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ENISO 19157:2013+A1:2018 (E)

European foreword

This document (EN ISO 19157:2013) has been prepared by Technical Committee ISO/TC 211 "Geographic
information/Geomatics” in collaboration with Technical Committee CEN/TC 287 “Geographic
Information” the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2014, and conflicting national standards shall be
withdrawn at the latest by June 2014.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such
patent rights.

This document supersedes EN ISO 19113:2005, EN ISO 19114:2005.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice
The text of ISO 19157:2013 has been approved by CEN as EN ISO 19157:2013 without any modification.

Foreword to amendment A1

This document (EN ISO 19157:2013/A1:2018) has been prepared by Technical Committee
ISO/TC 211 "Geographic information/Geomatics” in collaboration with Technical Committee
CEN/TC 287 “Geographic Information” the secretariat of which is held by BSI.

This Amendment to the European Standard EN ISO 19157:2013 shall be given the status of a national
standard, either by publication of an identical text or by endorsement, at the latest by August 2018, and
conflicting national standards shall be withdrawn at the latest by August 2018.

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

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,
Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
the United Kingdom.

Endorsement notice

The text of ISO 19157:2013/Amd 1:2018 has been approved by CEN as EN ISO 19157:2013/A1:2018
without any modification.
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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
committee 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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial 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 such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO's adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 211, Geographic information/Geomatics

This edition of ISO 19157:2013 cancels and replaces ISO/TS 19138:2006, ISO 19114:2003 and
[SO 19113:2002, which have been technically revised.
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Introduction

Geographic data are increasingly being shared, interchanged and used for purposes other than their
producers’ intended ones. Information about the quality of available geographic data are vital to
the process of selecting a data set in that the value of data are directly related to its quality. A user
of geographic data may have multiple data sets from which to choose. Therefore, it is necessary to
compare the quality of the data sets to determine which best fulfils the requirements of the user.

The purpose of describing the quality of geographic data is to facilitate the comparison and selection
of the data set best suited to application needs or requirements. Complete descriptions of the quality
of a data set will encourage the sharing, interchange and use of appropriate data sets. Information on
the quality of geographic data allows a data producer to evaluate how well a data set meets the criteria
set forth in its product specification and assists data users in evaluating a product’s ability to satisfy
the requirements for their particular application. For the purpose of this evaluation, clearly defined
procedures are used in a consistent manner.

To facilitate comparisons, it is essential that the results of the quality reports are expressed in a
comparable way and that there is a common understanding of the data quality measures that have
been used. These data quality measures provide descriptors of the quality of geographic data through
comparison with the universe of discourse. The use of incompatible measures makes data quality
comparisons impossible to perform. This International Standard standardizes the components and
structures of data quality measures and defines commonly used data quality measures.

This International Standard recognizes that a data producer and a data user may view data quality
from different perspectives. Conformance quality levels can be set using the data producer’s product
specification or a data user’s data quality requirements. If the data user requires more data quality
information than that provided by the data producer, the data user can follow the data producer’s data
quality evaluation process flow to get the additional information. In this case the data user requirements
are treated as a product specification for the purpose of using the data producer process flow.

The objective of this International Standard is to provide principles for describing the quality for
geographic data and concepts for handling quality information for geographic data, and a consistent
and standard manner to determine and report a data set’s quality information. It aims also to provide
guidelines for evaluation procedures of quantitative quality information for geographic data.
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INTERNATIONAL STANDARD ISO 19157:2013+A1:2018

Geographic information - Data quality

1 Scope

This International Standard establishes the principles for describing the quality of geographic data. It
— defines components for describing data quality;

— specifies components and content structure of a register for data quality measures;

— describes general procedures for evaluating the quality of geographic data;

— establishes principles for reporting data quality.

This International Standard also defines a set of data quality measures for use in evaluating and
reporting data quality. It is applicable to data producers providing quality information to describe
and assess how well a data set conforms to its product specification and to data users attempting
to determine whether or not specific geographic data are of sufficient quality for their particular
application.

This International Standard does not attempt to define minimum acceptable levels of quality for
geographic data.

2 Conformance

Any product claiming conformance to this International Standard shall pass all the requirements
described in the abstract test suite presented in Annex A as follows:

a) A data quality evaluation process shall pass the tests outlined in A.1;

b) Data quality metadata shall pass the tests outlined in A.2 and A.3;

c) A standalone quality report shall pass the tests outlined in A.4;

d) A data quality measure shall pass the tests outlined in A.5.

3 Normative references

The following referenced documents, in whole or in part, are normatively referenced in this document
and are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

Text deleted
%) 1SO 19103:2015, Geographic information — Conceptual schema language &1

IS0 19108:2002, Geographic information — Temporal schema
ISO 19115-1:2014, Geographic information — Metadata — Part 1: Fundamentals)

IA)1SO 19135-1:2015, Geographic information — Procedures for item registration — Part 1:
Fundamentals ®l

1) Under preparation. Documents
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4 Terms and definitions

4.1
accuracy
closeness of agreement between a test result or measurement result and the true value

Note 1 to entry: In this International Standard, the true value can be a reference value that is accepted as true.

[SOURCE: ISO 3534-2:2006, 3.3.1, modified - original Note has been deleted. New Note 1 to entry has
been added.]

4.2

catalogue

collection of items (4.18) or an electronic or paper document that contains information about the
collection of items

[SOURCE: ISO 10303-227:2005, 3.3.10, modified - Note has been deleted.]

4.3
conformance
fulfilment of specified requirements

[SOURCE: ISO 19105:2000, 3.8]

4.4

conformance quality level

threshold value or set of threshold values for data quality (4.21) results used to determine how well a
dataset (4.8) meets the criteria set forth in its data product specification (4.6) or user requirements

4.5
correctness
correspondence with the universe of discourse (4.24)

4.6

data product specification

detailed description of a dataset (4.8) or dataset series (4.9) together with additional information that
will enable it to be created, supplied to and used by another party

[SOURCE: ISO 19131:2007, 4.7, modified - Note has been deleted.]

4.7
data quality basic measure
generic data quality (4.21) measure used as a basis for the creation of specific data quality measures

Note 1 to entry: Data quality basic measures are abstract data types. They cannot be used directly when
reporting data quality.

4.8
dataset
identifiable collection of data

Note 1 to entry: A data set can be a smaller grouping of data which, though limited by some constraint such as
spatial extent or feature type (4.15), is located physically within a larger data set. Theoretically, a data set can be
as small as a single feature (4.11) or feature attribute (4.12) contained within a larger data set. A hardcopy map or
chart can be considered a data set.

[SOURCE: ISO 19115-1:—, 4.3 1%

2) To be published. Documents
Document Sharing Hub
2 © IS0 2013 - All rights reserved

Full document details: BS EN ISO 19157:2013+A1:2018


http://www.avadocuments.com/doc/bs-en-iso-19157-2013-a1-2018
http://www.avadocuments.com/doc/bs-en-iso-19157-2013-a1-2018

BS EN ISO 19157:2013+A1:2018
IS0 19157:2013+A1:2018

4.9
dataset series
collection of datasets (4.8) sharing common characteristics [SOURCE: ISO 19115-1:—, 4.10]3)

4.10

direct evaluation method

method of evaluating the quality (4.21) of a dataset (4.8) based on inspection of the items (4.18)
within the dataset

4.11
feature
abstraction of real world phenomena

Note 1 to entry: A feature may occur as a type or an instance. Feature type (4.15) or feature instance (4.13) will be
used when only one is meant.

[SOURCE: ISO 19101:2002, 4.11]

4.12
feature attribute
characteristic of a feature (4.11)

Note 1 to entry: A feature attribute has a name, a data type and a value domain associated with it. A feature
attribute for a feature instance (4.13) also has an attribute value taken from the value domain.

[SOURCE: IS0 19101:2002, 4.12, modified - Examples have been deleted. Note 1 to entry has been added.]

4.13
feature instance

individual of a given feature type (4.15) having specified feature attribute (4.12) values [SOURCE:
1SO 19101-1:—, 4.1.14]%

4.14
feature operation
operation that every instance of a feature type (4.15) may perform

[SOURCE: ISO 19110:2005, 4.5 - modified, Example and Note have been removed.]

4.15
feature type
class of features (4.11) having common characteristics

[SOURCE: ISO 19156:2011, 4.7]

4.16
geographic data
data with implicit or explicit reference to a location relative to the Earth

[SOURCE: ISO 19109:2005, 4.12, modified - Note has been deleted.]

4.17
indirect evaluation method
method of evaluating the quality (4.21) of a dataset (4.8) based on external knowledge

Note 1 to entry: Examples of external knowledge are data set lineage, such as production method or source data.

3) To be published.

4) To be published. Documents
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4.18
item
anything that can be described and considered separately

Note 1 to entry: An item can be any part of a data set (4.8), such as a feature (4.11), feature relationship, feature
attribute (4.12), or combination of these.

[SOURCE: ISO 2859-5:2005, 3.4, modified - Original Example has been removed. Note 1 to entry has
been added.]

4.19
metadata
information about a resource [SOURCE: ISO 19115-1:—, 4.9]%)

4.20
metaquality
information describing the quality (4.21) of data quality

4.21
quality
degree to which a set of inherent characteristics fulfils requirements

[SOURCE: ISO 9000:2005, 3.1.1, modified - Original Notes have been removed.]

4.22
register
set of files containing identifiers assigned to items (4.18) with descriptions of the associated items

[SOURCE: [A)1SO 19135-1:2015 (M, 4.1.9]

4.23

standalone quality report

free text document providing fully detailed information about data quality (4.21) evaluations, results
and measures used

4.24
universe of discourse
view of the real or hypothetical world that includes everything of interest

[SOURCE: ISO 19101:2002, 4.29]

5 Abbreviated terms

5.1 Abbreviations

ADQR aggregated data quality results

AQL acceptance quality limit [ISO 3534-2:2006]

RMSE root mean square error

UML Unified Modeling Language

XML Extensible Markup Language

5) To be published. Documents
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5.2 Package abbreviations

Abbreviations are used to denote the package that contains a class. Those abbreviations precede class
names, connected by a “_". The standard in which those classes are located is indicated in parentheses.
Alist of those abbreviations follows.

CI Citation [ISO 19115-1:2014]

CT Catalogues [ISO/TS 19139:2007]

DQ Data Quality [ISO 19157]

DQM Data Quality Measure [ISO 19157]

EX Extent [ISO 19115-1:2014]

GF General Feature [ISO 19109:2005]
MD Metadata [ISO 19115-1:2014]

Text deleted

RE Registration [[A» ISO 19135-1:2015 (4]

6 Overview of data quality
Working with data quality includes:

— understanding of the concepts of data quality related to geographic data. Annex B is a description of
data quality concepts used to establish the components for describing the quality of geographic data;

— defining data quality conformance levels in data product specifications or based on user
requirements. Establishment of data product specifications is described in ISO 19131:2007;

— specifying quality aspects in application schemas;

— evaluating data quality;

— reporting data quality.

NOTE1 The development of application schemas is described in ISO 19109:2005.

A data quality evaluation can be applied to data set series, a data set or a subset of data within a data
set, sharing common characteristics so that its quality can be evaluated.

Data quality shall be described using the data quality elements. Data quality elements and their
descriptors are used to describe how well a data set meets the criteria set forth in its data product
specification or user requirements and provide quantitative quality information.

When data quality information describes data that have been created without a detailed data product
specification or with a data product specification that lacks quantitative measures and descriptors,
the data element may be evaluated in a non-quantitative subjective way as a descriptive result for
each element.

Some quality related information is provided by purpose, usage and lineage. This information is
reported as metadata in conformance with ISO 19115-1:2014.

NOTE 2  Purpose describes the rationale for creating a data set and contains information about its intended
use, which may not be the same as the actual use of the data set. Usage describes the application(s) for which a
data set has been used, either by the data producer or by other data users. Lineage describes the history of a data
set and recounts the life cycle of a data set from collection and acquisition through compilation and derivation to
its current form. This general, non-quantitative information is illustrative for users and can help assessing the
quality of a data set, especially in cases where it is used for a particular application that differs from the intended

application (see also 9.2.3). Documents
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This International Standard recognizes that quantitative data quality elements may have associated
quality which is termed metaquality. Metaquality describes the quality of the data quality results in
terms of defined characteristics.

NOTE3  The concept of metaquality is described in 7.5.

Figure 1 provides an overview of data quality information.

concerns
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7 Components of data quality

7.1 Overview of the components

Figure 1 — Conceptual model of quality for geographic data

The components of data quality are described in Clause 7. Figure 2 presents an overview of the
components and the connections between them. See the data dictionary defined in Annex C (normative)
for more details about components and their attributes.
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DQ_UsabilityElement

DQ_ConceptualConsistency

DQ_PositionalAccuracy <1

DQ_Completeness

DQ_DomainConsistency

DQ_CompletenessCommission K
DQ_FormatConsistency

DQ_AbsoluteExternalPositionalAccuracy —

DQ_CompletenessOmission

DQ_TopologicalConsistency

DQ_RelativelnternalPositionalAccuracy ——

DQ_GriddedDataPositionalAccuracy |——

—> DQ_ThematicAccuracy

DQ_TemporalQuality

<_

DQ_ThematicClassificationCorrectness

DQ_AccuracyOfATimeMeasurement —

DQ_NonQuantitativeAttributeCorrectness

DQ_TemporalConsistency —

DQ_QuantitativeAttributeAccuracy

DQ_TemporalValidity

Figure 2 — Overview of the components of data quality &1

7.2 Data quality unit

When describing the quality of geographic data, different quality elements and different subsets of the
data may be considered. In order to describe these, data quality units are used. A data quality unit is the
combination of a scope and data quality elements, see Figure 3.
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DQ_DataQuality DQ_Element

+report

1.*

+ scope :MD_Scope <>

Figure 3 — Data quality unit
The scope of the data quality unit(s) specifies the extent, spatial and/or temporal, and/or common
characteristic(s) that identify the data on which data quality is to be evaluated.

One data quality scope shall be specified for each data quality unit. One data quality report (metadata
or standalone quality report) may encompass several data quality units, since scopes are often different
for individual data quality elements. These different scopes may be, for example, spatially separate,
overlapping or even sharing the same extents.

The following are examples of what defines a data quality scope (see also MD_Scope in ISO 19115-1):
a) adata setseries;

b) adataset;

c) asubset of data defined by one or more of the following characteristics:

1) types of items (sets of feature types, feature attributes, feature operations or feature
relationships);

2) specificitems (sets of feature instances, attribute values or instances of feature relationships);
3) geographic extent;

4) temporal extent (the time frame of reference and accuracy of the time frame).
7.3 Data quality elements

7.3.1 General

A data quality element is a component describing a certain aspect of the quality of geographic data and
these have been organized into different categories. These categories are shown in Figure 4.
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DQ_Element

i

DQ_Completeness

DQ_LogicalConsistency

DQ_UsabilityElement

DQ_CompletenessCommission

DQ_ConceptualConsistency

DQ_PositionalAccuracy <}—

DQ_CompletenessOmission

DQ_DomainConsistency

DQ_AbsoluteExternalPositionalAccuracy |——

DQ_FormatConsistency

DQ_RelativelnternalPositionalAccuracy  |——

DQ_TopologicalConsistency

DQ_GriddedDataPositionalAccuracy —

> DQ_ThematicAccuracy

DQ_TemporalQuality <]—

DQ_ThematicClassificationCorrectness

DQ_NonQuantitativ eAttribute Correctness

DQ_AccuracyOfATimeMeasurement |—

DQ_Quantitativ eAttributeAccuracy

DQ_TemporalConsistency —

DQ_TemporalValidity —

Figure 4 — Overview of the data quality elements

7.3.2 Completeness

Completeness is defined as the presence and absence of features, their attributes and relationships. It
consists of two data quality elements:

— commission: excess data present in a data set;

— omission: data absent from a data set.

7.3.3 Logical consistency

Logical consistency is defined as the degree of adherence to logical rules of data structure, attribution
and relationships (data structure can be conceptual, logical or physical). If these logical rules are
documented elsewhere (for example, in a data product specification) then the source should be
referenced (for example, in the data quality evaluation). It consists of four data quality elements:

— conceptual consistency: adherence to rules of the conceptual schema;

— domain consistency: adherence of values to the value domains;

— format consistency: degree to which data are stored in accordance with the physical structure of

the data set;

— topological consistency: correctness of the explicitly encoded topological characteristics of adataset.
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7.3.4 Positional accuracy

Positional accuracy is defined as the accuracy of the position of features within a spatial reference
system. It consists of three data quality elements:

— absolute or external accuracy: closeness of reported coordinate values to values accepted as
or being true;

— relative or internal accuracy: closeness of the relative positions of features in a data set to their
respective relative positions accepted as or being true;

— gridded data positional accuracy: closeness of gridded data spatial position values to values accepted
as or being true.

7.3.5 Thematic accuracy

Thematic accuracy is defined as the accuracy of quantitative attributes and the correctness of non-
quantitative attributes and of the classifications of features and their relationships. It consists of three
data quality elements:

— classification correctness: comparison of the classes assigned to features or their attributes to a
universe of discourse (e.g. ground truth or reference data);

— non-quantitative attribute correctness: measure of whether a non-quantitative attribute is correct
or incorrect;

— quantitative attribute accuracy: closeness of the value of a quantitative attribute to a value accepted
as or known to be true.

7.3.6 Temporal quality

Temporal quality is defined as the quality of the temporal attributes and temporal relationships of
features. It consists of three data quality elements:

— accuracy of a time measurement: closeness of reported time measurements to values accepted as or
known to be true;

— temporal consistency: correctness of the order of events;
— temporal validity: validity of data with respect to time.
NOTE Time measurement can be either a defined point in time or a period.

EXAMPLE March 33 is an example of invalid data.

7.3.7 Usability element

Usability is based on user requirements. All quality elements may be used to evaluate usability.
Usability evaluation may be based on specific user requirements that cannot be described using the
quality elements described above. In this case, the usability element shall be used to describe specific
quality information about a data set’s suitability for a particular application or conformance to a set of
requirements.

It is recommended when using the usability element, to use all applicable quality elements descriptors
(see 7.4) and to define the quality measures applied in conformance with Clause 8 or Annex D, in order
to provide precise details on the evaluation.

EXAMPLE With this element, a data producer can show how a data set is suitable for various identified usages.
This element can be used to declare the conformance of the data set to a particular specification.
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7.4 Descriptors of data quality elements

7.4.1 General

An evaluation of a data quality element is described by the following:
— measure: the type of evaluation;

— evaluation method: the procedure used to evaluate the measure;
— result: the output of the evaluation.

These are shown in Figure 5, and are described in 7.4.2, 7.4.3 and 7.4.4.

DQ_Element
+measure +evaluationMethod +result
0..1 0..1 1.%
DQ_MeasureReference DQ_EvaluationMethod DQ_Result

Figure 5 — Data quality element descriptors

7.4.2 Measure

A data quality element should refer to one measure only, by means of a measure reference (see Figure 6),
providing an identifier of a measure fully described elsewhere (DQM_Measure.measureldentifier,
see 8.6.1) and/or providing the name and a short description of the measure.

NOTE The whole description can be found within a measure register or catalogue, which can form part of a
data product specification or a standalone quality report.
DQ_Element
From 1SO 19115-1:2014
+measure| 0..1
«DataType»
MD_Identifier

DQ_MeasureReference

authority :CI_Citation [0..1]

code :CharacterString

codeSpace :CharacterString [0..1]
version :CharacterString [0..1]
description :CharacterString [0..1]

+ measureldentification :MD_Identifier [0..1]
+ nameOfMeasure :CharacterString [0..*]
+ measureDescription :CharacterString [0..1]

constraints
{If measureldentification isnot provided,then nameOfMeasure shall be
provided}

+ o+ o+ o+ o+

Figure 6 — Data quality measure reference
Data quality measures are further described in Clause 8 of this International Standard. Annex D
contains a list of standardized data quality measures.
EXAMPLE The percentage of the values of an attribute which are correct. DOCU ments
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This International Standard recognizes that the quality of a data set is measured using a variety of
methods. A single data quality measure might be insufficient for fully evaluating the quality of the
data specified by a data quality scope and providing a measure of quality for all possible utilizations
of a data set. A combination of data quality measures can give useful information. Multiple data quality
measures may be reported for the data specified by a data quality scope. The data quality report should
then include one instance of DQ_Element for each measure applied.

7.4.3 Evaluation method

Data quality evaluation method describes those procedures and methods which are applied to the
geographic data to arrive at a data quality result, see Figure 7. Different evaluations are often used for
the various data quality elements.

Data quality evaluation method should be included for each applied data quality measure. Data quality
evaluation method is used for describing, or for referencing documentation describing, the methodology
used to apply a data quality measure to the data specified by a data quality scope.

NOTE Data quality evaluation is further described in Clause 9.

EXAMPLE Examples of documentation are data product specifications, published articles or accepted
industry standards.

One date or range of dates should be included for each evaluation. If the evaluation was carried out on
non-consecutive dates, each single date should be included. The dates shall be in conformance with
[SO 19108:2002.

Data quality::DQ_Element

+ standaloneQualityReportDetails :CharacterString [0..1] <>

+derivedElement 0..*

+evaluationMethod | 0..1

DQ_EvaluationMethod «CodeList»
DQ_EvaluationMethodType Code

dateTime :DateTime [0..%]

evaluationMethodDescription :CharacterString [0..1]
evaluationProcedure :CI_Citation [0..1]

referenceDoc :CI_Citation [0..*]

evaluationMethodType :DQ_EvaluationMethodTypeCode [0..1]

+ directinternal
+ directExternal
+ indirect

+ o+ o+ o+

Figure 7 — Data quality evaluation method

7.4.4 Result

7.4.4.1 General

At least one data quality result shall be provided for each data quality element. This could be a
quantitative result, a conformance result, a descriptive result or a coverage result, see also Figure 8.

NOTE 1 Different types of results can be provided for the same data quality element.
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DQ_Element

+result | 1.*

DQ_Result

+ dateTime: DateTime [0..1]
+ resultScope: MD_Scope [0..1]

constraints
{resultScope is a subset of DQ_DataQuality.scope}

A

DQ_QuantitativeResult DQ_ConformanceResult DQ_DescriptiveResult
+ value: Record [1..*] + pass: Boolean + statement: CharacterString
+ valueUnit: UnitOfMeasure [0..1] + specification: CI_Citation
+ valueRecordType: RecordType [0..1] | | + explanation: CharacterString [0..1]

DQ_CoverageResult

+ spatialRepresentationType: MD_SpatialRepresentationTypeCode

Figure 8 — Data quality result &l

Quality frequently differs between various parts of the data set for which quality is evaluated. Therefore
several evaluations may be applied for the same data quality element to more completely and, in more
detail, describe quantitative data quality. To avoid repeating the measure and evaluation procedure
descriptions in several instances of data quality element (DQ_Element), several results with individual
result scopes can be used.

NOTE 2  Theresult scope is a subset of the data quality scope (see 7.2).

EXAMPLE A data set contains features of identical type but whose positions have been established with
separate methods yielding different positional accuracies. The same quality evaluation method and the same
measure are, however, applied for the whole data set, and provide different results depending of the data
acquisition method. In this case, it may be desirable to have several results with individual result scopes (the
area covered by each data acquisition method) and one data quality scope (the data set).

7.4.4.2 Quantitative result

Quantitative result may be a single value or multiple values, depending on the values of attributes
valueType and valueStructure defined in the description of the measure applied.

The attribute valueRecordType is used to describe how the valueType and valueStructure defined in
the measure are implemented to provide the value of the quantitative result.

NOTE The attribute valueRecordType is of type RecordType, which is a generic data type defined in
1SO 19103:2015 (l. Its value changes depending on which implementation solution is used for providing the
uantitative result. An example of XML implementation for recordType is provided in ISO/T 9:

‘ P P ypeisp ""Dotients
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EXAMPLE1 Using an XML implementation: simple example: value = 5, valueRecordType = gco:Integer,
valueUnit = “metre.”

EXAMPLE 2 Within the description of the measure, the valueType is an integer, the valueStructure: matrix
(nxn). The value attribute of the quantitative result provides the result matrix itself, within a numeric encoding
using a particular XML type called MatrixType (for example). The attribute valueRecordType provides the
description of the type MatrixType in XML. If another encoding is used, the attribute valueRecordType will change
to provide the description of the type Matrix in the other encoding, and the implementation of the attribute value
will change accordingly, but the value itself will not change.

One value unit should be included for each result, if applicable.
EXAMPLE 3 Possible distance units: metre, centimetre, millimetre.

EXAMPLE 4  Measure “Rate of excess items” (see Table D.3) is used to evaluate the number of excess items in
the data set in relation to the number of items that should have been present. The quantitative result value is
of value type Real. The value unit is used in this case to show that the value is a percentage, the value has been
multiplied by 100. In this example the value unit is “%".

7.4.4.3 Conformance result

A conformance result is the outcome of comparing the value or set of values obtained from applying
a measure to the data specified by a data quality scope with a specified acceptable conformance
quality level.

When a conformance quality level is defined, the obtained result is compared with this to evaluate if
the quality of the data meets the specified level of quality.

A conformance result may be provided for each measure. The conformance quality level may be
specified in suitable reference documentation such as the data product specification or a user
defined requirements specification. If conformance is evaluated, a reference to the relevant reference
documentation shall be made and the conformance quality level used shall be specified.

More than one data quality conformance result may be provided for the same measure, if evaluation
has been performed against conformance levels originating from different sources.

7.4.4.4 Descriptive result

In some cases (e.g. with thematic and geoscientific observations), it is not possible to produce a
quantitative result for a data quality element. A subjective evaluation of an element can then be
expressed with a textual statement as a data quality descriptive result.

EXAMPLE The relative positional accuracy is higher between a geological feature and a nearby feature from
a base map (roads, rivers, lakes etc) than the absolute positional accuracy on the geological feature itself.

This descriptive result can also be used to provide a short synthetic description of the result of the data
quality evaluation, to accompany the complete quantitative result or replace it, if no quantitative value
can be provided.

7.4.4.5 Coverage result

A coverage result is the result of a data quality evaluation, organized as a coverage, see Figure 8.1. (1
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DQ_Result

+ dateTime: DateTime [0..1]
+ resultScope: MD_Scope [0..1]

constraints
{resultScope is a subset of DQ_DataQuality.scope}

(from ISO TC 211::1S0 19157 All::ISO 19157:2013
Data Quality::Data quallity::Data quality result)

DQ_CoverageResult

+ spatialRepresentationType: MD_SpatialRepresentationTypeCode

constraints

{“resultContent” is mandatory if “resultFormat” and “resultFile” not documented} C
{"resultFormat” and “resultFile” mandatory if “resultContent”not documented}

¢

+resultFile |, 0.1

«Abstract» +resultSpatialRepresentation

MD_SpatialRepresentation MX_DataFile

(from ISO TC 211::1S0 19115 All::ISO
19115-1:2014 Metadata - Fundamentals::
Spatial representation information) MD_Format

+resultFormat 0.1

+ formatSpecificationCitation: CI_Citation

+resultContent [ 0.* + amendmentNumber: CharacterString [0..1]
+ fileDecompressionTechnique: CharacterString [0..1]
MD_RangeDimension + medium: MD_Medium [0..*]

(from ISO TC 211::1S0 19115 All::ISO 19115-1:2014

+ sequenceldentifier: MemberName [0..1
d [0-1] Metadata - Fundamentals::Distribution information)

+ description: CharacterString [0..1]
+ name: MD_Identifer [0.*]

(from ISO TC 211::1S0 19115 All::ISO
19115-1:2014 Metadata - Fundamentals::
Content information)

[*) Figure 8.1 — Coverage result 1

7.5 Metaquality elements

Metaquality elements are a set of quantitative and qualitative statements about a quality evaluation and
its result. The knowledge about the quality and the suitability of the evaluation method, the measure
applied, and the given result may be of the same importance as the result itself.

See E.5.3 for an example of metaquality evaluation.
Metaquality may be described using the following elements, represented in Figure 9:
— Confidence: trustworthiness of a data quality result.

NOTE1 Quantitative figures for confidence can be obtained by statistical parameters such as standard
deviation or a confidence interval on a given confidence level.

EXAMPLE Confidence originates primarily from the method used and of its reliability, as well, to a lesser
extent, from the concerned population.

— Representativity: degree to which the sample used has produced a result which is representative of
the data within the data quality scope.

NOTE 2 A statistical method based on sampling could be considered as reliable as a global method when all
the geographic zones and concerned time periods are covered and the population is sufficiently large. It is not
only the size of the sample which is crucial but also how well it represents the actual state of the data. See also
9.2.2 and Annex F.

— Homogeneity: expected or tested uniformity of the results obtained for a data quality evaluation.
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NOTE3  Homogeneity consists in comparing the evaluation results of several segments of a global data set.
This comparison can be expressed using root mean square errors for example. In the case of a general process,
homogeneity cannot be evaluated because the result is global.

NOTE4  These tests are often conducted when data has been captured by different operators, depending on
the acquisition zone or the acquisition date.

DQ_Metaquality

A

DQ_Confidence DQ_Representativity DQ_Homogeneity

Figure 9 — Metaquality elements

7.6 Descriptors of a metaquality element

A metaquality element is described by the same descriptors as for the quality element (measure,
evaluation method and result, see 7.4 and Figure 10). Additionally, the following descriptor shall be used:

— related quality element.
NOTE The related quality element is the element on which the metaquality element applies.

See E.5.3 for an example of metaquality evaluation.

DQ_MeasureReference DQ_EvaluationMethod DQ_Result
+measure +evaluationMethod +result
0.1 0.1 1.
DQ_Element

+relatedElement Zr

DQ_Metaquality

Figure 10 — Metaquality descriptors

8 Data quality measures

8.1 General

To facilitate data set comparisons, it is necessary that the results in the data quality reports are
expressed in a comparable way and that there is a common understanding of the data quality measures
that have been used. In order to make evaluations and data quality reports (metadata or al}@gpgdments

Document Sharing Hub
16 © IS0 2013 - All rights reserved

Full document details: BS EN ISO 19157:2013+A1:2018


http://www.avadocuments.com/doc/bs-en-iso-19157-2013-a1-2018
http://www.avadocuments.com/doc/bs-en-iso-19157-2013-a1-2018

IS0 19157:2013+A1:2018

quality report) from different sources comparable, standardized data quality measures described in
Annex D shall be used when possible.

8.2 Standardized data quality measures

A list of standardized data quality measures is given in Annex D. Each data quality measure of this list
contains all the required components, as specified in Clause 8. Multiple measures are defined for each
data quality element. The choice of which one to use will depend on the type of the data and its intended
purpose. Measures from this list should be used when implementing the standard.

Any register established to manage standardized data quality measures, shall be in conformance with
[~)1S0 19135-1:2015 (l.

8.3 User defined data quality measures

Due to the nature of quality and geographic data, the list of standardized data quality measures cannot
be complete. There may be cases where the user of this International Standard has to devise other
data quality measures. When possible, these measures shall be defined using the data quality basic
measures provided in Annex G and the measure shall be defined using the structure given in Clause 8.

8.4 Catalogue of data quality measures

Catalogues of data quality measures may be provided associated with metadata or made available
online to fully describe the measures referenced in the data quality report of the data evaluated.

The catalogue may contain the set of measures used in one or several data quality reports with all
required components for data quality measures, as specified in this International Standard.

The catalogue (as a register) enables the user to describe the measure, and store the information in
order to be able to refer to it each time needed, instead of re-describing the measure within a data
quality report.

Annex H describes the structure of a measure catalogue. ISO/TS 19139:2007 provides an XML
mechanism to associate the catalogue to a metadata set.

8.5 List of components
Each data quality measure is described by the following components:

— measure identifier (8.6.1);

— name (8.6.2);
— alias (8.6.3);

— element name (8.6.4);
— basic measure (8.6.5);

— definition (8.6.6);

— description (8.6.7);

— parameter (8.6.8);

— value type (8.6.9);
— value structure (8.6.10);

— source reference (8.6.11);
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— example (8.6.12).

Figure 11 represents the components of data quality measures.

DQM_SourceReference

+ citation :CI_Citation

+sourceReference 0..*
DQM_BasicMeasure
1..* + name :CharacterString
+ definition :CharacterString
+ example :DQM _Description [0..1]
DQM_Measure + valueType :TypeName
+ measureldentifier :MD_Identifier +basicMeasure
+ name :CharacterString constraints
+ alias :CharacterString [0..%] 1.x 0..1 [{value Type shall be one of the
+ elementName :TypeName [1..*] data typesdefined in ISO 19103}
+ definition :CharacterString
+ description :DQM _Description [0..1]
+ valueType :TypeName
+ valueStructure :DQM _ValueStructure [0..1]
+ example :DQM _Description [0..%]
constraints
{elementName shall be the TypeName of a data quality DQM_Parameter
elem ent} +parameter K
{value Type shall be one of the da tatypesdefined in + name :.CharacterStrlng )
IS0 19103} 1% 0% + defln.ltlc?n :CharacterStr‘lng.
{valueStructure shall be provided if the resultincludes “ |+ description :DQM _Description [0..1]
more than one value} + valueType :TypeName
+ valueStructure :DQM _ValueStructure [0..1]
constraints
«CodelList» «Datatype» {value Type shall be one of the data
DQM_ValueStructure DQM _Description typesdefined in ISO 19103}
+ bag + textDescription :CharacterString
+ set + extendedDescription :MD_BrowseGraphic [0..1]
+ sequence
+ table
+ matrix
+ coverage

Figure 11 — Data quality measures

8.6 Component details

8.6.1 Measure identifier

Identifier is a value uniquely identifying a measure within a namespace.

NOTE This identifier enables references to the data quality measure within the data quality elements
(see 7.4.2).
8.6.2 Name

Name is the name of the measure.

NOTE If the measure already has a commonly used name, this name should be used. If no name exists, a
name should be chosen that reflects the nature of the measure.

8.6.3 Alias

Alias is another recognized name for the same data quality measure. It may be a different commonly
used name, or an abbreviation, or a short name. More than one alias may be provided.
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8.6.4 Element name

Element name is the name of the data quality element (see 7.3 and 7.5) to which a measure applies.
More than one element name may be provided.

8.6.5 Basic measure

If a measure is based on one of the basic measures, it shall be described by its name, definition and
value type. Basic measures are identified by their names.

A variety of measures are based on counting of erroneous items. There are also several measures
dealing with the uncertainty of numerical values. In order to avoid repetition, the most common
methods of constructing count-related measures, as well as general statistical measures, for one- and
two-dimensional random variables should be defined in terms of basic measures.

The basic measures should also be used for creating new measures if applicable. For example, to report
unclosed surface patches or other application-dependent measures.

NOTE The basic measures are defined in Annex G.

8.6.6 Definition
Definition is the fundamental concept of the measure.

NOTE If the measure is derived from a basic measure, the definition is based on the basic measure definition
and specialized for this measure.

8.6.7 Description

Description is the description of the measure including methods of calculation, with all formulae and/or
illustrations needed to establish the result of applying the measure.

If the measure uses the concept of errors, it should be stated how an item is classified as incorrect. This
is the case when the quality only can be reported as correct or incorrect.

8.6.8 Parameter

Parameter is an auxiliary variable used by the measure. It shall include name, definition and value type.
More than one measure parameter may be provided.

NOTE See Table D.66 for an example of Parameter.

8.6.9 Value type

Value type is the data type used for reporting the result of the measure. The data types defined in
[~ 1SO 19103:2015 4l shall be used.

8.6.10 Value structure

A result may consist of multiple values. In such cases, the result shall be structured using the value
structure as given in C.3.3.

8.6.11 Source reference
Source reference is the citation of the documentation of the measure.

When a measure, for which additional information is provided in an external source, is added to the list
of standardized measures, a reference to that source may be provided here.
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8.6.12 Example

Example is an example of applying the measure or the result obtained for the measure. More than one
example may be provided.

9 Data quality evaluation
9.1 The process for evaluating data quality

9.1.1 Introduction

Quality evaluation processes are used in different phases of a product life cycle, having different
objectives in each phase. The phases of the life cycle considered here are specification, production,
delivery, use and update.

The process for evaluating data quality is a sequence of steps to produce a data quality result.

9.1.2 The process flow

The quality evaluation process is a sequence of steps followed to produce a quality evaluation result.
Figure 12 illustrates a possible workflow for evaluating data quality; see also Annex E for a description
of the concepts for evaluating and reporting data quality.

When the geographic data evaluated is heterogeneous with different quality for different parts, tests
should be applied to suitable parts of the data.

Start evaluation process

|

|

| Product specification or
Step 1 Specify data quality unit(s) ————— user requirements
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|
|
|
|
|
|
|
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9.1.3 Process steps

Table 1 specifies the process steps.

Table 1 — Process steps

Process Action Description
step
1 Specify data quality unit(s) |A data quality unitis composed of a scope and quality element(s), see 7.2. All
data quality elements relevant to the data for which quality is to be described
should be used.

NOTE The data quality elements to be tested are described in 7.3, and Annex I
provides guidelines for the use of quality elements.

2 Specify data quality meas- |If applicable2 a measure should be specified for each data quality element.
ures Annex D contains a list of Data quality measures.

3 Specify data quality evalua- |A data quality evaluation procedure consists of applying one or more evaluation
tion procedures methods.

4 Determine the output of the |A resultis the output of applying the evaluation.

data quality evaluation

a  Ifno measure can be identified, a descriptive result may be provided.

Evaluation of metaquality may be performed after obtaining the output of the quality evaluation. The
workflow described above is also a possible workflow for evaluating metaquality, with the following
process steps: specify the metaquality element and the quality evaluation for which metaquality
is evaluated, then specify a measure and an evaluation method and determine the output of the
metaquality evaluation.

9.2 Data quality evaluation methods

9.2.1 C(lassification of data quality evaluation methods

A data quality evaluation procedure comprises one or more data quality evaluation methods. Data
quality evaluation methods can be divided into two main classes: direct and indirect. Direct evaluation
methods determine data quality through the comparison of the data with internal and/or external
reference information. Indirect evaluation methods infer or estimate data quality using information
on the data such as lineage. Direct evaluation methods should be used in preference to indirect
evaluations. The direct evaluation methods are further sub classified by the source of the information
needed to perform the evaluation, if internal or external. Figure 13 shows the classes used describing
the evaluation methods.

NOTE Lineage is described in ISO 19115-1:2014.
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DQ_EvaluationMethod «CodeList»
DQ_EvaluationMethodTypeCode

+ dateTime :DateTime [0..*]
+ evaluationMethodDescription :CharacterString [0..1] + directinternal
+ evaluationProcedure :CI_Citation [0..1] + directExternal
+ referenceDoc :CI_Citation [0..*] + indirect

+ evaluationMethodType :DQ_EvaluationMethodTypeCode [0..1]

DQ_DataEvaluation DQ_AggregationDerivation
DQ_Fulllnspection DQ_SampleBasedInspection DQ_IndirectEvaluation
+ samplingScheme :CharacterString + deductiveSource :CharacterString [1..*]
+ lotDescription :CharacterString
+ samplingRatio :CharacterString

Figure 13 — Data quality evaluation methods

9.2.2 Direct evaluation

A direct evaluation method is a method of evaluating the quality of a data set based on inspection of the
items within the data set.

The direct evaluation methods can be classified as internal or external. Internal direct data quality
evaluation uses only data that resides in the data set being evaluated. External direct quality evaluation
requires reference data external to the data set being tested.

NOTE1 Reference data are data accepted as representing the universe of discourse.

For both external and internal evaluation methods, one of the following inspection methods
may be used:

— full inspection;
— sampling.
Full inspection tests every item in the population specified by the data quality scope.

NOTE 2  Full inspection is most appropriate for small populations or for tests that can be accomplished by
automated means.

Sampling means that tests are performed on subsets of the geographic data defined by the data
quality scope.

NOTE3  Examples of sampling methods are given in Annex F.

9.2.3 Indirect evaluation

An indirect evaluation method is a method of evaluating the quality of a data set based on external
knowledge or experience of the data product and can be subjective.
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This external knowledge may include, but is not limited to, one or more non-quantitative quality
information usage, lineage and purpose (see ISO 19115-1:2014) or other data quality reports on the data
set or data used to produce the data set. Data quality may be estimated, for example, from knowledge
about the source, tools and methods used for the capturing of the data and evaluated against procedures
and specifications worked out for this product. Indirectly evaluated data quality may also be based on
experience alone. If indirectly evaluated data quality has been reported, it should be accompanied by a
description on how it was determined.

In some cases it might be misleading or not even possible to report indirectly evaluated data quality as
quantitative results. In those cases the data quality may be described in textual form using a descriptive
result, see 7.4.4.4.

9.3 Aggregation and derivation

Additional results may be produced by aggregating or deriving existing results without carrying out a
new data quality evaluation.

Aggregation combines quality results from data quality evaluations based on different data quality
elements or different data quality scopes.

Additional results may also be derived from existing results, for example, when a conformance result
is obtained by comparing a quantitative result to a conformance level. This is useful e.g. if the result is
expressed differently than the conformance level.

NOTE1 Aggregation can be used to aggregate results of different data quality elements to describe the
conformance to a data product specification.

NOTE 2  Aggregation is further described in Annex |. How to report aggregation is described in 10.2.1
and Annex E.

NOTE3 How to reportderivation is described in 10.2.2 and Annex E.

EXAMPLE If the result is expressed with a significance level of 95 % and the conformance level is expressed
with a significance level of 99 %, the result could be recalculated to be of the same significance level as the
conformance level.

10 Data quality reporting

10.1 General

[A) Data quality shall be reported as metadata in compliance with Clause 7, Clause 10, Annex C and
1SO 19115-1:2014. 1

In order to provide more details than reported as metadata, a standalone quality report may
additionally be created. Its structure is free. However, the standalone quality report shall not replace
the metadata. The metadata should provide a reference to the standalone quality report when it exists

(see Figure 14).

NOTE1 See also B.4.3.2 for more information about how to report data quality and the complementary role
between metadata and standalone quality report.

NOTE 2  See E.4 for examples of how to report data quality.
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From ISO 19115-1:2013

MD_Metadata

0

+dataQualitylnfo 0..*

DQ_DataQuality

DQ_ StandaloneQualityReportinformation +standaloneQualityReport )
<>|t scope :MD_Scope

+ reportReference :Cl_Citation 0..1
+ abstract :CharacterString

+elementReport | 0..* +report | 1..*

DQ_Element

+ standaloneQualityReportDetails :CharacterString [0..1]
+derivedElement
0..*

Figure 14 — Reporting data quality

10.2 Particular cases

10.2.1 Reporting aggregation (aggregated results)

Where the result has been aggregated, a standalone quality report should be provided to complete the
information provided in the metadata. Within this standalone quality report, fully detailed information
on the original result [with measure(s) and evaluation procedure(s)], aggregated result and aggregation
method should be provided.

Within the metadata:

a) When several quality results for the same data quality element are aggregated into a single result
of this element, the result should be reported in metadata as a result for this data quality element.
See E.4.1.2 and E.4.1.3 for examples.

b) When several quality results for different data quality elements are aggregated into a single result,
this should be reported in metadata as a result for the usability element (DQ_UsabilityElement).
See E.4.1.4 for an example.

In both cases, in metadata, at least a reference to the original data quality results shall be provided
for an aggregated result, and information on the aggregation measure and aggregation method may
be provided.

10.2.2 Reporting derivation (derived results)

When derived results are only reported in metadata, a standalone quality report should also be
generated to provide the original data quality results from which the derived result has been
determined. The metadata should then provide the reference to the standalone quality report and the
original data quality result.

EXAMPLE Conformance result is often derived from a quantitative result. If only the conformance result is
provided in metadata, then the quantitative results should be provided in a standalone quality report.
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10.2.3 Reference to the original data quality result

When derived or aggregated result(s) are reported in metadata, the reference to the original data
quality result may be provided using two attributes:

— The attribute derivedElement references a quality element [and its result(s)] described in
the metadata;

— The attribute standaloneQualityReportDetails references the part of the standalone quality report
where the original result(s) are described.
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Annex A
(normative)

Abstract test suites

A.1 Test case identifier: Quality evaluation process
a) Test purpose: To validate the data quality evaluation process.

b) Test method: Check whether the quality evaluation process includes all of the steps specified in
9.1.3. This implies:

1) Identify the data product specification statements or the user requirements relevant to data
quality and use them to identify the applicable data quality elements and their appropriate
scope. Compare the applicable data quality elements with the data quality elements evaluated
to ensure that all applicable data quality elements have been identified and evaluated on the
appropriate scope.

2) Check that the data quality measure applied for each data quality evaluation is appropriate
regarding the data product specification statement or the user requirements.

3) Check that the data quality evaluation procedure applied for each data quality evaluation is
appropriate regarding the data product specification statement or the user requirements.

c) Reference: 9.1.

d) Testtype: Basic.

A.2 Test case identifier: Data quality metadata

a) Test purpose: To verify that the data quality metadata are modelled according to the UML models
and the data dictionary.

b) Test method: Check whether the metadata contains the appropriate data quality components and
follows the occurrences rules for each component.

c) Reference: Clause 7, Clause 10 and Annex C.

d) Testtype: Basic.

A.3 Test case identifier: Metadata conformity

a) [A)Test purpose: To verify that the data quality metadata is reported in conformance with
1SO 19115-1:2014. A

b) Testmethod: Check abstract test suites provided in ISO 19115-1:2014,A.2.1,A.2.2,A.2.3,A.2.4,A.2.5
c) Reference: SO 19115-1:2014,A.2.1,A.2.2,A.2.3,A.2.4,A.2.5

d) Testtype: Basic.
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A.4 Test case identifier: Standalone quality report

a) Test purpose: To verify that the standalone quality report includes sections on all appropriate
aspects of quality and that the description of all components of data quality follows the rules
defined in this International Standard.

b) Test method: Check whether the standalone quality report contains all the relevant components.

c) Reference: Clause 7 and Clause 10.

d) Testtype: Basic.

A.5 Test case identifier: Data quality measures
a) Test purpose: To verify that a data quality measure is structurally and semantically well-defined.

b) Test method: Check whether the data quality measures used are described as specified in Clause 8,
and modelled according to the UML model and the data dictionary.

c) Reference: Clause 8 and Annex C.

d) Testtype: Basic.
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Annex B
(informative)

Data quality concepts and their use

B.1 Framework of data quality concepts

A data set may be produced for a specific application or for a set of presupposed applications. The
quality of a data set can only be assessed by knowledge about its data quality elements and, for
some cases, indirectly by its non-quantitative quality information usage, lineage and purpose (see
ISO 19115-1:2014). The data quality elements evaluate the difference between the data set and the
universe of discourse (i.e. the perfect data set that corresponds to the data product specification).
The non-quantitative quality information provides general information from which quality-related
knowledge may be derived.

Data quality concepts provide an important framework for data producers, as well as, for data users. A
data producer is given the means for validating how well a data set reflects its universe of discourse as
defined in the data product specification. Data users can assess the quality of a data set to ascertain if it
is able to satisfy the requirements of the data user’s application (see Figure B.1).

It should be noted that quality results reported are valid against the data product specification or the
user requirements used. If these are changed, then quality evaluation should be repeated against the
changed specification or requirements. Care should be taken when comparing quality results where
the universe of discourse is different. Typical examples of this are related to model transformation in
Spatial Data Infrastructures or generalization. For example, if the geometry of a feature type is changed,
then positional accuracy results are changed as well.
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Figure B.1 — Framework of data quality concepts

B.2 The structure of data sets and components for quality description

A data set may belong to a data set series meaning that all of the series data sets are based on the
same data product specification. The quality of all member data sets belonging to a data set series may
be the same.

A data set can be viewed as containing a large but finite number of subsets of data. Subsets of data
which share a commonality such as belonging to the same feature type, feature attribute or feature
relationship or sharing a collection criteria or geographic or temporal extent do often have similar
quality. A subset of data can be as small as a feature instance, attribute value or occurrence of a feature
relationship and, theoretically, data quality concepts allow each feature instance, attribute value and
occurrence of a feature relationship of a data set to have its own quality. The quality of subsets of data
within a data set cannot be assumed to be the same as the quality of other parts of the data set to which
they belong. Data quality concepts allow for reporting the quality of a data set and, additionally, the
differing quality of subsets of data by identifying these groupings as the data specified by data quality
scopes. The quality information reported for multiple data quality scopes smaller than the whole data
set for which quality is reported, provide a more complete and detailed picture of quality than the
overall quality for the total data set.

NOTE For a data producer, a data product specification describes a universe of discourse and contains the
rules for constructing a data set. For a data user, user requirements describe a universe of discourse, which may
or may not match a data set’s universe of discourse. The quality of a data set is how well it represents a universe
of discourse. The quality of the same data set can therefore differ depending on which universe of discourse it is
evaluated against.

Documents

] Document Shari%Hub
© IS0 2013 - All rights reserved

Full document details: BS EN ISO 19157:2013+A1:2018


http://www.avadocuments.com/doc/bs-en-iso-19157-2013-a1-2018
http://www.avadocuments.com/doc/bs-en-iso-19157-2013-a1-2018

ISO 19157:2013+A1:2018

The quality of a data set is described by data quality elements and their descriptors. Some quality
related information may also be provided by the non-quantitative elements usage, lineage and purpose.
Metaquality provides quality information about quality evaluation.

Data quality elements allow for the evaluation of how well a data set meets the criteria set forth in
its data product specification or user requirements. Data quality elements can be evaluated in various
ways and at different stages of the lifecycle of a data set. Data quality concepts recognize that not all
data quality elements are applicable to all types of data sets. Some data quality elements are applicable
to larger data sets, while others are more suitable for subsets of data within a larger data set. Some data
quality elements are applicable for single instances of data as well as for larger numbers while some
only are applicable for multiple instances.

This International Standard identifies data quality elements primarily as a means of identifying and
reporting separate categories of quality information. It additionally recognizes that data quality
elements frequently are interrelated. For example, a coordinate error may generate at least two kinds
of errors, a positional error and a topological error; see Annex I. The meaning of the data quality
elements in terms of the product and manner in which the data quality elements are handled are the
responsibility of the quality evaluator.

B.3 When to use quality evaluation procedures

Quality evaluation procedures may be used in different phases of a product’s life cycle. The stages of a
product's lifecycle during which quality evaluation may be applied are as follows:

— Development of a data product specification or user requirements: When developing a data product
specification or defining user requirements, quality evaluation procedures may be used to facilitate
the establishment of conformance quality levels that should be met by the final product. A data
product specification or user requirements may include conformance quality levels for the data and
quality evaluation procedures to be applied during production and updating.

— Quality control during data set creation: At the production stage, the producer may apply quality
evaluation procedures, either explicitly established or not contained in the data productspecification,
as partofthe process of quality control. The description of the applied quality evaluation procedures,
when used for production quality control, may be reported as lineage metadata including, but
not necessarily limited to, the quality evaluation procedures applied, conformance quality levels
established and the results.

— Inspection for conformance to a data product specification: On completion of the production, a
quality evaluation process may be used to produce and report data quality results. These results
may be used to determine whether a data set conforms to its data product specification or not. If
the data set passes inspection (composed of a set of quality evaluation procedures), the data set
is considered to be ready for use. The results of the inspection operation should be reported in
accordance with Clause 10. See also the example in Annex E describing evaluation and reporting of
data quality. The outcome of the inspection will be either acceptance or rejection of the data set. If
the data set is rejected, then, after the data have been corrected, a new inspection will be required
before the product can be deemed to be in conformance with the data product specification.

— Evaluation of data set conformance to user requirements: Quality evaluation procedures may be
used to establish if a data set meets the conformance quality levels specified in user requirements.
Indirect as well as direct methods may be used in analyses of data set conformance to user
requirements.

— Quality control during data set update: Quality evaluation procedures are applied to data set update
operations, both to the items being used for update and to benchmark the quality of the data set
after an update has occurred.
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B.4 Reporting quality information

B.4.1 Why report data quality

The need to report data quality exists for a number of reasons including the following:

— to aid discovery and encourage use of the data set;

— to demonstrate the compliance to a data product specification or to user requirements;

— as part of supplier management initiatives;

— to permit downstream judgements about the quality of information derived from the data set;

— to permit rational (optimal) decision-making when it is known that all data contains imperfections.

B.4.2 When to report quality information

Data sets are continually being created, updated and merged with the result that the quality or
a component of the quality of a data set may change. The quality of a data set can be affected by
three conditions:

— when any quantity of data are deleted from, modified or added to a data set,

— when a data set’s data product specification is modified or new user specified data quality
requirements are identified,

— when the real world has changed.

The first condition, a modification to a data set, may occur frequently. Many data sets are not static.
There is an increase in the interchange of information, the use of data sets for multiple purposes and
an accompanying update and refinement of data sets to meet multiple purposes. If the reported quality
of a data set is likely to change with modifications of the data set, the quality of this data set should be
reassessed and updated as required when changes occur.

Complete knowledge of all applicable data quality elements should be available when a data set is
created. Only the data producer’s usage (assuming the data producer actually uses the data set) of a
data set can initially be reported. There is a reliance on data users to report uses of a data set that differ
from its intended purpose so that continual updates to this particular data quality overview element
can be made to reflect occurring, unforeseen uses.

The second condition, a modification to a data set’s data product specification, is most likely to occur
before initial data set construction and prior to the release of quality information. It is conceivable,
however, that as a data set is used, its data product specification is updated so that future modifications
to the data set will better meet the actual needs. As the data product specification changes, the quality
of the current data set also changes. The quality information for a data set should always reflect the
current data set given its current data product specification.

The third condition, a change of the real world, occurs continuously. Changes may be caused by natural
phenomena such as movements in the earth’s crust or erosion, but it is most often a result of human
activity. Changes are often very rapid and dramatic. For this reason, the date of data collection is
equally important as the date of quality evaluation when judging the quality of a data set. In some cases,
when known, even the rate of change is of interest. The update frequency of the data set may also be of
interest in some cases. However, this International Standard recognizes that it might not be possible to
create a new data quality report every time the real world changes.

B.4.3 How to report quality information

B.4.3.1 Hierarchy principle

This International Standard recognizes the principle of the hierarchical level: Documents
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Data quality specified at upper level (e.g. series) is applicable at lower level (e.g. data set), see Table B.1.
If the data quality differs between upper and lower level, then supplemental information should be
provided at lower level.

Table B.1 — Hierarchical levels

Upper level Series
T Data set
l Subset
Lower level Feature type Attribute type
Feature instance Attribute instance
NOTE Quality for an instance of feature, feature attribute or associations between features can be reported

as an attribute for that instance as defined in ISO 19109:2005.
B.4.3.2 Metadata and standalone quality report

B.4.3.2.1 General

Quality information may be reported as metadata and as a standalone quality report. These two
mechanisms complement each other by allowing the reporting of data quality evaluation with different
levels of detail:

— The metadata aims at providing short, synthetic and generally-structured information to enable
metadata interoperability and web services usage;

— The standalone quality report may be used to provide fully detailed information about the data
quality evaluation. The standalone quality report is to be provided attached to the data set or
product for direct human reading.

For example, in the case of aggregation of different quality results, the standalone quality report will
provide full information on the original results (with evaluation procedures and measures applied), the
aggregated result and the aggregation method whereas the metadata may describe only the aggregated
result with a reference to the original results described in the standalone quality report.

B.4.3.2.2 Reporting quality information as metadata

The class MD_Metadata, defined in ISO 19115-1:2014, aggregates zero, one or several data quality units
(instances of the class DQ_DataQuality, as specified in this International Standard), see Figure B.2.

From ISO 19115-1:2014

MD_Metadata

0

+dataQualitylInfo 0.*

DQ_DataQuality

+ scope :MD_Scope

Figure B.2 — Data quality information
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B.4.3.2.3 Reporting quality information within a standalone quality report

The standardization of terminology (e.g. the data quality elements) and structure of the underlying
data quality information will be of benefit to users familiar with the standard and facilitate better
understanding and comparison. Further, a statement of compliance to the standard within the report
may be of value to users.

A standalone quality report should contain a scope to easily identify the extent to which the report
covers the data set under evaluation.

Each report should contain sufficient information to meaningfully describe the relevant aspects of data
quality and their results. This may take the form of references to supporting documentation such as a
data product specification or measure catalogue.

The full structure of this standalone quality report has intentionally not been standardized so that each
particular organization is able to adapt it for its own needs, practices and evaluation procedures. It may
be some free text. However, the amount of quality information may be important. It is then important to
present it in a succinct, easily understood and easily retrievable way. It is for example possible to follow
the organization described in this International Standard. An example of a standalone quality reportis
provided in Annex E.

Documents

] Document Sharir})g‘,;Hub
© IS0 2013 - All rights reserved

Full document details: BS EN ISO 19157:2013+A1:2018


http://www.avadocuments.com/doc/bs-en-iso-19157-2013-a1-2018
http://www.avadocuments.com/doc/bs-en-iso-19157-2013-a1-2018

ISO 19157:2013+A1:2018

Annex C
(normative)

Data dictionary for data quality

C.1 Data dictionary overview

C.1.1 Introduction

This data dictionary describes the characteristics of the data quality model defined in Clauses 7, 8,9 and
10. The dictionary is specified in tables with columns and rows in a hierarchy to establish relationships
and an organization for the information.

The shaded table rows represent classes. The unshaded table rows represent class attributes and
associations. The classes and class attributes within the data dictionary tables are defined by six table
columns described in C.1.2 to C.1.7.

C.1.2 Name/role name

A label assigned to class or class attribute. Class names start with an upper case letter. Spaces do not
appear in a class name. Instead, multiple words are concatenated, with each new subword starting with
a capital letter (example: XnnnYmmm). Class names are unique within the entire data dictionary of this
International Standard. Class attribute names are unique within a class, not the entire data dictionary
of this International Standard. Class attribute names are made unique, within an application, by the
combination of the class name and class attribute names. Role names are used to identify abstract
model associations and are preceded by “Role name”: to distinguish them from other class attributes.
Names and role names may be in a language other than that used in this International Standard.

C.1.3 Definition

This is the class or class attribute description.

C.1.4 Obligation/Condition

C.1.4.1 General

This is a descriptor indicating whether a class or class attribute shall always be documented in the data
set or sometimes be documented [i.e. contains value(s)]. This descriptor may have the following values:
M (mandatory), C (conditional), or O (optional).

C.1.4.2 Mandatory (M):

The class or class attribute shall be documented.

C.1.4.3 Conditional (C):

Specifies an electronically manageable condition under which at least one class, class attribute or
association is mandatory. “Conditional” is used for one of the three following possibilities:

— Expressing a choice between two or more options. At least one option is mandatory and shall
be documented.

— Documenting a class, class attribute or association if another class has been documented.
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— Documenting a class attribute or association if a specific value for another class attribute has been
documented. To facilitate reading by humans, the specific value is used in plain text. However, the
code shall be used to verify the condition in an electronical user interface.

If the answer to the condition is positive, then the class, class attribute or association shall be mandatory.

C.1.4.4 Optional (0):

The class, class attribute or association may or may not need to be documented. Optional class or
optional class attribute have been defined to provide a guide to those looking to fully document their
data. (Use of this common set of defined elements will help promote interoperability among geographic
data users and producers world-wide.) If an optional class is not used, the class attributes contained
within that class (including mandatory attributes) will also not be used. Optional classes may have
mandatory class attributes; those class attributes only become mandatory if the optional class is used.

C.1.5 Maximum occurrence

Specifies the maximum number of instances the class, class attribute or association may have. Single
occurrences are shown by “1”; repeating occurrences are represented by “N”. Fixed number occurrences
other than one are allowed, and will be represented by the corresponding number (i.e. “2”, “3”...etc).

C.1.6 Data type

Specifies a set of distinct values for representing the class attributes; for example, integer, real, string,
DateTime, and Boolean. The data type column is also used to define classes, stereotypes, and class
associations.

NOTE Data types are defined in [A) 1SO 19103:2015 (1, 6.5.2.

C.1.7 Domain

For a class (shaded rows), the domain indicates the line numbers covered by class attributes and
associations for that class.

For a class attribute or association, the domain specifies the values allowed or the use of free text. “Free
text” indicates that no restrictions are placed on the content of the field. Integer-based codes shall be
used to represent values for domains containing codelists.

C.2 Data quality package data dictionary

C.2.1 Data quality

C.2.1.1 General
The global UML model for the whole data quality package is shown in Figure 2.
UML model shown in Figure 3 and Figure 15.

Table C.1 — Data quality

Name / role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
1 DQ_DataQual- [Quality informa- Use obligation |Use Aggregated | Lines 2-4
ity tion for the data from referenc- |maximum |Class (MD_
specified by a data |ing object occur- Metadata)
quality scope rence from
referencing
object
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Name / role |Definition Obligation / |[Maximum |Datatype |Domain
name condition occurence
2 Scope The specificdata |M 1 Class MD_Scope << Da-
to which the data taType >>(ISO 19115-1)
quality information
applies
3 Role name: M N Association |DQ_Element
report (Abstract class) (C.2.1.2)
4 Role name: 0 1 Association | DQ_StandaloneQualityRe-
standalone- portInformation (C.2.1.6)
QualityReport

C.2.1.2 Data quality element

UML model shown in Figure 4, Figure 5, Figure 10 and Figure 14.

Table C.2 — Data quality element

Name / role
name

Definition

Obligation /
condition

Maximum
occurence

Data type

Domain

DQ_Element

Aspect of quan-
titative quality
information

Use obligation
from referenc-
ing object

Use
maximum
occur-
rence from
referencing
object

Aggregat-
ed Class
(DQ_Da-
taQuality)
(Abstract
class)

Lines 6-10

standalone-
QualityRe-
portDetails

Clause in the
standaloneQual-
ityReport where
this data quality
element or any
related data quality
element (original
results in case

of derivation or
aggregation) is
described

1

Character
string

Free text

Role name:
measure

Reference to meas-
ure used

Association

DQ_MeasureReference

(C.2.1.3)

Role name:
evaluation-
Method

Evaluation infor-
mation

Association

DQ_EvaluationMethod
(C.2.1.4)

Role name:
result

Value (or set of val-
ues) obtained from
applying a data
quality measure

or the outcome of
evaluating the ob-
tained value (or set
of values) against a
specified accept-
able conformance
quality level

Association

DQ_Result
(Abstract class) (C.2.1.5)

10

Role name: de-
rivedElement

In case of aggrega-
tion or derivation,

indicates the origi-
nal element

0

Association

DQ_Element
(Abstract class) (C.2.1.2)
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Name / role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
11 |DQ_Complete- |Presence and Use obligation |Use Specified |Lines 6-10
ness absence of features, |from referenc- |maximum |Class (DQ_
their attributes and |ing object occur- Element)
their relationships rence from |(Abstract
referencing | class)
object
12 |DQ_Complete- |Excess data present|Use obligation |Use Specified |Lines 6-10
ness Commis- |in the dataset,as |from referenc- |maximum |Class (DQ_
sion described by the ing object occur- Complete-
scope rence from |ness)
referencing
object
13 |DQ_Complete- |Data absent from |Use obligation |Use Specified |Lines 6-10
nessOmission |the data set, as from referenc- |maximum |Class (DQ_
described by the ing object occur- Complete-
scope rence from |ness)
referencing
object
14 |DQ_Logical- Degree of adher- Use obligation |Use Specified |Lines 6-10
Consistency ence to logical rules |from referenc- |maximum |Class (DQ_
of data structure, |ing object occur- Element)
attribution and rence from |(Abstract
relationships (data referencing | class)
structure can be object
conceptual, logical
or physical)
15 |DQ_Conceptu- |Adherence to rules |Use obligation |Use Specified |Lines 6-10
alConsistency |of the conceptual |from referenc- |maximum |Class (DQ_
schema ing object occur- Logical
rence from |Consisten-
referencing | cy)
object
16 |DQ_Domain- |Adherence of Use obligation |Use Specified |Lines 6-10
Consistency |values to the value |from referenc- [maximum |Class (DQ_
domains ing object occur- Logical
rence from |Consisten-
referencing | cy)
object
17 |DQ_Format- |Degree to which Use obligation |Use Specified |Lines 6-10
Consistency |dataare storedin |from referenc- [maximum |Class (DQ_
accordance with ing object occur- Logical
the physical struc- rence from |Consisten-
ture of the data set, referencing | cy)
as described by the object
scope
18 |DQ_Topologi- |Correctness of the |Use obligation |Use Specified |Lines 6-10
calConsistency |explicitly encoded |from referenc- |maximum |Class (DQ_
topological charac- |ing object occur- Logical
teristics of the data rence from |Consisten-
set as described by referencing | cy)
the scope object
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Name / role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
19 |DQ_Positional- | Accuracy of the po- |Use obligation |Use Specified |Lines 6-10
Accuracy sition of features from referenc- |maximum |Class (DQ_
ing object occur- Element)
rence from |(Abstract
referencing | class)
object
20 |DQ_Absolute- |Closeness of re- Use obligation |Use Specified |Lines 6-10
External ported coordinate |from referenc- |maximum |Class (DQ_
PositionalAc- |values to values ing object occur- Positional
curacy accepted as or rence from |Accuracy)
being true referencing
object
21 |DQ_Rela- Closeness of the Use obligation |Use Specified |Lines 6-10
tivelnternal- |relative positions |from referenc- [maximum |Class (DQ_
PositionalAc- |of featuresinthe |ing object occur- Positional
curacy scope to their rence from |Accuracy)
respective relative referencing
positions accepted object
as or being true
22 |DQ_Gridded- |Closeness of grid- |Use obligation |Use Specified |Lines 6-10
DataPositional |ded data position |from referenc- |maximum |Class (DQ_
Accuracy values to values ing object occur- Positional
accepted as or rence from |Accuracy)
being true referencing
object
23 |DQ_Temporal- |Accuracy of the Use obligation |Use Specified |Lines 6-10
Quality temporal attrib- from referenc- [maximum |Class (DQ_
utes and temporal |ing object occur- Element)
relationships of rence from |(Abstract
features referencing | class)
object
24  |DQ_Accuracy- |Correctness of the |Use obligation |Use Specified |Lines 6-10
OfATime temporal refer- from referenc- |maximum |Class (DQ_
Measurement |ences of an item ing object occur- Temporal
(reporting of error rence from |Quality)
in time measure- referencing
ment) object
25 |DQ_Temporal- |Correctness of Use obligation |Use Specified |Lines 6-10
Consistency ordered events from referenc- |maximum |Class (DQ_
or sequences, if ing object occur- Temporal
reported rence from |Quality)
referencing
object
26 |DQ_Temporal- |Validity of data Use obligation |Use Specified |Lines 6-10
Validity specified by the from referenc- |maximum |Class (DQ_
scope with respect |ing object occur- Temporal
to time rence from |Quality)
referencing
object
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