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[;[e} 1. INTRODUCTION/OVERVIEW

heeene  According to the action DQWG 18/05, S-100 Product Specification subWG, comprised
of Chair, NL, SE, US and UNH, has implemented the Cross check of DQ chapters of 7
published S-100 PSs.

Product ID Name Version Status Domain Date updated

S-100 Universal Hydrographic Data Model 510 Publisl IHO Hydro 2023-10-31

S5-101 Electronic Navigational Chart 1T.1.0 Publis! IHO Hydro 2023-11-21
S-102 Bathymetric Surface 220 Pubdisl IHO Hydro 2023-07-05
5-104 Water Level Information for Surface Mavigation 1.1.0 Publis! IHO Hydro 2023-08-11
S-111 Surface Currents Product Specification 1.2.0 Pubdisl IHO Hydro 2023-08-11
5-121 Maritime Limits and Boundaries 1.0.0 Publis IHO Hydro 2021-10-29
S5-122 Marine Protected Areas 1.0.0 Pubdis IHO Hydro 2021-05-06
S5-123 Marine Radio Services 100 Pubdis| IHO Hvdro 2021-05-05

I S5-124 MNavigational VWarnings 1.0.0 Pubdis| IHO Hydro 2023-07-28 I

S-127 Marine Tramnic Management 1.0.0 Publis! IHO Hydro 20217-05-06
5-128 Catalogue of Mautical Products 1.0.0 Publisi IHO Hydro 2023-09-14

S5-129 Under Keel Clearance Management Product Specification 1.0.0 Publis! IHO Hyvdro 2020-08-21

5-130 Polygonal Demarcations of Global Sea Areas 1.0.0 Publis IHO Hydro 2023-07-20
S5-131 Marine Harbour Infrastructure 1.0.0 Publisl IHO Hydro 2023-08-17
5-201 Aids to Mavigation (AtoN) Information 1.1.0 Publis| 1ALA AtoMNs 2023-04-27
5-240 DGNSS Station Almanac 1.0.0 Publis IALA AtoMs 2021-09-17
5-401 Inland ENC Product Specification 1.0.0 Publis Inland ENC 2020-11-24

JUUbAMAGRNTanunt

S5-421 Route Plan 1.0.0 Publis IEC 2021-07-02

5-98 Data Product Interoperability in S-100 Mavigation Systems 1.0.0 Publis! IHO Hydro 2022-05-23

!



@ 1| 2. PRINCIPLES OF THE CROSS CHECK OF DQ CHAPTERS

International

The Cross check of DQ chapters follow principles as below:

a) The Cross check shall be carried out in accordance with S-97
Ed 1.1.0 - “IHO Guidelines for Creating S-100 Product
Specifications”.

b) b) Only the DQ chapters of S-100 PSs shall be checked and
the results presented in the form of a cross-check matrix.

c) c¢) DQ elements included in the other parts of each S-100 PS
shall be described in the form of Notes under the respective
cross-check matrix.

Organization



3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF
LY DQ CHAPTERS

o 3.1 ldentify the Required DQ Measures

10 recommendations for the development of S-100 based Product Specifications.

Organization

10 Recommendations

1.Completeness

2.Conceptual consistency

3. Domain consistency

4. Format consistency

5. Topological consistency

6. Positional Accuracy

7. Thematic Accuracy

8. Temporal Quality

9. Aggregation
10. Introduction to DQ Paragraph
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3.1 Identify the Required DQ Measures

The recommended data quality measures of each S-100 PS were identified by the subWG according to

S-97 part C Table C-7-1 — Recommended data quality measures.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

Data Quality Measure

D) measure / description

Applicable to spatial 124 | 130 | 131 | 201 | 240 | 401 | 421
representation types
Complsteness / Commission numberOfExcessItems / This data guality measure indicates the number of items in the dataset, that should not have been All S-100 based PS v i v v v i v
present in the dataset.
Complsteness / Commission numberOfDuplicateFeatureInstances 7 This data quality measure indicates the total number of exact duplications of feature Al S-100 based PS v v v v v v v
instances within the data
Completeness / Omission numberOfMlissingTtems © This data quality measure is an indicator that shows that a specific item is missing in the data_ Aldl S-100 based PS v v v v v v v
Logical Consistency / pumberOfinvalidSurfaceOverlaps / This data gquality measure is a count of the total number of erronecus overlaps within the PS with geometric surfaces. v v v v v v v
Conceptual Consistency data Which surfaces may overlap and which must not is application dependent. ™Wot all overlapping surfaces are necessarily
errorecus.
Logical Consistency / Dromain numberOfonconformantTtems ¢ This data quality measuare is a count of all items in the dataset that are not in conformance Adl 5-100 based PS v v v v v v v
Consistency writh their value domain.
Logical Consistency / Format physicalStructureConflictsINuwmber / This data quality measure is a count of all items in the dataset that are stored in conflict All 5-100 based PS v Vi v v v Vi v
Consistency with the physical structure of the dataset.
Logical Consistency / rateOfF anlty PomntCurveConnections / This data guality measure indicates the number of faulty link-node connections in FPS with curves. v v v v v v v
Topological Consistency relation to the number of supposed link-node conmnections. This data guality measure gives the erronecus point-curve
connections in relation to the total number of point-curve connections.
Logical Consistency numberOfMdissineConnecticnsTUndershoots © This data quality measure iz a count of items in the dataset within the parameter FPS with curves v v v v v v v
Topological Consistenicy tolerance that are mismatched due to undershoots.
Logical Consistency numberOfMlissineConnecticonsOwershoots / This data quality measure is a count of items in the dataset within the parameter FPS with curves. v v v v v v v
Topological Consistenicy tolerance that are mismatched due to overshoots.
Logical Consistency numberOfinvalidSlivers  This data guality measure is a count of all items in the dataset that are inwvalid sliver surfaces. A FPS with geometric surfaces. v v v v v v v
Topological Consistency sliver iz an unintended area that occurs when adjacent surfaces are not digitized properly. The borders of the adjacent surfaces
may uvnintentionally gap or overlap to cause a topological error.
Logical Consistency numberOfTnvalidSelfintersects / This data quality measure is a count of all item s in the dataset that illegally intersect with PS with curves / geocmetric v v v v v v v
Topological Consistency themselves_ surfaces.
Logical Consistency numberOfInvalidSelfOverlap © This data quality measure is a count of all items in the dataset that illegally self-overlap FPS with curves / geometric v v v v v v v
Topological Consistenicy surfaces.
FPositional Accuracy / Absclute | Foot Mean Square Error / Standard deviation, where the true wvalue is not estimated from the observations but known a priori. FPS with objects that have v v v v v v v
w e
Positional Accoracy / Wertical linearblapAccuracy2Sigma ﬁa]f length of the interval defined by an upper and lower limit in which the true value lies with PS with objects that have a vertical v 151 N v v Vi N
Fosition Accuracy probability D5%6. coordinative values associated.
Positional Accuracy / lineardapAccuracy2Sigma / Half length of the interval defined by an upper and lower limit in which the true value lies with PS with objects that have a v v v v v v v
Horizontal Position Accuracy probability @5%46. horizontal coordinative wvalues
FPositional Accuracy / Gridded Foot mean square error of planimetry: / Fadius of a circle around the given point, in which the true value lies with probability FPS with objects that have a gridded N N W M N N M
Data Position Accuracy P coordinative values associated.
Temporal Quality / Temporal Clorrectness of ordered events or sequences, if reported. P32 with objects that have a time v o Y v v ' M
Consistency value associated.
B e oy - = = - Y e o T T P v T T v
Classification Correctness number of features that are supposed to be there. [Adapted from IS0 191
This is a FATE which is a ratic, and is expressed as a EEAT number representing the rational fraction corresponding to the
numerator and denominator of the ratio.
For example, if there are 1 items that are classified incorrectly and there are 100 of the items in the dataset then the ratio is
1/100 and the reported rate = 0.01.
Aggregation Measures / DrataProductSpecificationPassed / This data guality measure is a boolean indicating that all requirements in the referred data FS that a require a complete pass of | 10 v v v v v
Aggregation Measures Product Specification are fulfilled_ all elements of a dataset/dataset
series/spatial object types
Asgregation Measures / DrataProductSpecificationFailRate / This data gquality measure is a number indicating the number of data Product FPS that a require a complete pass of | 1 v v v v v

Asgregation Measures

Specification requirements that are not fulfilled by the current product/dataset in relation to the total number of data Product
Specification requirements.

all elements of a dataset/dataset
zeries/spatial object twpes
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3.2 Carry Out the Cross Check
3.2.15-124

3.2.1.1 DQ chapters of S-124
The DQ chapter of S-124 is as follow:

7 Data Quality

7.1 Introduction

Datasets conforming to S-124 should always be created with the best available source
information. Due to the urgency of the information, datasets may be based on incomplete or
unconfirmed information and mariners will need to take this into account when deciding what
reliance to place on the information contained therein. It is often not possible to determine
quantifiable values to measures of data quality. Generally the quality of information can be
made evident from the navigational warning amplifying text by the use of qualitative words
such as ‘approximate’, ‘reported', ‘in the vicinity of and ‘about’.

Example: Dredging operations will be taking place in the vicinity of Goldwood Sawmill
(49°12.47'N /123°04.83'W), in the Mitchell Slough starting on Saturday, February 2 to
Monday, February 5.

3.2.1.2 Result of cross check

9. Aggregation

10. Introduction to DQ Paragraph

Data Quality Measure S-124

1.Completeness N
2.Conceptual consistency N

| 3. Domain consistency N
4. Format consistency N
5. Topological consistency N

| 6. Positional Accuracy N
7. Thematic Accuracy N
8. Temporal Quality N
N

Y=YES, N=NO

NOTES:

a) Regarding Measure 10 (“Introduction to DQ Paragraph”),
S-124 does include an introduction, however, this is not in

accordance with S-97.

3.2.1.3 DQ elements included in the other parts of S-124

No DQ element is included in the other parts of S-124.
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International 3.2.2 S'130

" 3.2.2.1 DQ chapters of S-130
The DQ chapter of S-130 is as follow:

9 Data quality
9.1 Introduction to data quality

Data quality allows users and user systems to assess fitness for use of the provided data.
Data quality measures and the associated evaluation are reported as metadata of a data
product. This metadata improves interoperability with other data products and provides usage
by user groups that the data product was not originally intended for. The secondary users can
make assessments of the data product usefulness in their application based on the reported
data quality measures.

For S-130 the following Data Quality Elements have been included:
e Conformance to this Product Specification;

Intended purpose of the data product;

Completeness of the data product in terms of coverage;

Logical Consistency;

Positional Uncertainty and Accuracy;
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Thematic Accuracy;
Temporal Quality;
Aggregation measures;
Validation checks or conformance checks including:
o General tests for dataset integrity;
- cific data model.

Completeness

Commission is applicable for S-130.

S-130 products must be tested with Commission checks prior to release by the data producer.
The data producer must review the check results and address any issues to ensure sufficient
quality of the data products. It is allowable to publish the data with a quality statement which
indicates non-conformance.

In terms of Commission, S-130 products shall at least populate numberOfExcessitems that
indicates the number of items that should not have been present in the dataset, and
numberOfDuplicateFeaturelnstances that indicates the total number of exact duplications of
feature instances within the data.

9.2.2 Omission

Omission is applicable for S-130.

S-130 products must be tested with Omission checks prior to release by the data producer.
The data producer must review the check results and address any Issues to ensure sufficient

quality of the data products. It is allowable to publish the data with a quality statement which
indicates non-conformance.

In terms of Omission, S-130 products shall at least populate numberOfMissingltems that is
the total number of missing items.

9.3 Logical Consistency
|9.3.1 Conceptual Consistency |

Conceptual Consistency is applicable for S-130 and follows the guidelines from S-100 Part 1.

$-130 products must be tested with Conceptual Consistency checks prior to release by the
data producer. The data producer must review the check resuits and address any issues to
ensure sufficient quality of the data products. Data should only be published if it passes the
test.

In terms of Conceptual Consistency, S-130 products shall at least populate
numberOfinvalidSurfaceOverlaps that is the total number of erroneous overlaps within the

9.3.2 Domain Consistency

Domain (-:onslslency Is applicable for S-130 and follows the guidelines from S-100 Part 5.

S-130 products must be tested with Domain Consistency checks prior to release by the data
producer. The data producer must review the check results and address any issues to ensure
sufficient quality of the data products. It is allowable to publish the data with a quality statement
which indicates non-conformance.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

In terms of Domain Consistency, S-130 products shall at least populate
numberOfNonconformantitems that is a count of all items In the dataset that are not in

9.3.3 Format Consistency

ormat Consistency is applicable for S-130 and follows the guidelines from S-100 Part 10b.
S-130 products must be tested with Format Consistency checks prior to release by the data
producer. The data producer must review the check results and address any issues to ensure
sufficient quality of the data products. Data should only be published if it passes the test.

In terms of Format Consistency, S-130 products shall at least populate
physicalStructureConflicts that is a count of all items in the dataset that are stored in conflict

aset.
9.3.4 Topological Consistency

Topological Consistency is applicable for S-130 and follows the guidelines from S-100 Part 7.
S-130 products must be tested with Topological Consistency checks prior to release by the
data producer. The data producer must review the check results and address any issues to
ensure sufficient quality of the data products, Data should only be published if it passes the
test.

In terms of Topological Consistency, S-130 products shall at least populate
rateOfFaultyPointCurveConnections that is the number of faulty link-node connections in
relation to the number of supposed link-node connections,
numberOfMissingConnectionsUndershoots that is a count of items in the dataset within the
parameter tolerance that are mismatched due to undershoots,
numberOfMissingConnectionsOvershoots that is a count of items in the dataset within the
parameter tolerance that are mismatched due to overshoots, numberOfinvalidSlivers that is a
count of all items in the dataset that are invalid sliver surfaces, numberOfinvalidSelfintersects
that is a count of all items In the dataset that illegally intersect with themselves, and
numberOfinvalidSelfOveriap that is all items in the dataset that illegally self-overlap.

9.4 Positional Uncertainty and Accuracy

;:.I Uomcd FOS“‘OI\ Accuracy

Vertical Position Accuracy is not applicable for S-130.
9.4.2 Horizontal Position Accuracy

Horizontal Position Accuracy is applicable for S-130 and follows the guidelines from S-100
Part 4c.

S-130 products must be tested with Horizontal Position Accuracy checks prior to release by
the data producer. The data producer must review the check results and address any issues
to ensure sufficient quality of the data products. It is allowable to publish the data with a quality
statement which indicates non-conformance.

In terms of Horizontal Position Accuracy, S-130 products shall at least populate circularError95
that indicates the radius describing a circle in which the true point location lies with the
probability of 95%.

9.4.3 Gridded Data Positional Accuracy
Gridded Data Position Accuracy is not applicable for S-130.
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9.5 | Thematic Accuracy

9.5. ematic Classification Correctness
Thematic Classification Correctness is applicable for S-130 and follows the guidelines from S-
100 Part 4c.

5-130 products must be tested with Thematic Classification Comrectness checks prior to
release by the data producer. The data producer must review the check results and address
any issues to ensure sufficient quality of the data products. Data should only be published if it
passes the test.

In terms of Thematic Classification Correctness, S-130 products shall at least populate
miscalculationRate that is the number of incorrectly classified features in relation to the
number of features that are supposed to be there.

9.5.2 Non-Quantitative Attribute Accuracy
Non-Quantitative Attribute Accuracy is applicable for 5-130 and follows the guidelines from S5-
100 Part 4c.

5-130 products must be tested with Non-Quantitative Aftribute Accuracy checks prior to
release by the data producer. The data producer must review the check results and address
any issues to ensure sufficient quality of the data products. It is allowable to publish the data
with a quality statement which indicates non-conformance.

The accuracy of non-quantitative attributes can be cormrect or incorrect. 5-130 products shall
at least populate numberOfincorrectAttributeValues that is a count of all attribute values where
the value is incorrect.

9.5.3 Quantitative Attribute Accuracy
Quantitative Attribute Accuracy is applicable for 5-130 and follows the guidelines from S-100
Part 4c.

5-130 products must be tested with Quantitative Attribute Accuracy checks prior to release by
the data producer. The data producer must review the check results and address any issues
to ensure sufficient quality of the data products. It is allowable to publish the data with a quality
statement which indicates non-conformance.

The accuracy of quantitative attributes can be measured in terms of uncertainty intervals. S-
130 products shall at least populate attributeValueUncertainty3Sigma that is half the length of
the interval defined by an upper and lower limit in which the true value for the quantitative
attribute lies with a probability of 95%.

9.6 Temporal Quality

9.6.1 Temporal Consistency

Temporal Consistency is not applicable for S-130.
9.6.2 Temporal Validity

Tempaoral Validity is not applicable for S-130.
9.6.3 Temporal Accuracy

Tempaoral Accuracy is not applicable for S-130.
9.7 Aggregation

Aggregation is not applicable for S-130.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

9.8 Quality measure elements

The data quality measures recommended in S-97 (Part C) and their applicability in S-130 are
indicated in Table 9.1 below. NA indicates the measure is not applicable. The application
schema above has indicated how the data quality elements will be related to the data items,
and the encoding description below will indicate how the quality elements will be encoded.

No. | Data Definition DQ measure / Evaluation | Scope in
quality description scope $-130
element
and sub
element

1 Complete | Excess data numberOfExcessitems / dataset/ All
ness / presentin a This data quality measure | dataset features
Commissi | dataset, as indicates the number of series and info
on described by items In the dataset, that types

the scope. should not have been
present in the dataset.

2 Complete | Excess data numberOfDuplicateFeatur | dataseV/ All
ness / presentin a elnstances / This data dataset features
Commissi | dataset, as quality measure indicates | series and info
on described by the total number of exact types

the scope. duplications of feature
instances within the data.

3 Complete | Data absent numberOfMissingitems / dataset/ All
ness/ from the This data quality measure | dataset features
Omission | dataset, as Is an indicator that shows | series/ and info

described by that a specific item is spatial types
the scope. missing in the data. object type

4 Logical Adherence to | numberOfinvalidSurfaceO | spatial Features
Consisten | the rules of a verlaps / This data quality | object/ with
cy/ conceptual measure is a count of the | spatial surface
Conceptu | schema. total number of erroneous | object type | geometry,;
al overlaps within the data. spatial
Consisten Which surfaces may objects of
cy overlap and which must type

not is application surface
dependent. Not all

overlapping surfaces are

necessarily erroneous.

5 Logical Adherence of | numberOfNonconformantit | spatial All
Consisten | the values to ems / This data quality object / features
cy/ the value measure is a count of all spatial and info
Domalin domains. items In the dataset that object type | types
Consisten are not in conformance
cy with their value domain.
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Data Quality Measure

$-130

1.Completeness

2.Conceptual consistency

3. Domain consistency

4. Format consistency

5. Topological consistency

6. Positional Accuracy

7. Thematic Accuracy

8. Temporal Quality

N/A

9. Aggregation
10. Introduction to DQ Paragraph

N/A

Y=YES, N=NO, N/A=not applcable

NOTES:

3.2.2.3 DQ elements included in the other parts of S-130
No DQ element is included in the other parts of S-130.
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3.2.3 5-131

3.2.3.1 DQ chapters of S-131
The DQ chapter of S-131 is in the pictures.

3.2.3.2 Result of cross check

| Data Quality Measure 5-131

1.Completeness Y

2.Conceptual consistency

3. Domain consistency

4. Format consistency

5. Topological consistency

6. Positional Accuracy

7. Thematic Accuracy

8. Temporal Quality

| 9. Aggregation

10. Introduction to DQ Paragraph
Y=YES, N=NO

NOTES: a) Regarding Measure 10 (“Introduction to DQ
Paragraph”), S-131 follows the template provided by S-
97 but makes the, unnecessary, distinction of positional
accuracy to depth and positional (horizontal). b) Lacks a
detailed text description of each quality element.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

8.1 | Introduction

Data quality allows users and user systems to assess fitness for use of the provided data. Data quality
measures and the associated evaluation are reported as metadata of a data product. This metadata
improves interoperability with other data products and provides scope for usage by user groups that
the data product was not originally intended for. The secondary users can make assessments of the
data product usefulness in their application based on the reported data quality measures.
For S-131 the following data quality elements have been included:

- Conformance to this Product Specification;

- Intended purpose of the data product;

- Completeness of the data product in terms of coverage;

- Logical consistency;

- Depth uncertainty and accuracy;

- Positional uncertainty and accuracy;

- Thematic accuracy;

- Temporal quality;

- Aggregation measures;

- Validation checks or conformance checks including:
o General tests for dataset integrity; and
o Specific tests for compliance against the S-131 data model.

8.2 Quality measure elements

The data quality measures recommended in S-97 (Part C) and their applicability in S-131 are indicated
in Table 8.1 below. NA indicates the measure is not applicable. This table reproduces the first 4
columns of the data quality checklist recommended elements and replaces the final column with
descriptions of the scope of the element in the context of S-131 datasets.
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Table 8.1 - Quality measure elements

No. | Data quality element | Definition Da ! P E Scope in S-131
p— scope
1 Completeness / Excess data numberOfE xcessitems / This data datasetdatas | All features and
Comemission presentin a quality measure indicates the number | et serles info types
dataset, as of lems in the dataset, that should not
described by the have been present in the dataset
scope.
2 Completeness / Excess data numberOfDuplicateFeatureinstances / | dataset/datas | All features and
Commission present in a This data quality measure indicates &l series info types.
dataset, as the total number of exact duplications
described by the of feature instances within the data.
scope.
3 Completeness / Data absent from numberOfMissingitems / This data dataset/datas | All features and
Omission the dataset, as quality measure is an indicator that el info types.
described by the shows that a specific item is missing in | series/spatial
scope the data object type
E Logical Consistency /jj | Adherence to the numberOfinvalidSurfaceOvertaps / spatial object | Features with
Conceptual rules of a This data quality measure is a count of | / spatial surface
Consk [ the total number of erroneous object type Qeometry;
schema overlaps within the data. Which spatial objects
surfaces may overlap and which must of type surface
not is application dependent. Not all
are
ermoneous
5 Logical Consistency /jj | Adherence of the numberOfNonconformantitems / This | spatial object | All features and
Domain Consistency values to the value | data quality measure is a count of all 1 spatial info types.
domains. items in the dataset that are not in object type
conformance with their value domain
6 Logical Consistency /] | Degree 1o which S flictsNumber / All features and
Format Consistency data is stored in This data quality measure is a count of | et series info types.
accordance with all items in the dataset that are stored
the physical in conflict with the physical structure of
structure of the the dataset
data set, as
described by the
scope
7 Logical Consistency /§ | Correctness of the | rateOfF aultyPointCurveConnections | | spatial object | Features with
Topological explicitly encoded This data quality measure indicates / spatial curve geometry
Cc logical the number of faulty ink-node object type spatial objects
characteristics of connections in relation to the number of curve types.
the dataset, as of supposed link-node connections
described by the This data quality measure gives the
scope. emoneous point-curve connections in
relation to the total number of point-
curve connections
8 Logical Consistency /[ | Correctness of the | numberOfMissingConnectionsUnders | spatial object | Features with
Topological explicitly encoded hoots / This data quality measure is a | / spatial curve geometry;
Consk logical count of items in the dataset within the | object type spatial objects
c istics of that are of curve types.
the dataset, as mismatched due to undershoots
described by the
scope
9 Logical Consistency /J§ | Correctness of the | numberOfMissingConnectionsOversh | spatial object | Features with
Topological explicitly encoded oots / This data quality measure is a / spatial curve geometry.
C y pological count of items in the dataset within the | object type spatial objects
i of ! that are of curve types.
the dataset, as mismatched due to overshoots
descrived by the
scope.

No. | Data quality element J§ Definition DQ measure / description Evaluation | Scope in S-131
and sub element scope
10 | Logical Consistency / J| Comectness of the | numberOfinvalidSkvers / This data dataset / Features with
Topological explicitly encoded | quality measure is a count of all items | dataset surface
Const Y logical in the dataset that are invalid sliver series qeometry,
characteristics of surfaces. A sliver is an unintended spatial objects
the dataset, as area that occurs when adjacent of type surface
described by the surfaces are not digitized properly
scope The borders of the adjacent surfaces
may unintentionally gap or overlap to
cause a topological efror
11 | Logical Consistency / [ Correctness of the | numberOfinvalidSeifintersects / This | spafial object | Features with
Topological explicitly encoded data quality measure is a count of all | / spatial surface
Consé y pological items in the dataset that illegally object type geometry,
characteristics of intersect with themselves spatial objects
the dataset, as of type surface
described by the or curve
scope
12 | Logical Consi ! §C of the berOfinvalidSelfOverlap / This spatial object | Features with
Topological explicitly encoded | data quality measure is a countof all | / spatial surface
Consé y pological items in the dataset that lllegally self- | object type geometry;
characteristics of overlap. spatial objects
the dataset, as of type surface
described by the or curve
sCope
13 | Positional Accuracy / [ Closeness of Root Mean Square Emor / Standard spatial object | Objects that
Absolute or External ported deviation, where the true value is not |/ spatial have
Accuracy coordinative values | estimated from the observations but object type coordinative
to values accepted | known a priori values
as or being true associated
14 | Positional Accuracy / [ Closeness of linearMapAccuracy2Sigma / Half spatial object | N/A S-131 does
Vertical Position reported length of the interval defined by an | spatial not use 3-D
Accuracy coordinative values | upper and lower limit in which the true | object type coordinates.
to values accepted | value lies with probability 95%
as of being true
15 | Positional Accuracy /|| Closeness of linearMapAccuracy2Sigma / Half spatial object | Objects that
Horizontal Position reported length of the interval defined by an | spatial have a
Accuracy coordinative values | upper and lower limit in which the true | object type horlzontal
to values accepled | value lies with probability 95% coordinate
as or being true. values
assoclated
16 | Positional Ac / g Ch of Root mean square eror of planimetry | spatial object | NA S-131 does
Gridded Data Position [ reported / Radius of a circle around the given | / spatial not have
Accuracy coordinative values | point, in which the true value lies with | object type features with
to values accepted | probability P gridded
as or being true geometry
17 | Temporal Quality / Consistency with Correctness of ordered events or dataset/datas | Features with
Temporal Consistency || time sequences, if reported et time intervals,
series/spatial | fixed/periodic
object type date ranges,
schedules
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No. | Data quality element pa ! Scope in S131
and sub eloment scope

18 | Thematic Accuracy / fomparison of the | miscalculationRate / This data quality | dataset/datas | Al features and

ThematicClassification | llasses assigned to | measure indicates the number of et info types.
Correctness patures or their incorrectly classified features in series/spatial

fttributes to a refation to the number of features that | object type

niverse of are supposed to be there. [Adapted

iscourse. from ISO 19157

This is a RATE which is a ratio, and is
expressed as a REAL number
representing the rational fraction
corresponding to the numerator and
denominator of the ratio.

For example, if there is 1 item that are
classified incorrectly and there are 100
of the items in the dataset then the
ratio is 1/100 and the reported rate =

0.0
19 Aggregation Measures | lh a data product DataProductSpecificationPassed / dataset/datas | Dataset as a
! pecification, This data quality measure is a boolean | et whole
AggregationMeasures | Jeveral indicating that all requirements in the | series/spatial
pquirements are referred data product specification are | object type
et up for a product | fulfiled
b conform to the
pecification
20 Aqgregation Measures | lh a data product DataP ificationF ailRate / Dataset as a
! oecification, This data quality measure is a number | et whole
AggregationMeasures | Beveral indicating the number of data product | series/spatial

pauirements are specification requirements that are not | object type
jet up for a product | fulfilled by the current productidataset
p conform to the in relation to the total number of data
Jpecification product speciication requirements.

8.3 Test methods for data compliance and usability

Test methods for evaluating data compliance consist of executing the relevant tests from the
Validation Checks (Annex D) for each quality element in Table 8.1 and counting the number of
instances in the dataset which fail the checks for that quality element

Note that in some cases “executing the relevant test” may involve comparing the encoded S-131
dataset to the source material by visual means (e.g., for measures 17 and 18). For tests requiring
visual comparison of encoded data to source matenal, sampling methods may be used if the volume of
data preciudes checking all the relevant data objects

Accuracy computations for Positional Accuracy / Absolute or Extemal Accuracy should use the
following recommendations:

Maximum RMSE (horizontal) = E / 10000
Where
E = Denominator of intended scale of mapping

In addition to the above, dataset usability must be assessed against

* Intended user requirements in regard to coverage, scale and specific content requirements as
defined by the Producing Agency and key stakeholders;

« Conformance to established maintenance processes (see Clause 10), and

+  Overall compliance with the 5-131 Product Specification, including context-specific evaluation
of individual encoding instances for requirement of conformance o checks classified as “Emor”
and “Warning® in Annex D — Validation Checks

For dataset integrity requirements, see clause 13.8
8.4 Data quality testing and reporting

5-131 products must be tested with the 5-131 specific checks prior to release by the data producer.
The data producer must review the check results and address any issues to ensure sufficient quality of
the data products. The checks are a mix of data format validation checks, conformance to standard
checks and logical consistency checks. The checks are listed in Annex D

Production and cerfification processes for S-131 dala may include a standalone quality report which
provides full information on the onginal results (with evaluation proceduras and measures applied).
This report may be included in the exchange set as a support file (discovery metadata for data quality
reports should indicate the datasets to which they apply and resource purpose “other”
{(ISOMetadataFile if the report is in ISO format)

Alternatively, a quality report distributed with the exchange set may descnbe only the aggregated
results along with a reference 1o a location where the full results may be obtained

Data Quality Measure Aggregation results should be computed to indicate if the dalaset'dataset senes
have passed the Product Specifications. The elements which must be included are described in Table
B.2 below.

Table 8.2 - Elements of data quality aggregated report (extract from S-97 Part C checklist)

Data quality element | Definition D measure | description Evaluation Applicable to
and sub element sCope spatial
represantation
types
Aggregation In a data product DataProductSpecificaionPassed | This | dataset Al features and
Measures | specification, several data quality measura is a boolean nformation
AggregationMeasures | requirements are setup | indicating that all requiremants in the types of the
for a product to conform | referred data product specification are datasat
to the specification fulfilad
Aqgregation In a data product DataProductSpecificaionFailRate ! This | dataset Al features and
Maasuras | spacification, several data quality measura is a number information
AggregationMeasures | requirements are setup | indicating the number of data product typas of the
for a product to conform | specification requirements thal ane nol dataset
1o the specification fulfibed by the curmend productidatasel in
relation o the tolal number of data
product specification requirements
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3.2.4 S-201
3.2.4.1 DQ chapters of S-201

The DQ chapter of S-201 is in the right picture.

3.2.4.2 Result of cross check

Data Quality Measure 5-201

1.Completeness N

2.Conceptual consistency N

| 3. Domain consistency N

4. Format consistency N
5. Topological consistency

| 6. Positional Accuracy Y

7. Thematic Accuracy N

8. Temporal Quality N

N

9. Aggregation

10. Introduction to DQ Paragraph

Y=YES, N=NO

NOTES: Regarding Measure 10 (“Introduction to DQ
Paragraph”), S-201 does include an introduction, however,

this is not in accordance with S-97.

3.2.4.3 DQ elements included in the other parts of S-201
No DQ element is included in the other parts of S-201.

[DEIE
parts:
« Data Compliance and integrity
+ Positional accuracy
s lineage

ed to be meta information and for S-201 it is divided into three

6.2 Data Compliance and Integrity

S-201 datasets must be validated using the conformance checks that are listed in S-58.
The data quality elements listed in S-100 Part 4C that are applicable to S-201 are
indicated in the table of conformance checks listed in S-58.

Datasets must not be published unless they pass all the compliance checks designated
as “Critical”.

The detailed results of applying compliance checks listed in S-58 are not required to be
reported as part of the exchange set. They may be conveyed as support files or by
separate arrangement.

6.3 JPositional accuracy

S-201 positional accuracy data quality indicators do not use the model of data guality
elements defined in S-100 Part 4c.

However, positional accuracy must be evaluated and must be indicated in dataset
metadata or spatial attribute metadata as provided in the application schema (Figure
12). This specification does not prescribe a specific required level of pasitional accuracy.

6.4 Lineage

Lineage and process step information elements are not required to be present in S-201
datasets distributed to end user. They may be included as extra metadata in exchange
sets distributed to vendors and distributors.

Required source information about S-201 datasets is limited to the source and
distribution information contained in discovery metadata described in S-100 Part 4a and
Section 12 of this product specification.
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Hydrographic 6.1 Introduction

Organization h f Data quality allows users and user systems to assess fitness for use of the provided
3 . 2 ° 5 . 1 D Q C a pte rS 0 5'240 data. Data quality measures and the associated evaluation are reported as metadata of
a data product. This metadata improves interoperability with other data products and

The DQ chapter of S-240 is in the pictures. provides usage by user groups that the data product was not originally intended for. The

secondary users can make assessments of the data product usefulness in their

3 o 2 . 5 . 2 Res u It of Cross C h ec k application based on the reported data quality measures.

For 5-240 the following data quality elements have been included:
» Conformance to this Product Specification;

Data Quality Measure S-240 » Intended purpose of the data product;
1.Completeness Y » Completeness of the data product in terms of coverage;
3 e - . _ » Logical Consistency;
2.Conceptual consistency ! « Positional Uncertainty and Accuracy;

3. Domain consistency Y + Thematic Accuraw:
) - - « Temporal Quality;
4. Format consistency ¥ « Aggregation measures;
5T fnal conei , - » Elements specifically required for the data product;
5. Topological consistency ! » Validation checks or conformance checks including:

6. Positional Accuracy T o General tests for dataset integrity;
o Specific tests for a specific data model;

7. Thematic Accuracy Y
8. Temporal Quality Y 6.2 Quality measure elements
g Agreaation ¥ The recommended data quality measures and their applicability in S-240 are indicated

- ABEICE in the table below. NA indicated the measure is not applicable. This table reproduces
10. Introduction to DQ Paragraph Y the first 4 columns of the data quality checklist recommended elements and replaces

: the final column with descriptions of the scope of the element in the context of 5-240
Y=YES, N=NO datasets.
sCope 240

‘mmmmwm Evaluation ‘Sooulns-
element

Definition ‘Dﬂmumd.mlpdon

a) Lacks a detailed text description of each quality element.

3.2.5.3 DQ elements included in the other parts of S-240
No DQ element is included in the other parts of S-240.



International
Hydrographic
Organization

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

DQ CHAPTERS

| -

Data quality element and sub DQ measure / description Evaluation Scope in S
eloment scope 240
Completeness /| Commission xcess data numberOfE xcessitems / This data quality | dataset/dataset | All features
present in a measure indicates the number of items in | series and info
atasel, as the dataset, that should not have been types
Jescribed by present in the dataset
he scope
Completeness /| Commission xcess data berOfDupl F ‘ ! This | d d Al feat
present in a data quality measure indicates the total senes and info
jataset. as number of exact duplications of feature types
jescribed by instances within the data
he scope
Completeness / Omission Pata absent numberOfMissingltems / This data quality | dataset/dataset | All features
om measure is an indicator that shows that a senes/spatial and info
ataset. as specific item is missing in the data object type types
Jescribed by
he scope
Logical Consistency / Conceptual | \dherence 1o numberOfinvalidSurfaceOverlaps / This spatial object / | Features
Consistency pe rules of a data quality measure is a count of the total | spatial object | with surface
fonceptual number of erroneous overlaps within the type geometry,
jchema data. Which surfaces may overlap and spatial
which must not is application dependent objects of
Not all overapping surfaces are type surface
necessarily eronecus
Logical Consistency / Domain pdherence of numberOfNonconformantitems / This data | spatial object/ | All features
Consistency he values to quality measure is a count of all items in spatial object and info
he value the dataset that are not in conformance type types
jomains. with their value domain
Logical Consistency / Format Pegree to which | physicalStructureConflictsNumber / This dataset/dataset | All features
Consistency ata is stored in | data quality measure is a count of all Rems | series and info
hccordance with | in the dataset that are stored in conflict types
he physical with the physical structure of the dataset
jtructure of the
ata set, as
Jescribed by
he scope
Logical Consistency / Topological |Eormectness of | rateOfFaultyPointCurveConnections / This | spatial object/ | Features
Consistency he explicitly data quality measure indicates the number | spatial object with curve
pncoded of faulty fink-node connections in relation type geomatry,
ppological 10 the number of supposed link-node spatial
Iharacteristics connections. This data quality measure objects of
f the dataset gives the erfonecus point-curve curve types
s described by | connections in relation to the total number
he scope of point-curve connections.
Logical Cor y / Topological | ress of berOfMissings sonsUndershoots | spatial object/ | Features
Consistency he explicitly I This data quality measure is a count of spatial object | with curve
pncoded ftems in the dataset within the parameter type geometry
ppological tolerance that are mismatched due to spatial
Rharacteristics | undershoots. objects of
f the dataset, curve types
s described by
he scope

Data quality element and sub DQ measure / description Evaluation Scope in S-
element scope 240
Logical Consistency / Topological | (brrectness of | numberOfMissingConnectionsOvershoots / | spatial object / | Features
Consistency tile explicitly This data quality measure is a count of spatial object with curve
dhcoded items in the dataset within the parameter type geometry;
tipological tolerance that are mismatched due to spatial
dearacteristics overshoots objects of
i the dataset, curve types
4 described by
e scope.
Logical Consistency / Topological | (brrectness of | numberOfinvalidSlivers / This data quality | dataset / Features
Consistency e explicitly measure is a count of all lems in the dataset series | with surface
dicoded dataset that are invalld sliver surfaces A geometry,
tipological sliver is an unintended area that occurs spatial
when adj are not digiti objects of
dithe dataset, | properly. The borders of the adjacent type surface
2 described by i may ity gap or
tile scope overlap to cause a topological error
Logical Consistency / Topological | (rectness of | numberOfinvalidSelfintersects / This data | spatial object/ | Features
Consistency tile explicitly quality measure is a count of all items in spatial object with surface
dhcoded the dataset that Begally intersect with type geometry,
tipological themselves spatial
dRaracterisfics objects of
i the dataset, type surface
¥ described by of curve
e scope
Logical Consistency / Topological | (brrectness of | numberOfinvalidSelfOveriap / This data spatial object/ | Features
Consistency the explicitly quality measure is a count of all items in spatial object with surface
dcoded the dataset that legally seif-ovedap. type geometry;
tibological spatial
daracteristics objects of
dii the dataset, type surface
&} described by or curve
e scope.
Positi Accuracy / Absolute or of Root Mean Square Error / Standard spatial object/ | objects that
External Accuracy riported deviation, where the true value s not spatial object have
di d from the observations but known | type coordinative
lues to values | a priori values
#cepted as or associated
!'ing true
Positional Accuracy / Vertical ness of linearMapAccuracy2Sigma / Half length of | spatial object/ | objects that
Position Accuracy ed the interval defined by an upper and lower | spatial object | have a
inative fimit in which the true value lies with type vertical
lues to values | probability 95% coordinate
#cepted as or values
Hing true associated
Positional Accuracy / Horizontal (@oseness of linearMapAccuracy2Sigma / Half length of | spatial object / | objects that
Position Accuracy rijported the interval defined by an upper and lower | spatial object have a
dii limit in which the true value lies with type horizontal
lues to values | probability 95% coordinate
gcepled as or values
Hring true associated
Positional Accuracy /| Gridded s of Root mean square error of planimetry | spatial object/ | NA S-240
Data Pesition Accuracy 1 Radius of a circle around the given point, | spatial object does not
inative in which the true value lies with probability | type have
lues to vaiues | P features with
cepted as or gridded
ing true geometry
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Organization Data quality element and sub DQ measure / description Evaluation | Scope in S-
element scope 240 Production and certification processes for S-240 data should include a standalone
quality report which provides full information on the original results (with evaluation
Temporal Quality / Temporal Lonsistency Correctness of ordered events or dataset/dataset | Features procedures and measures apphed)
Consistency ith time sequences, if reported senes/spatial with time
A e The dataset or exchange set metadata that is distributed with the exchange set may
s ragee describe only the aggregated result with a reference to the original results described in
ul - . . . . .
the standalone quality report. The aggregated Data Quality result provides an indication
Thematic Accuracy / fomparison of | miscalculationRate / This data quality dataset/dataset | All features 2 2 2
ThematicClassificationCorrectness | lhe classes measure indicates the number of seres/spatial and info lf the dataset has passed conformance to the Data PrOdUCt Specmcatlon'
ussligned nome_. I':conecx;y cl;s's“iﬁ:f' fea;r'ws in re:::sr:’o object type types
L r . . . . . .
iributes to | 10 6w there. [Adapted from IS0 19157] Data Quality Measure Aggregation results should be included to indicate if the
joiverseof | This s & RATE whichs & & ratio, and Ie dataset/dataset series have passed the Product Specifications. The elements which
Riscourse expressed as a REAL number Y p x ¥
representing the rational fraction must be included are described in the table below.
corresponding 1o the numerator and
denominator of the ratio
F if there 1 it that s ’
classied FI“rZolnecﬂy and there are 100 of Table 2. Elements of data quality aggregated report (extract from DQWG checklist)
the items in the dataset then the ratio is
11100 and the reported rate = 0.01 Data quality element | Definition DQ measure / description Evaluation Applicable to
and sub element scope spatial
representation
Aggregation Measures ( h a data DataProductSpecificationPassed / This dataset/datase! | Dataset as a types
AggregationMeasures roduct data quality measure is a boolean senes/spatial whole
il g that all requi in the object type Aggregation In a data product DataProductSpecificationPassed / This dataset Al features and
leveral referred data product specification are Measures / specification, several data quality measure is a boolean information
Equirements fulfilied AggregationMeasures | requirements are set up indicating that all requirements in the types of the
re set up fora for a product to conform to | referred data product specification are dataset
ro?ucr to 5 the specification. fulfilled
fonform to 1
pecification Aggregation In a data product DataProductSpecificationf ailRate / This dataset Al features and
Aggregation Measures / h a data DataProductSpecificationF ailRate / This dataset/dataset | Datasetas a m.uvr:;olﬂm asures ’s:;:.:ﬁ:mat:‘f'\, :;:’:: up mawm: :;‘nub':rl:l.d:‘:am;;uc( m;‘?hno
AggregationMeasures roduct data quality measure is a number senes/spatial | whole ” :
2 s > : for a product 10 conform to | specification requirements that are not dataset
jpecification, indicating the number of data product object type the ification fulfilled by the current productidataset i
jeveral specification requirements that are not pec ey Y NP0 PIOIGH "
fquirements fulfilied by the current product/dataset in relation to the total number of data product
re set up fora | relation 10 the total number of data product specification requirements
roduct to specification requirements
jonform to the
.peclﬁu\lon
| |

6.3 Test methods

Define (or provide a pointer to) testing methods for each element in the table. Some test
methods may just reference Annex B (Validation Checks) with the direction to report the
number of instances in the dataset which fail the checks for that quality element.

6.4 Data quality testing and reporting

S-240 products must be tested with the S-240 specific checks prior to release by the
data producer. The data producer must review the check results and address any
issues to ensure sufficient quality of the data products. The checks are a mix of data
format validation checks, conformance to standard checks and logical consistency
checks. The checks are listed in Annex B.
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6.1
International [ ] [ ] Datd qua ers and user systems to assess fitness for use of the provided data. Data quality

Hydrographic measures and the assocnated evaluation are reported as metadata of a data product. This metadata
improves interoperability with other data products and provides usage by user groups that the data

Organ ization product was not originally intended for. The secondary users can make assessmenis of the data product
° ° ° c a p e rs o - usefulness in their application based on the reported data quality measures.

For S-401 the following data quality elements have been included,

The DQ chapter of 5-401 is in the right picture. " ooy o o
- Completeness of the data product in terms of coverage;
- Logical Consistency;

3.2.6.2 Result of cross check | RLITEREL,

Tempaoral Quality;
Aggregation measures;

- Validation checks or conformance checks including:
Data Quality Measure 5-401 « General tests for datase integriy;
+ Specific tests for compliance against the 5-401 data model.
; N
]' '(' ﬂIIl]Jl&TEIlESS For S-401 data quality is divided into two parts — data comphance, usability and integrity against all
R requirements of S-401; and bathymetric data quality.
2.Conceptual consistency N
: . N . 6.1.1 Data Compliance and Usabili
3. Domain consistency N P o
. All 5-401 datasets must be validated against the above data quality elements using conformance checks
4. Format consistency N that are located in Annex C — IENC Validation Checks. As a minimum reguirement, all datasels must
= conform to all checks that are categorized as “Critical” in Annex C.
5. Tﬂpﬂ Iﬂglc al l:ﬂl'l.S'l.STfan N S-401 datasets must conform 1o all mandatory elements of Annex A — Encoding Guide, where the word
‘must’ is used.
'5' PUS 1[1[]113.1 A‘C curac :'l' \ In addition to the above, dataset usability must be assessed against:
_ i » Intended user requirements in regard to coverage, scale and specific content requirements as
7. Thematic Accuracy N defined by the Producing Agency and key stakeholders;
= + Conformance to established maintenance processes (see Section B); and
s =  Owverall compliance with the S5-401 Product Specification, including context-specific evaluation
8. TE'T]]PGTEI Qllalll}’ N of individual encoding instances for requirement of conformance to checks classified as “Error”
and “Warning” in Annex G - IENC Validation Checks.
goreeat N
9. z‘!\h!._’,TLhﬂTlUll For dataset integrity requirements, see clause 11.6.
10. Introduction to DQ Paragraph ¥ 6.1.2 Bathymetric Data Quality
'Y—‘[Tq N—ND Bathymetric data quality comprises the following:

completenass of data (For example, waterway coverage).
currency of data (For example, temporal degradation);
uncerainty of data;

N OTES . source of data;

Data quality can be encoded at three different metadata levels (dataset, feature, feature instance).All

3.2.6.3 DQ elements included in the other parts of S-401 positional (20), vertical {1D), horizontal distance (10) and orientation (10} uncertainty atiributes concern
No DQ element is included in the other parts of S-401.
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" 3.2.7.1 DQ chapters of S-421
There is no DQ chapter in S-421.

3.2.17.2 Result of cross check

Data Quality Measure $-421

1.Completeness N

2.Conceptual consistency

3. Domain consistency

4. Format consistency

5. Topological consistency

6. Positional Accuracy

= = | =E | = = =

7. Thematic Accuracy

8. Temporal Quahty N/A

9. Aggregation N

10. Introduction to DQ Paragraph N
Y=YES, N=NO, N/A=not applicable

NOTES: -.
3.2.7.3 DQ elements included in the other parts of S-421
No DQ element is included in the other parts of S-421.
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gfg;‘ir:t?:'l’c Data Quality Measure | S-124 | 5-130 | 5-131 | 5-201 | 5-240 | 5401 | 5421
1.Completeness N Y Y N \ N N
2_Conceptual consistency N Y ¥ N Y N N
3. Domain consistency N Y ¥ N Y N N
4. Format consistency N \ Y N \ N N
5.Topological consistency N Y Y N Y N N
6. Positional Accuracy N Y ¥ Y Y N N
7. Thematic Accuracy N Y Y N \ N N
8. Temporal Quality N N/A ¥ N Y N N/A
9. Aggregation N N/A ¥ N Y N N
10. Introduction to DQ Y Y Y Y Y ¥ N
Paragraph

Y=YES, N=NO, N/A=not applicable
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[;[e} 4. CROSS CHECK MATRIX

NOTES:
a)There is no DQ chapter in S-421.

b) Similar to the previously reviewed product specifications, DQ
chapters of S-124, S-130, S-131, S-201, S-240 and S-401 are not in a
harmonized way.

c) DQ chapters of S-124, S-131, S-201, S-240 and S-401 do not conform
to the S-97.

d) S-124, S-201 and S-401 do not implement the table C-7-1 —

Recommended data quality measures of S-97.



@ 7.} 5. RECOMMENDATIONS

ematens, It IS recommended to:

Organization

® Feedback comments and suggestions to developers of S-
124, S-130, S-131, S-201, S-240, S-401 and S-421.

® Continue review of new and amended Product
Specifications.

® [nvite other S-100 product specifications to join the review.



@ 17.7| 6. ACTIONS REQUESTED FROM THE SUBWG

The DQWG Is requested to:

a. Note the information provided;
b. Approve the recommendations above.
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