent

If horizontal positional accuracy information pertain-
ing to the SpatialSample is provided, the attribute

be used.

13.3.5 Attribute verticalPositionalAccuracy

Requirement The positional accuracy of the vertical conjponent of

/red/sam-basic/SpatialSample/verticalPosi- |the Geometry of the SpatialSample.

tionplAccuracy-sem If horizontal positional accuracy informatipn pertain-

ing to the SpatialSample is pro¥ided, the gttribute
verticalPositionalAccuracy:Any shall be|used.

13.4 MaterialSample

13.4{1 MaterialSample Requirements Class

Requirements Class /req/sam-basic/MaterialSample

Target type Logical model

Namje Basic Samples - MaterialSample

Depgndency IS0 19103:2015, Geographigiinformation — Conceptual schema language, UML2
conformance class

Depg¢ndency IS0 19107:2019, Geographic information — Spatial schema, Geometry donformance
class

Impgrts /req/sam-basicf/Sample

Impgrts /req/sam-basic/PhysicalDimension

Impgrts /req/sam:basic/NamedLocation

Reqyirement /req)/sam-basic/MaterialSample/MaterialSample-sem

Reqyirement /req/sam-basic/MaterialSample/size-sem

Requirement /Teq/sam-basic/MaterialSample/storageLocation-sem

Reqyirement /req/sam-basic/MaterialSample/sourceLocation-sem

13.4|2 Featuredtype MaterialSample

Requirement A MaterialSample shall be defined as a phlysical,

/req/Sam-basic/MaterialSample/Material- tangible Sample.

Sampte-sem

NOTE1 MaterialSamples that are curated and preserved are sometimes known as ‘specimens’.

NOTE 2  MaterialSamples can be destroyed in connexion with the observation act.

NOTE3 A MaterialSample is a physical Sample of a FeatureOfInterest, obtained for Observation(s) normally

carried out ex situ, sometimes in a laboratory.
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13.4.3 Attribute size

Requirement The size describes a physical extent of the Material-

/req/sam-basic/MaterialSample/size-sem Sample.
If size information pertaining to the MaterialSample
is provided, the attribute size:PhysicalDimension
shall be used.

NOTE The size can be length, mass, volume, etc. as appropriate for the MaterialSample instance and its

material type.

13.4.4 Attllibute storageLocation

Requirement

/req/sam-Hasic/MaterialSample/storageLoca- |Sample.

The storageLocation is the location of adMaterial

tion-sem If information pertaining to the storxage location
of the MaterialSample is provided, the attribute
storageLocation:NamedLocation shall be used.

NOTE The storageLocation can be a location such as a shelf in a warehouse-ora drawer in a museum.

13.4.5 Attiiibute sourceLocation

Requirement

tion-sem

/req/sam-hasic/MaterialSample/sourceLoca- |MaterialSample was obtained.

The sourceLoeation is the location from where the

If information pertaining to the source location
of the MaterialSample is provided, the attribute
sourceLocation:Geometry shall be used.

NOTE1  Where a MaterialSample has a relatedSample whose location provides an unambiguous locatior] then
this attributd is not required. However, if the speécific sampling location within the sampledFeature is important,

then the sourceLocation can be used to provide such location information.

NOTE 2  The attribute sourceLocation'of the MaterialSample can be unnecessary in the case that the rglated

Sampling act|samplingLocation attribute’is provided.
13.5 StatigticalSample

13.5.1 StaflisticalSample Requirements Class

Requirements Class /req/sam-basic/StatisticalSample

Target type Logical model

Name Basic Sampies — statsticaisampie

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2

conformance class

Imports /req/sam-basic/Sample

Imports /req/sam-basic/StatisticalClassification

Requirement /req/sam-basic/StatisticalSample/StatisticalSample-sem

Requirement /req/sam-basic/StatisticalSample/classification-sem
94
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13.5.2 Feature type StatisticalSample

Requirement A StatisticalSample shall be defined as a statistical
/req/sam-basic/StatisticalSample/Statistical- [subset of a feature-of-interest, defined for the pur-
Sample-sem pose of creating Observation(s).

NOTE StatisticalSamples usually apply to populations or other sets, of which certain subset can be of specific
interest.

EXAMPLE The male or female subset of a population.

13.5[3 Attribute classification

Requirement The classification describes a criterion byywhich the subset
/req/sam-basic/StatisticalSample/clas- |was defined.

sification-sem If information pertaining to the subsetfing criterjia by which

a StatisticalSample has been defined is providef, the
attribute classification:StatisticalClassification shall be

used.
NOTH The classification can be age, gender, etc. as appropriate/for-the set or population ¢n which the
subsegtting is performed.
13.4 Sampling
13.6{1 Sampling Requirements Class
Requirements Class /req/sam-basic/Sampling
Target type Logical model
Namje Basic Samples.«Sampling
Depé¢ndency [SO 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class
Impgrts /req/sam-core/AbstractSampling
Reqyirement /req/obs-basic/gen/link-sem

Sampling from the Basie:Samples is described as a class diagram in Figure 32.
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class Figure 32: Context diagram: Sampling /

From 1SO 19156 Observations, measurement: From ISO 19156 Observations, measurements and
and samples - Conceptual observation schema samples - Abstract observation core
«DataType»
«interface» NamedValue <= ————]- 1
Procedure
+ name: GenericName

A + value: Any

From 1SO 19156 Obsefvations, measurements and samples - Conceptual sample schema

«interface»
Sampler

«interface» «interface» «interface»
SamplingProcedure Sampling Sample

+sanpler 0..*

q»

0..* +relatedSampling

* , A context: GenericName +sample * “«u
0.. +samplingProcedure I p 0..
|
1
|
|
|

—_————e—ee—ee e —,——, e ——— e

I
From 140 19103 Conceptual schema From 1SO 19156 Obyservations, meaguretents and samples - Abstract sample core

language - Any type |
1

«FeatureTygen

AbstractSampling
«interface» +featureOfInterest + samplingLacation: Geometry [0..1]
Any + time: TM\ Object[0..1] |- - - - |
1.%* + parameter: NamedValue [0..*]
0..* +metadata A
«FeatureType»
Sampling
+ link: URI [0..*]

13.7 Sampler

Figure 32 — Context diagram for Basic Samples — Sampling

13.7.1 Sampler Requirements Class

Requirements Class

/req/sam-basic/Sampler

Target type Logical model

Name Basic Samples - Sampler

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Imports /req/sam-core/AbstractSampler

Requirement /req/obs-basic/gen/link-sem

Sampler from the Basic Samples is described as a class diagram in Figure 33.
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class Figure 33: Context diagram: Sampler /

From ISO 19156 Observations, measurements and
samples - Conceptual observation schema

«interface»
Procedure

N

Frgm 1SO 19156 Observations, measurements and samples - Conceptual sample schema
«interface» «interface» Qinterface»
SamplingProcedure Sampler Sampling
0..* /I\ +samplingProcedure A +£sampling 0..*

l
From I1SO 19156 Observgtions, measuremen%s and samples - Abstract sample core

«CodelList» «FeatureType»
AbstractSamplerType AbstractSampler
tags ez — — + samplerType: AbstractSamplerType [0..*]
asDictionary = true «use®
extensibility = any

A

From 1SO 19103 Conceptual schéma

«FeatureType»
language - Any type G
+  link: URI [0..*]
winterface» +metadata
Any
0..*

Figure 33 — Context diagram for Basic Samples — Sampler

13.8 SamplingProcedure

13.8.1 SamplingProcedure Requirements Class

Requirements Class /req/sam-basic/SamplingProcedure
Target type Logical model
Name Basic Samples - SamplingProcedure
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Requirements Class /req/sam-basic/SamplingProcedure

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, Core-
Types conformance class

Imports /req/sam-core/AbstractSamplingProcedure

Requirement /req/obs-basic/gen/link-sem

SamplingProcedure from the Basic Samples is described as a class diagram in Figure 34.

class Figure 34: Context diagram: SamplingProcedure

From ISO 19156 Observations, measurements and
kamples - Conceptual observation schema

«interface»
Procedure

A

F

=

«interface» «interface»
SamplingProcedure Sampler

A +sampler 0..*

om 1SO 19156 Observations, measurements and samples - Coneeptual sample schema

«interface»
Sampling

+sampling 0..*

From{ISO 19156 Obsérvations, measurementsand samples -

/-\]bstra ct sample core

«FeatureTypey
AbstractSamplingProcedure

A

From 1SO 19103 Conceptual schema
language - Any type

«interface»
Any

+metadata 0..*

«FeatureType»
SamplingProcedure

+ link: URI [0..%]

Figure 34 — Context diagram for Basic Samples — SamplingProcedure
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13.9 PreparationProcedure

13.9.1 PreparationProcedure Requirements Class

Requirements Class /req/sam-basic/PreparationProcedure

Target type Logical model

Name Basic Samples - PreparationProcedure

Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency 1S0-19103:2015 Geographicinformation—Conceptual-schemalanguage, Core-
Types conformance class

Impgrts /req/sam-core/AbstractPreparationProcedure

Reqyirement /req/obs-basic/gen/link-sem

PrepprationProcedure from the Basic Samples is described as a class diagrantin‘Figure 35.
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class Figure 35: Context diagram: PreparationProcedure/

From ISO 19156 Observations, measurements and
samples - Conceptual observation schema

«interface»
Procedure

JA

From 1SO 19156 Pbservations, measurements and samples - Conceptual sample schema
«interface» «interface»
PreparationProcedure PreparationStep
A 0..* +samplePreparationStep
|
I
|
|
|
Ffom 1SO 19156 Observations, measurements and samples - From ISO 19103 Conceptual schema
:Abstract sample core language - Any type
1
«FeatureType» +meladata
AbstractPreparationProcedure «interface»
0.* Any

JA

«FeatureType»
PreparationProcedure

+ link: URI [0..%]

Figuiie-35 — Context diagram for Basic Samples — PreparationProcedure

13.10 PreparationStep

13.10.1PreparationStep Requirements Class

Requirements Class

/req/sam-basic/PreparationStep

Target type Logical model
Name Basic Samples - PreparationStep
Dependency ISO 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class
Dependency [SO 19103:2015, Geographic information — Conceptual schema language, Core-
Types conformance class
100
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Requirements Class

/req/sam-basic/PreparationStep

Imports

/req/sam-core/AbstractPreparationStep

Requirement

/req/obs-basic/gen/link-sem

PreparationStep from the Basic Samples is described as a class diagram in Figure 36.

class Figure 36: Context diagram: PreparationStep /

From ISO 19156 Observations, measurements and
samples - Conceptual observation schema

«interface»
Procedure

A

From I1SO 19156 Observations, measurements and samples - Conceptual sample schema

«interface» «interface» «interface»
PreparationStep PreparationProcedure Sample

I

+processingDetails 0..* +preparedSample 1

I
I
I
I
I
]

From ISO 19156 Observations, meastrefnents and samples -

From 1SO 19103 Conceptual schef
Abstract $ample core language - Any type
«FeatureType»
AbstractPreparationStep «interface»
Any
+ descriptior?)CharacterString [0..1]
+ time:lFM” Object [0..1]
+metadata 0..*

JA

«FeatureType»

PreparationStep
™ ™

+

link: URI [0..*]

Figure 36 — Context diagram for Basic Samples — PreparationStep
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13.11 SampleCollection

13.11.1SampleCollection Requirements Class

Requirements Class /req/sam-basic/SampleCollection

Target type Logical model

Name Basic Samples - SampleCollection

Dependency [SO 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class

Dependency, 1S0-19103:2015, Geographicinformation—Conceptual schemalanguage, Core
Types conformance class

Requirement /req/sam-basic/SampleCollection/SampleCollection-sem

Requirement /req/sam-basic/SampleCollection/member-sem

Requirement /req/sam-basic/SampleCollection/relatedCollection-sem

Requirement /req/obs-core/gen/metadata-sem

SampleColldction from the Basic Samples is described as a class diagram in Figure 37. The schea is

fully describbed in 13.11.2, 13.11.3 and 13.11.4.

class Figure 37: Context diagram: SampleCollection /

From 1SO 19156 Observations, measurements and From 1SO 19103 Conceptual schema
samples - Conceptual sample schema language - Any type
«interface» «interface»
Sample Any
0..* +member +metadata 0..*
«FeatureType»

SampleCollection

context: Qé\ericName

+relatedCollection 0..*

Figure 37 — Context diagram for Basic Samples — SampleCollection

13.11.2Feature type SampleCollection

Requirement

lection-sem

/req/sam-basic/SampleCollection/SampleCol- |Samples.

A SampleCollection shall be defined as a collection of

102
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Requirement
/req/sam-basic/SampleCollection/mem-
ber-sem

A Sample that is part of this SampleCollection.

If the SampleCollection has members, the associa-
tion with the role member shall be used.

13.11.4Association relatedCollection

Requirement

/req/sam-basic/SampleCollection/relatedCol-

A SampleCollection the SampleCollection is related
to.

lection-sem

If a reference to a related SampleCollectign is pro-
vided, the association with role relatedCollection
shall be used. The context:GenericName qualifier of
this association may be used to provide fugther infor-
mation as to the nature of thexelation.

13.12 PhysicalDimension

13.12.1PhysicalDimension Requirements Class

Requirements Class

/req/sam-basic/PhysicalDimension

Target type Logical model

Namje Basic Samples - PhysicalDimension

Depgndency ISO 19103:2015, Geographic information — Conceptual schema languagg, UML2
conformance class

Depg¢ndency ISO 19103:2015, Geographic information — Conceptual schema languagg, CoreEx-

tendedTypes conformance class

Reqyirement

/req/sam-basic/RhysicalDimension/PhysicalDimension-sem

Requirement

/req/sam-basic/PhysicalDimension/dimension-sem

Requirement

/req/sam=basic/PhysicalDimension/value-sem

13.1R.2Data type PhysicalDimension

Requirement
/req/sam-basic/PhysicalDimension/Physi-
calDimension-sent

A PhysicalDimension shall be defined as @ dataType
for the provision of various size quantities

13.1R.3 Attribute dimension

Requirément

The name of the PhysicalDimension aboult which a

/req/sam-basic/PhysicalDimension/dimen-
sion-sem

value is provided.

The identifier of the physical dimension shall be pro-
vided in the attribute dimension:URI.

13.12.4 Attribute value

Requirement
/req/sam-basic/PhysicalDimension/val-
ue-sem

The value of the PhysicalDimension.

The measure of the quantity being provided shall be
provided in the attribute value:Measure
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13.13 NamedLocation

13.13.1NamedLocation Requirements Class

Requirements Class /req/sam-basic/NamedLocation

Target type Logical model

Name Basic Samples - NamedLocation

Dependency IS0 19103:2015, Geographic information — Conceptual schema lan-
guage, UML2 conformance class

Dependency, 1S0-19103:2015 Geographicinformation—Conceptual-schemalan
guage, CoreTypes conformance class

Dependency IS0 19107:2019, Geographic information — Spatial schema, Geometry
conformance class

Requirement /req/sam-basic/NamedLocation/NamedLocation-sem

Requirement /req/sam-basic/NamedLocation/address-sem

Requiremeng /req/sam-basic/NamedLocation/name-sem

Requirement /req/sam-basic/NamedLocation/representativeGeometry-sem

13.13.2Dath type NamedLocation

Requiremeént A NamedLocationshall be defined as a location

/req/sam-Hasic/NamedLocation/NamedLoca- |identified by its'name, address, spatial geometry ¢r a

tion-sem combinationefany of these three.

13.13.3 Attijibute address

Requiremd
/req/sam-H

nt

asic/NamedLocation/address-sem

Anaddress used for identifying a NamedLocatiop.

If address information is provided, the attribute
address:Any shall be used.

13.13.4Attryibute name

Requireme
/req/sam-H

nt

asic/NamedLocatiori/name-sem

A name used for identifying a NamedLocation.

If name information is provided, the attribute name:
GenericName shall be used.

13.13.5Attribute representativeGeometry

Requirement A geometry used for providing a representative spa-
/req/sam' ao;\,//Nouul:dLU\,atiuu/rcyrcocuta tiaHeeationrof a Namedboeation:
tiveGeometry-sem

If geometry is provided, the attribute representativ
eGeometry:Geometry shall be used.

13.14 StatisticalClassification

13.14.1StatisticalClassification Requirements Class

Requirements Class

/req/sam-basic/StatisticalClassification

Target type Logical model
Name Basic Samples - StatisticalClassification
104
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Requirements Class /req/sam-basic/StatisticalClassification
Dependency IS0 19103:2015, Geographic information — Conceptual schema language, UML2
conformance class
Dependency IS0 19103:2015, Geographic information — Conceptual schema language, CoreEx-
tendedTypes conformance class

Requirement /req/sam-basic/StatisticalClassification/StatisticalClassification-sem

Requirement /req/sam-basic/StatisticalClassification/concept-sem

Requirement /req/sam-basic/StatisticalClassification/classification-sem

13.142 Datatype Statistical€lassification

Requirement A StatisticalClassification shall be-definef as a da-

/red/sam-basic/StatisticalClassification/Sta- |taType for the provision of information on tatistical

tisticalClassification-sem classifications.

13.1¢.3 Attribute concept

Requirement The concept by which a StatisticalClassifjcation is

/red/sam-basic/StatisticalClassification/con- |to be performeds

ceptrsem The name of the-concept by which the statilstical
classification is performed shall be provided in the
attributéconcept:URI.

EXANPLE The concept for a statistical classification'ceuld be age, gender, color, size etc.

13.1#.4 Attribute classification

Requirement The explicit classification class pertaining to the

/req/sam-basic/StatisticalClassificatien/clas- |classification concept described by the Statistical-

sific

ation-sem

Classification.

The classification class of the StatisticalClassifica-

tion shall be provided in the attribute clas|
URI.

sification:

EXAN

PLE 1

Color: Red, Green, Blue.

The classification for a statistical classification could be:
Age Brackets: [0-10], [10-20];

Genders: Male, Female, Other;

13.15Codelists

13.15.1SampleTypeByGeometryType

The codelist SampleTypeByGeometryType is a specialization of AbstractSampleType created to support
the legacy sample types from 1SO 19156:2011.
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Requirement
/req/sam-basic/SampleTypeByGeometryType/Sample-
TypeByGeometryType-sem

The following entries shall be provided:

point: the provided geometry is of type
Point.

curve: the provided geometry is of
type Curve.

surface: the provided geometry is of
type Surface.

solid: the provided geometry is of type

Solid.

Requirement
/req/sam-Hasic/SampleTypeByGeometryType/Sample-
TypeByGeometryType-con

The following constraints shall beapplied
to the value of the result assgciation of the
Observation based on the codelist valye
used:

If value “point” is\used, the provided
geometry shallbe of type Point.

If value “Curve” is used, the providgd
geometry shall be of type Curve.

If value “surface” is used, the provided
geometry shall be of type Surface.

[f value “solid” is used, the provided
geometry shall be of type Solid.

106
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Annex A
(normative)

Abstract test suite

A.1 Abstract tests for Conceptual Observation schema package

A.1.1 Conceptual Observation schema package

Conformance class

/conf/obs-cpt

Reqyirements

/req/obs-cpt

Testpurpose

Verify that all requirements from the requirements class-have been fulfilled.

Testmethod

Inspect the documentation of the application, schema®g profile.

Testtype

Capability

A.1.2 Conceptual Observation - Deployment

Conformance class

/conf/obs-cpt/Deployment

Requirements

/req/obs-cpt/Deployment

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testmethod

Inspect the documentation ofithe application, schema or profile.

Testtype

Capability

A.1.3 Conceptual Observation - Host

Conformance class

/conf/obs-cpt/Host

Reqyirements

/req/obstcpt/Host

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testmethod

InSpect the documentation of the application, schema or profile.

Testtype

Capability

A.1.4 Conceptual Observation - ObservableProperty

Conformadnce class

/conf/obs-cpt/ObservableProperty

Reqyirements

/req/obs-cpt/ObservableProperty

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.1.5 Conceptual Observation - Observation

Conformance class

/conf/obs-cpt/Observation

Requirements

/req/obs-cpt/Observation

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

© IS0 2023 - All rights reserved

107


https://standardsiso.com/api/?name=5885a7def9b64a422d1d48ff82cb967e

ISO 19156:2023(E)

A.1.6 Conceptual Observation - Observer

Conformance class |/conf/obs-cpt/Observer

Requirements /req/obs-cpt/Observer

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the documentation of the application, schema or profile.

Test type Capability

A.1.7 Conceptual Observation - ObservingProcedure

Conformange class |/conf/obs-cpt/ObservingProcedure

Requirements /req/obs-cpt/ObservingProcedure

Test purpose Verify that all requirements from the requirements class have been fulfilled:
Test method Inspect the documentation of the application, schema or profile.

Test type Capability

A.1.8 Conceptual Observation - Procedure

Conformange class |/conf/obs-cpt/Procedure

Requirements /req/obs-cpt/Procedure

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method| Inspect the documentation of the applicationyschema or profile.

Test type Capability
A.2 Abstract tests for Abstract Observatioen Core package

A.2.1 Abstract Observation Core package

Conformance class |/conf/obs-core

Requirements /req/obs-core

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the-documentation of the application, schema or profile.

Test type Capability
A.2.2 Abstract Observation Core - AbstractDeployment

Conformange claSs- | /conf/obs-core/AbstractDeployment

Requirements /req/obs-core/AbstractDeployment

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.2.3 Abstract Observation Core - AbstractHost

Conformance class |/conf/obs-core/AbstractHost

Requirements /req/obs-core/AbstractHost

Test purpose Verify that all requirements from the requirements class have been fulfilled.

Test method Inspect the documentation of the application, schema or profile.

Test type Capability
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A.2.4 Abstract Observation Core - AbstractObservableProperty

Conformance class

/conf/obs-core/AbstractObservableProperty

Requirements

/req/obs-core/AbstractObservableProperty

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.2.5 Abstract Observation Core - AbstractObservation

1
Con‘ormance class

/conf/obs-core/AbstractObservation

Reqyirements

/req/obs-core/AbstractObservation

Testpurpose

Verify that all requirements from the requirements class have beén,fulfilled.

Testimethod

Inspect the documentation of the application, schema or profile.

Testtype

Capability

A.2.6 Abstract Ob

servation Core - AbstractObservationCharaeteristics

Conformance class

/conf/obs-core/AbstractObservationCharacteristics

Reqyirements

/req/obs-core/AbstractObservationCharacteristics

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testjmethod

Inspect the documentation of the application, schema or profile.

Testtype

Capability

A.2.7 Abstract Ob

servation Core - AbstractObserver

Conformance class

/conf/obs-core/AbstractObserver

Reqyirements

/req/obs-core/AbstractObserver

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testmethod

Inspect the\documentation of the application, schema or profile.

Testtype

Capability

A.2.8 Abstract Ob

servation Core - AbstractObservingProcedure

Conformance class

/conf/obs-core/AbstractObservingProcedure

Requirements

/req/obs-core/AbstractObservingProcedure

Test|purpese

Verify that all requirements from the requirements class have been fulfilled.

Testmethod

Inspect the documentation of the application, schema or profile.

Test'type

Val Al S
Capaortity

A.2.9 Abstract Observation Core - NamedValue

Conformance class

/conf/obs-core/NamedValue

Requirements

/req/obs-core/NamedValue

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability
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A.2.10 Abstract Observation Core - AbstractObservationCollection

Conformance class |/conf/obs-core/AbstractObservationCollection

Requirements /req/obs-core/AbstractObservationCollection

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the documentation of the application, schema or profile.

Test type Capability

A.3 Abstract tests for Basic Observations package

A.3.1 Basjc Observations package

Conformange class

/conf/obs-basic

Requirements

/req/obs-basic

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method| Inspect the documentation of the application, schema or profile:
Test type Capability

A.3.2 Basjc Observations - Deployment

Conformange class

/conf/obs-basic/Deployment

Requirements

/req/obs-basic/Deployment

Test purposg¢ Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the documentation of the application, schema or profile.
Test type Capability

A.3.3 Basjic Observations - GenericDomainFeature

Conformange class

/conf/obs-basic/GenericDomainFeature

Requirements

/req/obs-basic/GeneéricDomainFeature

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the-documentation of the application, schema or profile.
Test type Capability

A.3.4 Basjc Observations - Host

Conformange claSs

/conf/obs-basic/Host

Requirements

/req/obs-basic/Host

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.3.5 Basic Observations - ObservableProperty

Conformance class |/conf/obs-basic/ObservableProperty

Requirements /req/obs-basic/ObservableProperty

Test purpose Verify that all requirements from the requirements class have been fulfilled.

Test method Inspect the documentation of the application, schema or profile.

Test type Capability

110 © IS0 2023 - All rights reserved



https://standardsiso.com/api/?name=5885a7def9b64a422d1d48ff82cb967e

ISO 19156:2023(E)

A.3.6 Basic Observations - Observation

Conformance class

/conf/obs-basic/Observation

Requirements

/req/obs-basic/Observation

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.3.7 Basic Observations - ObservationCharacteristics

1
Con‘ormance class

/conf/obs-basic/ObservationCharacteristics

Reqyirements

/req/obs-basic/ObservationCharacteristics

Testpurpose

Verify that all requirements from the requirements class have beén,fulfilled.

Testimethod

Inspect the documentation of the application, schema or profile.

Testtype

Capability

A.3.8 Basic Observations - ObservationCollection

Conformance class

/conf/obs-basic/ObservationCollection

Reqyirements

/req/obs-basic/ObservationCollection

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testjmethod

Inspect the documentation of the application, schema or profile.

Testtype

Capability

A.3.9 Basic Observations - Observer

Conformance class

/conf/obs-basic/Observer

Reqyirements

/req/obs-basic/@bserver

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testmethod

Inspect the\documentation of the application, schema or profile.

Testtype

Capability

A.3.10 Basic Observations - ObservingCapability

Conformance class

/conf/obs-basic/ObservingCapability

Requirements

/req/obs-basic/ObservingCapability

Test|purpese

Verify that all requirements from the requirements class have been fulfilled.

Testmethod

Inspect the documentation of the application, schema or profile.

Test'type

Val Al S
Capaortity

A.3.11 Basic Observations - ObservingProcedure

Conformance class

/conf/obs-basic/ObservingProcedure

Requirements

/req/obs-basic/ObservingProcedure

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability
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A.4 Abstract tests for Conceptual Sample schema package

A.4.1 Conceptual Sample schema package

Conformance class |/conf/sam-cpt

Requirements /req/sam-cpt

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the documentation of the application, schema or profile.

Test type Capability

A.4.2 Cocheptual Sample - PreparationProcedure

Conformange class

/conf/sam-cpt/PreparationProcedure

Requirements

/req/sam-cpt/PreparationProcedure

Test purposg

Verify that all requirements from the requirements class have beenfulfilled.

Test method

Inspect the documentation of the application, schema or profilel

Test type

Capability

A.4.3 Conceptual Sample - PreparationStep

Conformange class

/conf/sam-cpt/PreparationStep

Requirements

/req/sam-cpt/PreparationStep

Test purposg Verify that all requirements from the requirements class have been fulfilled.
Test method| Inspect the documentation of the application, schema or profile.
Test type Capability

A.4.4 Conceptual Sample - Sample

Conformange class

/conf/sam-cpt/Sample

Requiremen s

/req/sam-cpt/Sample

Test purposg

Verify that all fequirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability.

A.4.5 Conceptual Sample - Sampler

Conformange class

/conf/sam-cpt/Sampler

Requirements

/req/sam-cpt/Sampler

Test purposd

Verify that all requirements from the requirements class have heen fulfilled

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.4.6 Conceptual Sample - Sampling

Conformance class |/conf/sam-cpt/Sampling

Requirements /req/sam-cpt/Sampling

Test purpose Verify that all requirements from the requirements class have been fulfilled.

Test method Inspect the documentation of the application, schema or profile.

Test type Capability
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A.4.7 Conceptual Sample - SamplingProcedure

Conformance class

/conf/sam-cpt/SamplingProcedure

Requirements

/req/sam-cpt/SamplingProcedure

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.5 Abstract tests for Abstract Sample Core package

A.5.1 Abstract Sample Core package

Conformance class

/conf/sam-core

Requirements

/req/sam-core

Testpurpose

Verify that all requirements from the requirements class-have been fulfilled.

Testmethod

Inspect the documentation of the application, schemadr,profile.

Testtype

Capability

A.5.2 Abstract Sample Core - AbstractPreparationProcedure

Conformance class

/conf/sam-core/AbstractPreparationProcedure

Reqyirements

/req/sam-core/AbstractPreparatiodProcedure

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testjmethod

Inspect the documentation ofithe application, schema or profile.

Testtype

Capability

A.5.3 Abstract Sample Core - AbstractPreparationStep

Conformance class

/conf/sam-cere/AbstractPreparationStep

Reqyirements

/req/sam-core/AbstractPreparationStep

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testjmethod

Inspect the documentation of the application, schema or profile.

Testtype

Capability

A.5.4 Abstract-Sample Core - AbstractSample

Conformadnece class

/conf/sam-core/AbstractSample

Reqyifements

/req/sam-core/AbstractSample

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.5.5 Abstract Sample Core - AbstractSampler

Conformance class

/conf/sam-core/AbstractSampler

Requirements

/req/sam-core/AbstractSampler

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability
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A.5.6 Abstract Sample Core - AbstractSampling

Conformance class |/conf/sam-core/AbstractSampling

Requirements /req/sam-core/AbstractSampling

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the documentation of the application, schema or profile.

Test type Capability

A.5.7 Abstract Sample Core - AbstractSamplingProcedure

Conformange class

/conf/sam-core/AbstractSamplingProcedure

Requirements

/req/sam-core/AbstractSamplingProcedure

Test purpose Verify that all requirements from the requirements class have been fulfilled:
Test method Inspect the documentation of the application, schema or profile.

Test type Capability

A.6 Abstract tests for Basic Samples package

A.6.1 Basjic Samples package

Conformange class

/conf/sam-basic

Requirements

/req/sam-basic

Test purposg¢ Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the documentation of the application, schema or profile.
Test type Capability

A.6.2 Basjic Samples - MaterialSample

Conformange class

/conf/sam-basic/MaterialSample

Requirements

/req/sam-basic/MaterialSample

Test purposé

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the-documentation of the application, schema or profile.

Test type

Capability

A.6.3 Basjc Samples— NamedLocation

Conformange claSs

/conf/sam-basic/NamedLocation

Requirements

/req/sam-basic/NamedLocation

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.6.4 Basic Samples - PhysicalDimension

Conformance class |/conf/sam-basic/PhysicalDimension

Requirements /req/sam-basic/PhysicalDimension

Test purpose Verify that all requirements from the requirements class have been fulfilled.

Test method Inspect the documentation of the application, schema or profile.

Test type Capability
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A.6.5 Basic Samples - Sample

Conformance class

/conf/sam-basic/Sample

Requirements

/req/sam-basic/Sample

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability

A.6.6 Basic Samples - SampleCollection

1
Con‘ormance class

/conf/sam-basic/SampleCollection

Reqyirements

/req/sam-basic/SampleCollection

Testpurpose

Verify that all requirements from the requirements class have beén,fulfilled.

Testimethod

Inspect the documentation of the application, schema or profile.

Testtype

Capability

A.6.7 Basic Samples - Sampler

Conformance class

/conf/sam-basic/Sampler

Reqyirements

/req/sam-basic/Sampler

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testjmethod

Inspect the documentation of the application, schema or profile.

Testtype

Capability

A.6.8 Basic Samples - Sampling

Conformance class

/conf/sam-basic/Sampling

Reqyirements

/req/sam-basic/Sampling

Testpurpose

Verify that all requirements from the requirements class have been fulfilled.

Testmethod

Inspect the\documentation of the application, schema or profile.

Testtype

Capability

A.6.9 Basic Samples - SpatialSample

Conformance class

/conf/sam-basic/SpatialSample

Requirements

/req/sam-basic/SpatialSample

Test|purpese

Verify that all requirements from the requirements class have been fulfilled.

Testmethod

Inspect the documentation of the application, schema or profile.

Test'type

Val Al S
Capaortity

A.6.10 Basic Samples - StatisticalClassification

Conformance class

/conf/sam-basic/StatisticalClassification

Requirements

/req/sam-basic/StatisticalClassification

Test purpose

Verify that all requirements from the requirements class have been fulfilled.

Test method

Inspect the documentation of the application, schema or profile.

Test type

Capability
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A.6.11 Basic Samples - StatisticalSample

Conformance class |/conf/sam-basic/StatisticalSample

Requirements /req/sam-basic/StatisticalSample

Test purpose Verify that all requirements from the requirements class have been fulfilled.
Test method Inspect the documentation of the application, schema or profile.

Test type Capability
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Common usage of OMS concepts

B.1 Introduction

This| document defines concepts in support of a generic, cross-domain model fory -@pservations,
meagurements and samples. Concepts are taken from a variety of disciplines. The-concepts are used
withjn the model described in this document in a consistent manner, but in order to achieve internal
consjstency, this varies from how the same concepts are used in some application’domaing. In order to
assisft in the correct application of the model across domains, this annex provides a mappirg from OMS
concepts to those used within some domains.

For the following domain, information has been provided in the tables\isted:

— [arth Observations (EO): Table B.1

— Metrology: Table B.2

— [Earth science simulations: Table B.3

— Assay/Chemistry: Table B.4

— (eology field observations: Table B.5
— (reotechnics observations: Table B.6

— Water quality observations: Table'B:7

— $oil quality observations: Table B.8

B.2 | Earth observations’(EO)

Table B.1 — Earth observations (EO)

OMS

EO

Example

Obsqgrvation:fesult

Observation value, measure-
ment value, observation

35 pg/m3

Obsgryation::procedure

Method, sensor

ASTER, U.S. EPA Federal Refer-
ence Method for PNl 2.5

Observation::observedProperty

Parameter, variable

Reflectance, Particulate Mat-
ter 2.5

SpatialSample

Observation::proximateFeatureOfInterest:

2-D swath or scene

Sampling grid

SpatialSample:sampledFeature

Earth surface

http://sweetontology.net/
realm/PlanetarySurface

Observation::ultimateFeatureOfInterest

Earth surface

http://sweetontology.net/
realm/PlanetarySurface

SpatialSample

Observation::proximateFeatureOfInterest:

3-D sampling space

Sampling grid
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Table B.1 (continued)

OMS EO Example
SpatialSample::sampledFeature Media (air, water, ...), Glob- Troposphere
al Change Master Directory
“Topic”
Observation::ultimateFeatureOfInterest Media (air, water, ...), Glob- Troposphere
al Change Master Directory
“Topic”

B.3 Metr lug_y

Table B.2 — Metrology

OMS Metrology Example: mass ni€éasurement
Observationf:result Value 35mg
Observation}:procedure Instrument Balance
Observationf:observedProperty Measurand Mass

B.4 Earth science simulations

Table B.3 — Earth science simulations

OMS Earth science
Observationf:result A model or field
Observation}:observedProperty Variable, parameter
Observation}:proximateFeatureofInterest:SpatialSample Section, swath, volume, grid

Observatiofp::proximateFeatureoflnterest:SpatialSample::|Atmosphere, ocean, solid earth
sampledFeature

Observationj:ultimateFeatureofInterest Atmosphere, ocean, solid earth
Observationf:procedure Earth process simulator
Observation}:phenomenonTime Future date (forecasts), past date (hindcgsts)
Observationf:resultTime Simulator execution date
Observationf:validTime Period when result is intended to be used|

B.5 Assay/Chemistry

Table B.4 — Assay/Chemistry

OMS Geochemistry
Observation::proximateFeatureOfInterest:MaterialSample Sample
MaterialSample::sampledFeature:GeologicUnit Ore body, Geologic Unit
MaterialSample::relatedSample:MaterialSample Pulp, separation
MaterialSample::preparationStep Sample preparation process
MaterialSample::sampling:Sampling:samplingProcedure Sample collection process
MaterialSample::sourceLocation Sample collection location
MaterialSample::size Mass, length
MaterialSample::storageLocation Store location
MaterialSample::sampling:Sampling:time Sample collection date
Observation::phenomenonTime Sample collection date
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Table B.4 (continued)
OMS Geochemistry
Observation::resultTime Analysis date
Observation::result Analysis
Observation::observedProperty Analyte

Observation::procedure

Instrument, analytical process

B.6 Geology field observations

Table B.5 — Geology field observations

OMS

Geology

Obsgrvation::proximateFeatureOfInterest:SampleCollection

Outcrop

SampleCollection::member:SpatialSample

Location of structute observatior

SpatjalSample::sampledFeature:GeologicUnit

Geologic Unit

Obsgrvation::phenomenonTime

Outcrop yisitdate

Obsgrvation::observedProperty

Strike afid dip, lithology, alteration state, etc.

SampleCollection::member:MaterialSample

Rockysample

MatgrialSample::sampledFeature:GeologicUnit

Ote body, Geologic Unit

B.7 | Geotechnics observations

Table B.6 — Geotechnics observations

OMS

Geotechnical in situ test

Obsgrvation::result

Alog

Obsqrvation::observedProperty

Assoil property (e.g. Gamma ray, resiptivity, sound
speed propagation)

Obsgrvation::proximateFeaturegfinterest:SpatialSample

The borehole trajectory

Obsg¢rvation::proximateFeatureofInterest:SpatialSample:: |A part of the Earth
sampledFeature
Obsqgrvation::ultimateFeatureofInterest A part of the Earth

Obsgrvation::procedure

Geotechnical test procedure

Obsgrvation::phénomenonTime

Date and time of the test

Obsqgrvation:iresultTime

Date and time of the test

Obsdrvation=:validTime

Date and time of the test

B.8 Water quality observations

Table B.7 — Water quality observations

OMS

Water quality

Observation::proximateFeatureOfInterest:SpatialSample

Water quality station at Cénac (France)

SpatialSample::sampledFeature:WaterBody

River (e.g. the Dordogne river)

SpatialSample::relatedSample:MaterialSample

Water Sample as sampled on-site

MaterialSample::sampledFeature:WaterBody

River (e.g. the Dordogne river)

MaterialSample::relatedSample:MaterialSample

Filtered sample (sub-sample of the initial one)

MaterialSample::sampledFeature:MaterialSample

The initial water sample that was sub-sampled
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