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According to the action
DQWG 16/04,

the subWG comprised of
Vice Chair, NL, SE and UNH
has implemented the Cross
check of DQ chapters of 8
published S-1xx PSs .

IHO $-100 based Product Specifications (S-1XX):
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@ 1| 2. PRINCIPLES OF THE CROSS CHECK OF DQ CHAPTERS

International

wwreThe 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) Only the DQ chapters of S-1xx PSs shall be checked and the
results have been presented in the form of cross check matrix.

c) DQ elements included in the other parts of each S-1xx PS

(such as S-111) shall be described in the form of Notes under
Its cross check matrix.



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

s 3.1 ldentify the DQ requirements for S-1xx PS in S-97

10 recommendations for the development of S-1xx 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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s 3.1 ldentify the DQ requirements for S-1xx PS in S-97

Hydrographic

ceneaton The recommended data quality measures of each S-1xx PS have been identified by the
subWG according to S-97 part C Table C-7-1 — Recommended data quality measures.

Data Quality Measure + D) measure / description + Applicable to spatial representation 5101 [ 51024 5111+ | 5-121< 85122+ | 5123+ 51274 51194
types «

Completeness / Conmrission + mumberOfExcessltans All 5-100basedPS +# T+ T T+ T+ T+ T+ T T+

Completeness / Conmrission + mumnberOfThplicateFeatirenstances + All 5-100basedPS +# T+ T T+ T+ T+ T+ T T+

Completeness / Omission + mumnberOihizsingltans + All 5-100basedPS +# T+ T T+ T+ T+ T+ T T+

Logical Consistency / Conceptal munberOfiwalidSurfaceOverlaps  + P3 with geometric surfaces. # T+ T T+ T+ T+ T+ T T+

Consistency +

Logical Consistency / Dormain numberOfNonconformartTtems + All 3-100bazedPS + ¥ T¥ T+ T+ T T+ T+ ¥

Consistency +

Logical Consistency / Format physicalStruchwreConflictsNurmber + All 5-100basedPS +# T+ T T+ T+ T+ T+ T T+

Consistency +

Logical Consistency / Topeological | rateOfFaultvPointCuryveConnections + P3 with curves. + ¥ MW+ N+ T+ T T+ T+ ¥

Consistency +

Logical Consistency / Topological | mumberOfhissingComectionsUndershoots  PS with curves + T+ N N+ T+ T+ T+ T T+

Consistency +

Logical Consistency / Topeological | mumberOfMhizsmgComectionsOvershoots | P3 with curves. +# ¥ MW+ N+ T+ T T+ T+ ¥

Consistency +

Logical Consistency / Topological | mumberOfhrvalidShvers P3 with geometric surfaces. # T+ N N+ T+ T+ T+ T T+

Consistency +
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3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF
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Data Quality Measure . D) measure/ description - Applicable to spatial representation 5-101. | 5-102.| 5-111. | S-111.) S-122. | S-123.| §-127. §-119,
types -
Logical Consistency/ Topelogical | numberOfinvalidSelfintersects . PS with curves / geometric surfaces. . Y. N. N. Y. Y. . T T
Consistency ..
Logical Consistency/ Topelogical | numberOfinvalidSelfOverlap . PS with curves / geometric surfaces. . Y. N. N. Y. Y. Y. Y. Y.
Consistency ..
Positional Accuracy / Absolute or Root Mean SquareError . PS with objects that have coordimative Y. T T Y. Y. . T T
External Accuracy . values associated. .
Positional Accuracy / Vertical linemMapAccuracy2Sigma . PS with objects that have 2 vertical Y. Y. Y. Y. Y. Y. Y. Y.
Position Accuracy coordmative values associated.
Positional Accuracy | Horzontzl lmemhlzpAcouracylSigma . PS5 with objects that have 2 horizontal Y. T T Y. Y. T, T T
Position Accuracy . coordmative values associated.
Positional Accuracy / Gridded Data | Rootmezn squars error of planimetry - P5 with objects that have 2 gridded M. T T M. M. M. N. N.
Position Accuracy .. coordmative values associated. .
Temporal Quality / Temporal Correctness of ordered events or PS with objects that hawe 2 time value Y. T T Y. Y. . T T
Consistency .. sequences, if reported. associated. .
Thematic Accuracy / Thematic miscalculationRate | All 5-100 based PS. . Y. Y. Y. Y. Y. 1. Y. Y.
Classification Cotrecmess . a
Agpregation Measures DatzProductSpectficationPassed - P5 that 2 requirs 2 complete pass of zll Y. T T Y. Y. T T T
Agpraoation Measurss . glements of 2 dataset'datzsst
series/spatial object types .
Apgpregation Measures DatzProductSpecificationF milBate . PS5 that a require a complete pass of all Y. T T Y. Y. T, T, T

Agpregation Measurss .

glements of a dataset'datzset

series/spatial object types .
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3.2.1 5-101

3.2.1.1 DQ chapters of S-101
The DQ chapter of S-101 is as follow:

6 Data Quality

6.1

Data quality allows users and user systems to assess fitness for use of the provided data. Data quality
measures and the associated evaluation are reporied 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 5-101 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;
- Themafic Accuracy;
- Temporal Quality;
- Aggregation measures;
- Validation checks or conformance checks including:
s (General tests for dataset integrity;
s Specific fests for compliance against the 5-101 data model.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

3.2 The Cross check have been implemented one by one to verify
whether these recommended DQ measures are included.

For 5-101 data quality is divided into two parts — data compliance, usability and integrity against all
requirements of S-101; and bathymetric data quality.

6.1.1 Data Compliance and Usability

All 5-101 datasets must be validated against the above data quality elements using conformance
checks that are located in Annex C — ENC Validation Checks. As a minimum requirement, all datasets
must conform fo all checks that are categorized as “Critical” in Annex C.

5-101 datasets must conform fo all mandatory elements of Annex A - Data Classification and
Encoding Guide, where the word ‘'must’ is used.

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;
s Conformance to established maintenance processes (see Section 8); and
¢ Overall compliance with the S-101 Product Specification, including context-specific evaluation
of individual encoding instances for requirement of conformance to checks classified as “Error”
and "Waming” in Annex C - ENC Validation Checks.

For dataset integrity requirements, see clause 11.6.
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3.2.1.2 Result of cross check

Recommendations+ 5-101+
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+
O Aggregation+ N+
10. Introduction to D) Paragraph+ Yo

Y=YES.N=NO. N/A=not application«
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NOTES:

a) Interms of “10. Introduction
to DQ Paragraph”, S-101 follows
the template provided by S-97
but makes a distinction of the
positional accuracy to depth and
positional (horizontal). We don’t
agree that this is necessary.

3.2.1.3 DQ elements included in
the other parts of S-101

No DQ element is included in the
other parts of S-101.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

6 Data Quality
6.1 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 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 5-101 the following data quality elements have been included;
- Conformance to this Product Specification;
- Intended purpose of the data product.

- Depth Uncertainty and Accuracy;
- Positional Uncertainty and Accuracy;
- Thematic Accuracy;
- Temporal Qualtty;
- Aggregation measures;
- Validation checks or conformance checks including:
o General tests for dataset integrity;
o Specific tests for compliance against the 5-101 data model
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3.2.2 5-102

3.2.2.1 DQ chapters of S-102
The DQ chapter of S-102 is as follow:

Data QA Y 23
oMl e eSS e 23
COMIMIESSION e 23
OMUSSION 23
Logical ConSIS MY L 23
Conceptual ConSIS e Oy 23
Domain ConsSISteNCY .. 23
Format ConsistenCY 23
PosiONal ACCUN Y 24
Accuracy of a Time Measurement ... 24
Gridded Data PosHIONal ACCUTEICY ... e e s 24
Relative Intermal Positional Accuracy . ... 24
Temporal ACCUTACY ... 24
Temporal ConsiStenCY 24
Temporal Valldity 24

October 2019 Edition 2.0.0

Bathymetric Surface Product Specification

Thematic ACCUMECY ... 24
Thematic Classification Correctness. ... 24
Non-Quantitative Attribute Accuracy .. 24

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

3.2.2.2 Result of cross check

Recommendations . S5-102.
1.Completeness . Ta
2. Conceptuzl consistancy. Ta
3. Domain consistancy. Ta
4. Format consistency . Ta
5. Topological consisteancy., N/A.

6. Positional Accuracy.

7. Thematic Accuracy.

5. Tempotal Quality .

. Apgregation..

Zl2E == -

10. Introduction to DO) Paragraph.,

Y=YES, N=NO, N/A=not application+

NOTES:

a) Interms of “10. Introduction to DQ Paragraph”, S-102
doesn’t follow the template provided by S-97 but only
includes the first paragraph of the template.

3.2.2.3 DQ elements included in the other parts of S-102
No DQ element is included in the other parts of S-102.
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6 Data Quality

Data guality 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.

6.1 | Completeness

6.1.1 Commission

The 5-102 bathymetric grid has a high-level of completeness regarding commission, due to the fact that
the issuing hydrographic office has deemed the grid to contain all the necessary data and/or considered
all contributing factors required to make a navigationally valid product. These factors are recorded in
the metadata for the file.

6.1.2 Omission

The S-102 bathymetric grid has a high level of completeness in regards to omission, due to the fact that

the issuing hydrographic office will have noted any major discrepancies or negative quality factors in the
applicable fields of the metadata for the file.

6.2 Logical Consistency

6.2.1 j| Conceptual Consistency

The conceptual consistency of 3-102 grids is maintained through this and related specifications which
are conceptually consistent with the accepted standards.

The domain consistency of 5-102 grids is maintained through the definition of their primary purpose,
which is safety of navigation. The data contained can also be used derivatively for other scientificfields
domains (secondary purposes). All processes used in primary purpose generation is geared solely
towards the satisfaction of safety of navigation concerns.

The formatting consistency of S-102 arids is maintained due to the ovemiding encodina (HDFS) defined

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

6.3 j§ Positional Accuracy

E3.1  Accuracy of a Time Measurement

Temgporal aspects of bathymetric grids are confined 1o elements of the verica' control processes. These
aspects are addressed during the formulation and application of verica’ control processes appbed by
thie waricus hydrographic offices. Detals of these processes wil be incuded in the Lineage portion of
the metadata defined in secticn 12 of this Product Specification.

6.3.2 Gridded Data Positional Accuracy

Grdded positional accuracy is defined by the precision of the positional reference used to specify its
lozation within its spatial projection. These posdiona references are contained wihin the spatial
meiadata of the 5-102 grid. Modes within a bathymedric grid hawve an absolube positon with no horzontal
emor wih vertical values that are calzulated for that posibon by the processes and procedures used by
each hydrographic office during the creation of the 5-102 grid. Appropriate selection of both the orgin
reference points and positiona’ resciution are imperiant and are another facior in gridded positicnal
ACCUTACY

£.3.3 Relative Internal Positiconal Accuracy

The intemal positicnal accuracy is defined as the precision of the location of 2ach node within the 5-102
grnd. The positicn of each node within the grid is referenced by a row and column combination. The
meiadata for the 5-102 defines a gridded resolution along both the X and ¥ axis of the grid. This absolute
position of a node within the spatial projection of the grid is calculaied using the rowicoiurmn and the 200
resolution. In this case, the accuracy is controlled by the precision used in defining these resoluticns.

6.4 N Temporal Accuracy

Temgoral aspects of bathymetric grids are confined o elemsants of the verlica' control processes. These
aspecis are addressed during the formulation and application of werical control processes apobed by
thie waricus hydrographc offices. Detals of these processes wil be incudad in the Lineage poricn of
the metadata defined in section 12 of this Product Specification.

642 Temporal Validity

Temgoral aspects of bathymetric grids are confined 1o elemsents of the vertica' control processes, These
aspecis are addressed during the formulation and application of werical control processes apobed by
the waricus hydrographic offices. Detals of these processes wil be included in the Lineage portion of
the metadata defined in section 12 of this Product Specfication.

6.5 N Thematic Accuracy

E.3.1 Thematic Classification Comeciness

For 5-102 bathymetric grids there are two classifications of data values, which are land and water. Thers
are two considerations for accessing classification correctness when using the grd. The first is that
values given in the depth layer of the 5-102 grid are based on the assocated hydrographic offices
chosen vertica! datum. Should ancther wakes in relation to a diferent vertical datum be required, a series
of comectors would need 1o be spplied. Secondly, when considering the data walues, the valuws stored
in the comesponding uncertainty node must be considered. This uncertainty waue 5 a +/- waus and
when assessng the classfication correcimess must be applied. The new value(s] generated when
appted may cause a change in the classification.

£.3.2 HMon-Quantitative Attribute Accuracy
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3.2.3 5-111
3.2.3.1 DQ chapters of S-111
The DQ chapter of S-111 is as follow:

In each case, miszing data or points over land are tagged with a unique value. A Surface Current coverage
data set iz complets when the grid coverage value matrix containe direction and speed values or the null
value for every veriex point defined in the gnid, and when all of the mandatory associated metadata is
orovided. See Annex D — Tests for Completeness (Momative).

Logical Congistency ensures that the data ars stored in a consiztent manner: The HDF sfruciure used to
hold the datz was designed to enforce such conzsistency. In addition, the placement of cumrent arrow
zymbolz i conaistent with the acceptad coastling 2o that the centroid of the armow iz place within the water
domain (see Figure 9.1), and if the water depth is zero, the symbol is not shown.

|Then'atic: ﬁcnuracylnsures that the values represented (2peed and direction) are representative of the trus
sifuaton. Measursment and modeling errors may put limits on these values.

Aggregation pescribes global guality values related to a paricular dataset For surface currents, sach
datazel wil be evaluated separately.

Uszability will be continually assessad through user and manufacturer responss to the symbols and analysis
oresented in the latest Product Specification.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

6 Data Quality

6.1 Assessment of data

Data guality allows users and user systems (0 assess finess for use of the provided data. Data quality
meazures and the associaled evaluation are reported as metadata of a data product. This metadata
miproves interoperakility with other data products and provides usage by user groups that the data product
was not ariginally intended for. The secondary ugers can make assessments of the data product uzefulness
n their application bazed on the reported data quality measures.

The prezcribed precizion (ses Annex A — Data Classification and Encoding Guide) of current speed (0.01
kn) and direction (0.1 arc-deq) iz close to the perceived accuracy of the data, but the increazed precision
s wseful for fime integration of current vectors and for the computation of apatial gradients {that iz, non-
navigational uses).

Important factors in the quality of surface current data for navigation congists of the quality of
¢ the cheerved data;
+ the predictedforecast data;
* the pozsitional data; and
* the time stamp.

Factors determining the accuracy of the data are shown in Table 6.1, Information of the guality of the
components of the data is normally availakle in fisld survey regorts, QC analyses, or other technical reports.

Table 6.1 — Data types and accuracy factors

Type of Data
Oibserved Current

Factors Influencing Accuracy
Accuracy of the sensors
Processing fechnigues

Cuality of input data

Timeliness of input data
Mathematical modeling technigues
Accuracy of harmonic constanis
Accuracy of geolocation technigues
Madel grid accuracy

Accurscy of verbical datum

Sensor accuracy

Ciata time tagging accuracy

Predicted forecast Current

Haorizontal Posifion

‘Verfical Position
Ime s1amp

Data quality measures for the entire data set are described in clause 10.2.3. These include,
hovizontalPosittonUincertainty, verficalUncertainty, and timeUncerfainty. The additional data guality
measures spesdUncertainty and directionUncertainty are described in clause 10.2.4.

6.2 Additional components

Additional data quality measures include Completeness, Logical Consistency, Thematic Accuracy,
Aggregation, and Usability.

Completenessponsists of commission and omission of data. For surface current data in gridded form, there
Ry LD L

ah excess of data for a region. For obeerved or historical. there iz likelv to be a dearth of data.
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3.2.3.2 Result of cross check

Recommendations+ 5111+
1.Completenesss b
2.Conceptual consistency+ Nea
3. Domain consistency+ N+
4. Format consistency+ N+
3. Topological consistency+ N/ASA
6. Positional Accuracy+ T
7. Thematic Accuracy+ T
&. Temporal Cuality+ Na
0. Aggragations T
10. Introduction to DO Paragraph+ Nea

Y=YES, N=NO, N/A=not application+

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

NOTES:

a) Intermsof “10. Introduction to DQ
Paragraph” , S-111 doesn’t follow the
template provided by S-97 but only includes
the first paragraph of the template.

b) S-111 does include an “Logical
Consistency” , however, it has nothing to do
with the proposed in S-97.

3.2.3.3 DQ elements included in the

other parts of S-111

Conceptual consistency, Domain consistency,
Positional Accuracy and Temporal Quality are
included in Annex D.
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3.2.45-121
3.2.4.1 DQ chapters

of S-121

The DQ chapter of S-121 is as
follow:

Data qually allows users and user systems to assess filness for use of the provided data. Data quality
measures and the associated evaluation are reported as mefadata of a data product. This mefadata
improves imteroperability with other data producis and provides usage by user groups that the data product
was not enginally intended for. The secondary users can make assessmenis of the data product usefulness
in therr application based on the reported data quality measures.

For S 121 the follewing data quality elements have been included;
Completeness of the data product in terms of coverage;
- Logical Consistency;
- Positional Accuracy;
- Temporal Accuracy;
- Thematic Accuracy;
- Data Set Validation chects.

5.2 fl Completeness

An 5-121 product contains a guality geometric and attributive description (current, accurate, consistent)
homogensous and standardised of the entre set of MLB managed by the erganizaton which issued the
data set.

.21 Redundant or oversampled data

MLE data is official data and therefore redundant and owersampled data elements are not permitted. [t s
up 1z the data producer 1o ensure consistency with official source decumentation and correct atiribubion as
such in the 5-121 dataset.

Duplicate instances of features (defined by =gual geemetnic realizaton, feature and atiribute definition and
temporal validity] are not permidted. Multiple instances of feature classes must be dfferentiated by means
of attrbutes or metadata. Different versions of a feature msfance are permitied using the wersioning
attributes fo distinguish which is valid and any particular tme.

.22 Omission
The description of jurisdicbional zones through the definition of MLE is often done through conceptual
descrptions which may be complete or mcompletz. For the sake of clarity features defined in the Feature
Catalogue have very strict geometric primitives to ensure their geometries match the feature’s definition in
related legislation

In order to also suppert concepiual description, these features also may be described textually or by
reference fo other features. Certain features such as geodetic lines or loxodromes, may have densficaton
requirements (whizh may be separately documented].

6.2 Logical consistenc

ﬁ.rnbd.e '».ralues must I::E '.rallda ed to ensure they are within the defined rangs. The allowed ranges are
defined in the Fa

Format consistency

Data encoded in one of the 5-121 data formats; either GML or the Explcit Text Format defined n Annex B
should be va'idated in accordance with the format specification.

The dataset va dation tests the geometric consistency of a dataset shou'd reflect 3-100 Level 2a geometry.

6.4 § Positional accuracy

Authoritabve data has by definition absolute accuracy because it represents a defned position without
gualification. Authontative data may be described in ireaties, national legislation andior deposits in
comphance with UNCLOS. These absolute accuracy positions may be included in a data set along with
derived data.

£.3.2

Official data has by definition absolute accuracy because it depicts a determination of a state’s Maritme
Limits and Boundaries where no process exists to make i authoritative or wherz a techmnical process has
been required to realize the data; although errers may exst in the data no disadvantage will apply to a user
that acts in good fath. Official data may be described n treaties, national legislation and/or deposis in

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF
DQ CHAPTERS

compiance with UNCLOS and become authoriative data. These absclute accuracy positions may be
included in 3 data st along with derved data. Offical data may be normalized to a single spatial reference
sysiem

Diata derived from authoritative or official data has the accuracy of the transfarmation or other process used
to generate the data. A locaton may be represented by a pont that has an absclute accuracy in cne
Coordinate Reference System, but has a different transformed value in another CRS. Since multiple treates
may hawve been agreed at different tmes there may be mutiple locations with absolute accuracy in a MLE
data set that use different CRS. If all of these points are transformed to a common CRS, so that they can
be managed in a GIS and used, then each point may have an ermor resultant from the transformation
process. The transformation source and the resultant error may be referenced in 3 source reference within
the structure for 2ach transformed point.

The accuracy of derved lines, such as transformed or densified lines shall also carry an accuracy statement
in a referenced source for the transformation process.

5.5 §Temporal accuracy

Constituent of dats features may be established at different dates. A validity attribute is mandatory for all
features. A sing'e creation date may be assigned to a component feature derved from different sources.
The source description shall be used to describe the difference between the actual establishment date of 3
featurs and any date assigned to a group.

5.5 @Thematic accuracy

B.6.1 Thematic classification correctness

Each of the standardized features will have an [HO code to serve as a linkage to proper depicton based
on the [HO 5-100 Feature Concept Dictonary. When a feature type will be realised into a specific instance
the comesponding |HO code shall be linked to the obiect to ensure that the proper themaltic classfication s
usad. Through such automation, ne further verfication is nesded.

6.6.2 Mon-guantitative atiribute accuracy

The method used for evaluating the accuracy of the non-guanttative attribute values with respect to reality
is determined by the type of data and its method of acquisition, and thus rely on the metadata information
and data description provided at the fime of the dataset integration.

6683 GQuantitative attribute accuracy

The method used for evaluatng the accuracy of the guantitative atribute values with respect to rzality is

determined by the type of data and its method of acguisiton, and may be calculated in accordance with
ciause 5.3 or may rely on the metadata mformation.

The presence of incons'siencies or discrepancies in information provided by different states does not

6.7 Dataset Validation checks

A zet of dataset validation checks are mciuded as Appendix A of this Product Specification. These form a
minimum set of data valdation tests and do not provide assurance that features meet an intended level of
logical or topolegeal consistency. This section of the Product Specification contains guidance to ensure a
minimum level of consistency s achieved across all 5-121 datasels.
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3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

NOTES: 10. Introduction to DQ Paragraph .

Recommendations . 5-121.

1.Completeness . Y.
2.Coneceptual consistency .. N.
3. Domain consistency . Y.
4. Format consistency Y.
5. Topelogical consistency . Y.,
6. Positional Accuracy . Y.
7. Thematic Accuracy . Y.
3. Temporal Quality . Y.
8. Aggregation . N.

T

- Y=YES, N=NO, N/A=not application+

3.2.4.3 DQ elements included in the other parts of S-121
No DQ element is included in the other parts of S-121.
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9 Data Quality
9.1 Introduction

3-2-5 5'122 S-122 products must be tested with the S-122 specific checks prior to release by the data

3 2 1 D h producer. The data producer must review the check results and address any issues to ensure
. -5- Q C apters sufficient quality of the data products. The checks are a mix of data format validation checks,

of S-122

5-122 January 2019 Edition 1.0.0

The DQ chapter of
S-122 is as follow:

Marine Protected Area Product Specification 31

conformance to standard checks and logical consistency checks. The checks are listed in
Annex E.
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3.2.5.2 Result of cross check

Recommendations .

5-131.

1.Completeness .

=2

2 Conceptuzl consistency

3. Domain consistency.

4. Format consistency.,

3. Topological consistency.,

6. Positional Accuracy

1. Thematic Accuracy ..

8. Temporzl Quality .

. Aggregation .

10. Introduction to DQ) Parzgraph .

2w |2 e |2 |2 e |2 |2

Y=YES, N=NO, N/A=not application+

NOTES:

a) Intermsof “10. Introduction
to DQ Paragraph” , S-122 does
include an introduction, however,

- this is their own and has nothing to
- do with the proposed in S-97.

- b) In fact, the whole DQ chapter of
 S-122 is only related to data

- validation.

- 3.2.5.3 DQ elements included in

- the other parts of S-122

- No DQ element s included in the

other parts of S-122.
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e 39 66.123
3.2.6.1 DQ chapters of S-123
The DQ chapter of S-123 is as follow:

9 Data Quality
9.1 Introduction

S-123 products must be tested with the S-123 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 E.



. 3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF
(OM "} pa CHAPTERS

NOTES:
3.2.6.2 Result of cross check a) Intermsof “10. Introduction to

DQ Paragraph” , S-123 does include
an introduction, however, this is their

Recommendations - 5-123.
| Completmess, . own and has nothing to do with the
2 Concspra consisteny. A proposed in S-97.
J—— - b) In fact, the whole DQ chapter of S-
5. Tepalogical consistncy. . 123 is only related to data validation
——— — and is the same as S-122.
8. Temporal Quality . N. 3.2.6.3 DQ elements included in the
> Asgregation. -"-' other parts of S-123
10. Introduction to DQ Paragraph . N.

No DQ element is included in the
other parts of S-123.

Y=YES, N=NO_ N/A=not application+
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3.2.7 S-127
3.2.7.1 DQ chapters of S-127

The DQ chapter of S-127 is as follow:

9

9.1 | Introduction

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-127 the following data quality elements have been included:
Ceonformance 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;
Thematic Accuracy;
Temporal Quality;
Aggregation measures;
Elements specifically required for the data product (none currently identified for S-127);
Validation checks or conformance checks including:

o General tests for dataset integrity;

o Specific tests for a specific data model;

9.2 Quality measure elements

The data quality measures recommended in S-97 (Part C) and their applicability in S-127 are
indicated in Table 9.1 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 3-127 datasets.

described by the
SCope.

have been present in the dataset.

MNo. | Data quality element | Definition D@ measure | description Ewaluation Scope in 5-127
and sub element SCope
1 Completeness / Excess data numberCfExcessltems / This data dataset'datas | All featuras and
Commission prasent in a quality measure indicates the number | =t series nfo types
datasef, as of itemz in the dataset, that should not

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF
DQ CHAPTERS

Ne. | Data quality element | Definition DG messure ! description Evaluation Scope In $-127
and sul alemant BCOpe

2 Completeness f Suczgs dat rumberDupleateFeaturelrstances /| datasetidatas | AN fzatures and
Commisskn presentin a This data qualty measure Indicates et sarkes Infm types

dataget, @5 tne total number of exact duplications
described by the of feabure Instances within the data.
s0ape.

3 Completeness Data absart from numbercfissingitems / This data datasetidalas | AN "s3wures ard
Cmission the datzsel, as quallty measure |5 an Indicatar that et In*o types

degeribed by the £hows that 3 speciic tem 1= missing In | serizespatia
S0OpR. the data. abject type

4 Logical Conslstency £ [ Adherence io the rumberCinvalidSuraceCveriaps f spatial object | Featurss wih
Conceptual mies of @ This data qualty measure Is @ count of |/ spatial surface
Conslstency conceptual schema. | the total number of emoneous overlaps | abject ype geometry;

within the data. Which surfaces may spatial objects
oweriap and which must not ks of type surface
appllcation dependent. Mot all

overlapping surfaces are necessarlly

ETONE0UE.

5 Logical Conslstency £ [ Adherence of the rumberCfNonconfomantiems / This | spatial object | AN features and
Comain Conslstency | values to the value | data guality measure s acount of all |/ spatial Info iypes

domans. Items In the dataset that are not In abject type
canfamance with thelr value domaln

B Logical Conslstency £ ) Degree to which physlcaiSiractureConflcisrumbsr ¢ datasetidatas | A0 *z3wures ard
Farmat Consksiency data Is shared n This data qualty measure Is @ count of | et seres Infz types

accordance wih the | al ltems In the datased that are stared
physical stnucture of | In conflict with the phyeical structure of
the datz set, as e dataeel

degeribed by the

Eoap=

T Logical Conskstency /| Comeciness of the | rateOfFaultyPaintCurseConnections /| spatial object | Features wih
Tapakgca axplicily encodad | This data qualty messure Indicates ! spatia CUree gEometny,
Conslstency topological e number of faufty link-rode abject type spatial objects

characteristics of conrecions Im relation to the numoer of curve types
the dataset, as of suppased link-node conneciions
degeribed by the This data qualty measure ghves the
oOpe. EToNecUE point-curve connectons In
relation 1o the tofal number of point-
cune connections.

B Logical Consistency £ Comeciness of the | numberOfMissingCornectionsUndersh | spatial object | Features wih
Tapakgical axplicitly encoded ools ! This data quallty measure Is & ! spatial curee geomesny;
Conslstency topological count of Hems Im ihe dataset within ine | object pe spatial cbjects

characterisics of parameser tolerance that are of cunve types
the dataset, a6 mismatched due to undershools.

deseribed by the

S0Ope.

£ Logizal Consistency £ Comeciness of the | numberOfissingCornectiansOvarsho | spatial object | Features wih
Tapakglcal axplicitly encoded ots | This data qualiy measure s a ! spatial CUree GROMERY,
Conslstency topological count of Hems Im ihe dataset within ine | object pe spatial ocbjects

characterisiics of parameser tolerance that are of curve types
the dataset, a6 mismatched due to overshoats.

described by the

S0ape.
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sat up for & product
o canfom o the
specification.

futfied by the cument productidataset
In reiation ta the total number of data
product spectication requiremients.

M. | Data quality slement | Definftion DQ measurs ! descripion Evaluatian Scops In $-127
and sub alement BCOpE

13 JThematic Accuracy ! Comparison of the | miscalculationRate ! This data quallty | datasetdatas | Ad teatures and
TnematicClassiication J| casses assigrad fo | measure indlcaies e number of at In*o types
Comeciness fzatures or thelr Incarrectly classifed feaburae In seresspatial

atirbuiesioa relation io the number of feabures that | abject type
urlverse of are supposed to be there. [Adapied
discourse. from IS0 181:57)
This Is 3 RATE which Is 3 ratio, and ks
expressed as 3 REAL number
representing the ratianal fraction
comesponding ta the numerator and
denominator of the ratio.
For example, If there are 1 Items hat
are classifed Incamectly and there are
100 of the Hems In ihe dataset then
the ratiz 1s 17100 and the reported rate
= 0.

19 [Aggregation Measures | In 3 data product DataProduciSpeciicalonFassed / This | datasetidalas | Datasetas a
3 spedification dala guality measure ks 3 bookean et vz
aggregationiteasures | severs Indizating that all requiraments In e | series’spalial

requirements are refemed data product specilication are | object type
=2t up for @ product | fuliled

%o confom o the

specification

P lAggregation Measures | In a data product DataProduciSpeciizaionFallRate datasel’dalas | Dataselas a
3 spedification, This data qualty measure Is 3 number | et vz
Aggregationkeasures |l several Indicating the number of data product | seres/spatial

requirements are specification requirements that are not | object type

Table 9.1 - IHO recommended quality elements and their relevance to S-127

9.3 Test methods

Test methods consist of executing the relevant tests from Annex E {Validation Checks) for each
quality element in Table 9.1 and counting the number of instances in the dataset which fail the
checks for that quality element.

Mote that in some cases "executing the relevant test” may involve comparing the encoded -
127 dataset to the source material by visual means (e.g., for measures 17 and 18). For tests
requiring visual companson of encoded data to source material, sampling methods may be used
if the volume of data precludes checking all the relevant data objects.

9.3.1 Accuracy computations

Recommendations for Positional Accuracy [ Absclute or External Accuracy:

Mazimum RMSE (horizental) = E / 10000

Where:

E = Denominator of intended scale of mapging

9.4 Data guality testing and reporting

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF
DQ CHAPTERS

5-127 products must be tested with the 5-127 specific chacks 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 E.

Production and certification processes for 5-127 data should include a standalone quality report
which provides full information on the original results (with evaluation procedures and measures

applied).

The dataset or exchange set metadata that is distributed with the exchange set may describe
only the aggregated result with a reference to the onginal results described in the standalone
quality report. The aggregated Data Quality result provides an indication if the dataset has

passed conformance to the Data Product Specification.

Data Quality Measure Aggragation results should be included to indicate if the dataset/dataset
series have passed the Product Specifications. The elements which must be included are
described in Table 9.2

Data quality element | Definition D& measure | description Ewaluation Applicable to
and sub element SCOpe spatial
representation
types
Aggregation Im & data product DataProductSpecificationPassed / This dataset Al features and
Measures / specification, severa data quality measure is a boolean informiation
AggregationMeasures | requiremenis are set up indizating that all requirements in the types of the
for a product to conform refamred data product specification are datasst
to the specification. fulfilled.
Aggregation Im & data product DataProductSpecficationFailRate f This | dataset Al features and
Measures / =specificafion, several data quality measurs is 8 number infoermation
AggregationMeasures | requirements are set up indicating the number of data product types of the
for a product to conform specification requirements that are not datazet

to the specification.

fulfilled by the curment product’dataset in
relation to the fotal number of data
product specification reguirements.

Table 9.2 - Elements of data quality aggregated report (extract from 3-97 Part C checklist)
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3.2.7.2 Result of cross check

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

Recommendations . 5-127.,
1.Completeness . Y.
2.Conceptual consistency ., Y.
3. Domam consistency . Y.
4. Format consistency . Y.
3. Topological consistency Y.
6. Posihional Accuracy ., Y.
1. Thematic Accuracy . Y.
8. Temporal Quality . Y.
0. Apgrepation . Y.
10. Introduction to DQ) Paragraph . Y.

NOTES:

Y=YES, N=NO_ N/A=not application+

3.2.7.3 DQ elements included in the other parts of S-127
No DQ element is included in the other parts of S-127.
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13 Data Quality

13.1 Introduction

International

Hydrographic
Organization Areas where UKCM services are in place are typically covered by very high definition and up-to-date

bathymetry, and have available predicted and observed (that is, real time) met-ocean data.

Bathymetric, tidal and other met-ocean data used to generate products in compliance with this Product
Specification are provided by official sources using quality assured processes outside the scope of this

3 . 2 .8 S- 129 Product Specification. This information is, therefore, assumed to be of high quality and guaranteed by
the processes employed by the relevant authorities.

3 o 2 ° 8 . 1 DQ C h a pte rS Of S' 1 29 Quality of UKCM products used for navigation depends on the combined quality of many inputs including

. observed and forecast data (for example bathymetry, tide, water levels, currents, tidal streams etc.) and
Th e DQ C h a pte r Of S_ 129 IS as ship positional data. Quality information relevant to the many data inputs used by a UKCM service is
difficult to produce as a meaningful metric of UKCM product quality able to be understood by the mariner.

follow:

5129 June 2019 Edition 1.0.0

18 Under Keel Clearance Management Information Product Specification

Data validity is time-limited and is another reason why it is not practical to provide a meaningful measure
of data quality for UKCM products.

UKCM products are generated containing margins that account for uncertainty to guarantee the safety
of individual ships for stated periods of validity.
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3.2.8.2 Result of cross check

Recommendations .

5-129.,

1. Completeness .

P

2.Conceptual consistency .,

3. Domam consistency..

4 Format consistency .,

5. Topological consistency..

6. Positionzl Accuracy .

7. Thematic Accuracy ..

8. Temporal Quality.,

0. Appregation .

10. Intreduction to DO Paragraph..

EA A A A A A A -

Y=YES, N=NO, N/A=not application+

3.2.8.3 DQ elements included in the other parts of S-129
No DQ element is included in the other parts of S-129.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF

NOTES:

In terms of “10. Introduction
to DQ Paragraph ” , S-129
does include an introduction,
but it is to mainly explain why
DQ cannot be evaluated in the
context of UKC (as it should be
already validated based on
other product specifications).
However, S-97 states: “All S-
100-based Product
Specifications should include
comprehensive ways of
capturing information about
the quality of the data.”



@ Y| 4. CROSS CHECK MATRIX

o Recommendations~ 5-101+ §-102+ 5-111- 5121+ 5-122¢ §-123¢ | S-127¢| §-120¢

o 1.Completeness+ Ne Y+ Yo Yo Ne N« Y+ N«
2 Conceptual consistency+ N Y+ N+ N+ N N+ Y+ N+
3. Domain consistency+ N Y+ N+ Yo N N+ Y+ N+
4. Format consistency+ N+ Y+ N+ Y N+ N+ Y+ N+
5. Topological consistency+ N+ MN/A# N/A# Yo N+ N+ Y+ N+
6. Positional Accuracy+ N+ Y+ Y# Ye N+ N+ Y+ N+
7. Thematic Accuracy+ N+ Yo Yo Yo N+ N+ Yo N+
8. Temporal Quality+ N+ Yo Ne Yo N+ Ne Yo Ne
0. Aggregation+ Ne N+ Yo N+ Ne N« Y+ N«
10.  Introduction to DQ Y N+ N+ Y+ N+ N# Ye N#
Paragraph+

Y=YES.N=NO, N/A=not application-
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W |.:] 4.CROSS CHECK MATRIX

aoreoe  INOTES®
a) DQ chapters of the 8 published S-1xx PSs are not in a harmonized
way.

b) Some S-1xx PSs like S-122 and S-123 confuse data quality and data
validation.

c) DQ chapters of some S-1xx PSs do not conform to the S-97.

d) Except S-127, No S-1xx PSs implement the table C-7-1 —
Recommended data quality measures of S-97.



@ 77.)| 5. RECOMMENDATIONS

weowe |t IS recommended to:

a) Develop a template by combining the DQ chapters of
S-102 and S-127 for use in all S-1xx PSs.

b) Prepare suggestions to S-1xx PSs respectively.

c) Continue the cross check of DQ chapters of newly
released S-1xx PSs such as S-104 Ed 1.0.0 and the
new Edition of the published S-1xx PSs such as S-102
Ed 2.1.0.

d) Carry out the cross check of data validation of the
published S-1xx PSs



@ 117.1| 6. ACTIONS REQUESTED FROM THE SUBWG

The DQWG Is requested to:

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



