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@1 (.o 1. INTRODUCTION/OVERVIEW
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Hydrographic

cenee - According to the action

DQWG 17/07,

the subWG comprised of

DOWG Chair, NL, SE and

UNH has implemented

the cross check of DQ

chapters of S-104 and S-
111.




2 ;o8 2. PRINCIPLES OF THE CROSS CHECK OF DQ CHAPTERS

we The cross check of DQ chapters follows principles as below:

a) The cross check shall be carried out in accordance with I[HO
publication 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 will be presented in the form of cross check matrix.

c) DQ elements included in the other parts of each S-1XX PS
shall be described in the form of Notes under its cross check
matrix.



3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF DQ
CHAPTERS

«ow 3.1 1dentify the DQ requirements for S-1xx PS in S-97
10 recommendations for the development of S-1xx based Product
Specifications.

IHO

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

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF DQ
CHAPTERS

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

The recommended data quality measures of each S-1XX PS have been identified by the subWG

Consistency

stored m conflict with the physical structre of the dataset.

Logical Consistency ./ Topelegical

Consistency

rat=O i aultyPomtCurveConnections / This data guality measure mdicates the number of faulty lmk-node

connections i relation to the number of suppesed lmk-nods connections. This data quality measure gives

the erronsous pomt-curve connections m relation to the totzl number of pomt-curve connections.

PS5 with curves.

Logical Consistency ./ Topelegical

Consistency

numberQihizsmeConnections Undershoots / This data quality measure 15 a2 count of ttems m the dataset

within the parameter tolerance that are mismatched dus to undsrshoots.

PS5 with curves

Logical Consistency . Topelogical

Consistency

numberOihiissmeConnectionsOversheots / This datz quality mezsure is 2 count of items m the dataset

withm the parameter tolerance that are mismatched dus to overshoots.

PS5 with curves.

ZLogical Consistency |

Topological Consistency

numberOfinvalidSlivers / This datz quality measure s 2 count of 2l items in the dataset that are mwvalid
sliver surfaces. A sliver 1s an unmtended area that cocurs when adjacent surfaces are not digiized properly.

The borders of the adjacent surfaces may unmtentionzlly gap or overlap to cause a topolegical error.

P5 with geometric surfaces.

Logical Consistency . Topoelogical

Consistency

numberOfinvalidSelfintersects / This data quality measurs is 2 count of 2l it=ms in the dataset that

illagally mtersect with themselwves.

PS5 with curves / geometric surfaces.

Data Quality Measure D} measure. description Applicable to spatial representation types S-104 | 5-111

Completeness / Commission numberOfExcessItems / This data quality measure mdicates the number of items m the dataset, that should | AlIl S-100 based PS ¥ ¥
nothave been present in the datasst

Completeness / Commission numberOfDuplicatsF eaturelnstances / This data quality measurs indicates the totzl number of exact Al 5-100 based P8 v ¥
duplications of featire mstances within the data.

Complsteness / Omission numberQfhiissmeltems / This data gquality measurs is an indicator that shows that 2 specific item is Al S-100 based PS v v
missing in the data.

Logical Consistency ./ Conceptual numberQfinvalidSurfaceOwverlaps / This data quality measurs is 2 count of the total number of srrensous PS5 with geometric surfaces. v

Consistency overlaps within the data. Which surfzces may overlap and which must not is application dependent MNot 21l
overlapping surfaces are necessarily erronsous.

Logical Consistency . Domain numberQiMNonconformantitems / This data quality measurs is 2 count of 21l items m the dataset that are not | All S-100 bas=d PS v v

Consistency n conformance with their value domam.

Logical Consistency . Format phvsicalStuchueConflictsMumber / This data quality measurs is 2 count of 21l itsms m the datasst that zre Al S-100 based PS v v
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Logical Consistency / Topological

Consistency

numberOfTirvalid SelfOverlap / This data quality measiveis a count of alliterns in the dataset that illegally

self-overlap.

PSwith curves/ geometric surfaces.

Positional Accuracy/ Absolute or

Extemal Accuracy

FootMeanSquare Emror/ Standard deviation, where the true value is not estimated fromthe obsarvations

but known a pron.

PS5 with objectsthathave coordinative

values associated

Positional Accuracy/ Vertical

Position Accuracy

linearhfapAceuracy? Sigma/ Halflength o fthe mterval defined by anupper andlower lnmit in which the

true value ez with probability 93%.

PS with objectsthathavea vertical

coordinative values azsociated

Positional Accuracy/ Honzontal

Position Accuracy

linearMapAcciracy? Sigma / Halflength ofthe interval defined by anupper andlower lirmit in which the

true value lies with probability 95%.

PS5 with objectsthathavea horizorntal

coordinative values associated

Positional Accuracy/ Gridded Data

Position Accuracy

Foot mean square error of plamimetry / Fadius ofa circle aroundthe given point, in which the true value
lies with probability P.

PSwith objectsthathavea gndded

coordmatve values associated

Ternporal Quality / Temporal

Consistency

Correctrniess of ordered events or sequences, if reported.

PSwith objectsthathavea time value

associated.

Thematic Accuracy / Thermnatic

Clazzification Comrectness

miscalculationRate / This data quality measure mdicates the mumber ofmcorrectly classified featwresin

relation to the number of featires thatare supposed to be there. [Adapted fromIS0 19137]
Thiziz a FPATE which iz aratio, andis expressed as a EEAT numberrepresenting the rational fraction
comesponding to the munerator and denorrinator of the ratio.

Forexample. ifthere are | itemsthat are classified mcomrectly andthere are 100 ofthe items m the datazet

thentheratiois 1/100 andthe reportedrate=0.01.

All 8-100 based PS.

Aggregation Measures/ DataProductSpecificationPassed/ This data quality measure is a booleanindicating that allrequirementsm | PS that a require a complete pass ofall

Aggregation Measures the referred data Product Specification are fulfilled. elements of a dataset/dataset series/spatial
objecttypes

Aggregation hMeasures/ DataProductSpecificationFailE ate / This data quality measire is a numberindicating the mumber of data PSthat a require a complete passofall

Aggregation Measures Product Specification requirements that are not fulfillad by the curent product/datazet mrelation to the elements of a dataset/dataset seres/spatial

total number of data Product Specification requirements.

objecttypes
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3.2 Implement the cross check of DQ chapter of S-1XX PSs one by one

The cross check of DQ chapters of S-1XX PSs including S-104 Ed1.0.0 and
S-111 Ed1.0.0 have been implemented one by one to verify whether these
recommended DQ measures are included.
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3.2.1 S-104

3.2.1.1 DQ chapters of S-104
The DQ chapter of S-104 is as follow:

6 Data Quality

6.1 Intreduction

Quality of water level data for nawvigation consists of quality of the chserved/predicted/forecast data,
quality of the positional data, and quality of the time stamp. Quality of the observed data depends an
the accuracy of the waler level gauges and their processing techniques; and is normally available in
fiald survey reports or quality controlled analyses. Quality of predicted/forecast data depends on quality,
tmeliness and spatial coverage of the input data as well as the mathematical technigues. Temporal
accuracy for observational data is normally available in field survey reports or quality controlled
analyses. Temporal accuracy for predictedforecasi data is normally described in technical reports.

6.1.1 Data quality metadata (informative)
The data quality information will list the following:
For Single station data product:
1) Port Type- a) Standard/major or b) Secondaryminor;
2) Sigma confidence of predictions/models; or
3) Instrumeni measuring accuracy for observed.
For Gndded data product:
1) Sigma confidence of predictions/model.

6.1.2 Data quality elements and data guality measures

Data quality allows users and user systems o 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 nat originally intended for. The secondary users can make assessments of the data product
usefulness in their application based on the reported data quality measunes.,
For 5-104 the following Data Quality Elements have been included:

« Conformance 1o this Product Specification;

= Intemded purpose of the data product;

« Completeness of the data product in terms of coverage;

» Logical consistency;

« Pasitianal uncertainty and accuracy;

= Thematic accuracy,

« Temporal qualty;

« Aggregation measures;
+ Vabdation checks or conformance checks nchuding
o General tests for dataset integrity;
1+ Specific lests for a specific data model.

3. IMPLEMENTATION PROCESS OF THE CROSS CHECK OF DQ

Table 6-1 below indicates which of the data quality measures recommended in 5-87 Fart C have bean
identified as applicable to 5-104. Columns 1-4 are taken as-is from 5-97; the contents of column 5 are
fraom 5-97, annotated with whether the measure applies 1o S-104. Note that for attributes which allow
fill values (see clause 10.2.2.2) the presence of a fill value is not counted as an emor for the purposes
of the data guality measures

Table 6-1 - Quality measures applicable to 5-104 (from 5-897 Part C Clausa T}

Data quality

Compleleness
Commisson

Completaness /
Commission

Compleleness |
Crmission

Logical
Consistency

Consislency

Logical
Consistency |
Domain

Consistancy

Logical
Consistency /
Format
Consislency

Definition

Excess data

present in a
datasel, as
described by the
S0P,

Excess data
presant in a
dalasal, as
described by the
sCOpe.

Diata absant from
tha dataset, as
described by the
SCOopa,

. Agharance o the

rulas of a
concepiual
schema,

Adharance of the
values o the value
domains

Degree io which
data is stored in
accordance with
the physical
structure of the
dala e, as
describad by the
Soope

DO measure | description

numberCiExcessitems [ This data

quality measune indicates the
nurmber of ilems in the datasel, thal
should not have been prasant in the
dataset.

numbenDDupkicaleFeaturalnstances

! This data quality rmeasura indcales
the total nurmber of axact
duplications of feature inslances

wilhin the data.

numbarCiMissingitems / This data
quality measure is an indicator that
shows that a specific ilem is missing
in the daia.

. numbarCfinvalidSuriace Overaps |

This dala quality measure is a count
of tha iolal number of emoneous
owerlaps within the data. Which
surfaces may overdap and which
st ned 8 applicabion dependent.
Mol all overlapping surlaces ane
necessanly arfoneous.

numbarCiMonconformantiams /
Thits data quality measure |s & count
of all ilems in the datasel thal are
nat in conformanca with thair valkue
domain

physicalStructureConflicksMumbar |
Thas daia quality measure is a count
of all items in the dataset that are
stored in conflict with the physical
siruchune of the datise

| Bcope

dataset'data

el senes

datasatidata
ol serag

dalasalidata
sal series |
spabal
object type

spatial
object !
spatial
object type

spatial
object /
spatial
object type

datasaelidata
=0 S0 5

104

 applicability

Yas
{4l S-100
based PS)

Yieg

(AN 5-100
based FS)

Yas
(AN 5-100

based PS)
Soe clauss

6.2 below

Mo

(3104 doas
nod defing
vechor surface
Teatures)
(Applies to PS
wilh
peomelnc

surfaces.)

Yag

(AN S-100
based PS)

Yas

(Al 5-100
based PS)



Data quality Dafinition DO measure | description Evaluation  S104 Data quality Definition 0Q mwasure / description Evaluation 5104
—_—i scope | moasure scope
Logical Comectness of the | rateOfF sultyPointCurveConnections ~ spartal 27 Po Ch of linearMapAccuracy2Sigma / Hat spatal Yes (PSwith
Consisiency ! explicitly encoded  / This dats quakty measure object ! {Appies only A Y wpOor longth of the interval defined by an  object / obects that
Topological topologecal indicates the number of Gaulty ink- | spatal for P'S with | Vertical Position [| coordinadve upper and lower §mit in which the  spataal have a
Conslsbency characteristos ol noce connectons in relation iothe | obieStype | mynes ) values to values | rue value Fes with probabilty 85%.  objecttype | vertical
ihe dalasel, a5 number af supposed lnk-node accepled as or coordinative
described by the | conneclions. This dala quality being true vekss
BCOpe rEAsLNE Gives Ih BrronesuUs paint- Steocited.)
cunve conmechions in relafon o the Pasibonal Closeness of lineariapAccuracy 2Sigma / Half spatial Yes (PSwith
lciad number of poinl- curve Accuracy reponed Bngth of the interval defined by an  object / objects that
conpCligns. 1 Hortzontal coordinatve upper and fower mt in which the spatal have &
Logical Cometinessofthe | numberOfiissingConnecionstnder | spatal Mo Posiion Accumey || Yeiues o sans | e velus Ses whh probetiity 09%. | ctiecttyme. | homonsl
Consistency / explicitly encoded | shoots ! This: data quality measune: object [ Appies only betng true A
Topological topologecal is o count of #ems in tha dotaosat sparkal Tar P'S with ansociated.)
Consistancy charactenstcs of within the paremater tolerance that  object type airves. ) — : o 3
the datasot, as are mismatchad dus bo P [+ of Root mean square erroe of spatal Yes. for data
dascribed by tha undershoos. A y o Y | Radus of a crcle object coding
BCOpE, | Gridded Data z:namln thmnvﬁa‘;n spatal formats 2. 3
ues 1o values vale with probabi ol
Legical Comstiness olthe | numbsrOMissingConnactionsOvers | spatial Mo PostionAccunsey || . | . v NP L‘:’;".‘;"s
Consistancy | explicitly encoded  hoots | This datas quality messurs & object / (Apples only L) trug thet have &
Topokageeal T pokigecal & count of ileme @ the dataast apsabal for PS with aridded
Conaisbency characlensos of | within the parameter Iokrance thal | oECtYPE | cunes ) coondinative
Ihe datasel, a9 are mismatched dus 10 overshoots, vohiss
deacribed by the asscciated )
BCODE. :
' Tomporal Quakey I C y with Correctness of ordered avents or dataset/data  Yes, for time
Logical Coreciness olthe  numberOfinvalidSlivers / This data | datasel'dala | Mo Temporal tme sequences, if reported setsones | | senos
Congistency | explicitly encoded  qualty measure i 8 cound of all sl seies hpplies o PS8 Consstency spatal teatures
Topological ool Hemes in Bl dalaesed (Pl A iralic ik object type (Apples to PS
Conalsbency characlerabes of slives surfsces, A slver is an wih objects
th as unir anna that oooums when surtaces ) that have a
anacribad by tha adjacent surfaces are Rot digitasd tme value
B proparty. The borders: of the associated )
Acljacent surfaces may PV T | IR0 PR (IS I IO/ [T PTG VT
uninenticnally gap or overiag i Th Comp of he o / This data Cetasatiiata | Yea
CAUSS B IOPHOHCE smor Y v o setsenea/ | (ANS-100
. [} 1o features o ther  number of incorrecty classfied spatal based PS.)
Logical Comeciness of the  numberCfinvalicSeffinemects ! This | spabal Mo ThemascClassifical va & n to tha numbar of  objact
Consisiency | soplicitly encoded  data quality measum is 3 count of all | cbject / (Apphies io PS HonCormecswss. of X that are ©
Topological bopological Hemes in tha datasad that lagaly spatal vty Gisrves § discourse. there. (Adspted from ISO 19157)
Consisbency charactenstcs of | Inbarsect with thamsebsas obiectlype | caometric This is 8 RATE which is & rao. and
Ihe datasel, as ey 15 axprossed as a REAL number
described by e ng e i
scops 9 1o the and
- - . denomnator of the et
ical Correciness ofthe  numberOfinvalidSelOverdap / This | spatal Mo For examole. If there &s0 1 Reme
Consistency | explicitly encoded  data quality measure is & count of object (Appies o PS hat are classified Incormectly and
Topological I e ol iterna in the datasst thal illegally npatal wath curves [ here are 100 of the tems i the
Consisbency characiersiics of  sal- overdap. obisctlype | panmatric dataset hen the rato s 17100 and
Ih-:_-‘l.- Buriaces | he reporied rate = 0.01
P by Aggragation In & data Produc DalaProductSpaciicatonPassed | dalasetidata  Yes
. Moasures / Specification, This data qualty measure Is a s6t 5enes | (PS that
Poamanal Clossaranss of Root Maan Sguane Ermor/ Standard | spatal Yo, for dats AggregatiorMoasull sevoral boolean indicabng that ol spatal require a
Accuracy raporied davlation, whers the e value s obyect / cading res roqu s are LY in the roferred dota objectlype | comploto
I Abaclubs: o coordinative ot easmated from the obsanations  spatal farmats 1 anc sat up for a Product Specifcation are fulfiled pass of all
Esternal ccuracy || ¥BMEE bo valuas bat ncwn & pricen objectiype | B product 1o conform deneris ol
Bocepted as or (PS with wha datasoldatas
being true e Spexificason ot sarles /
[ spatial obyoct
coordinative types.)
wakies
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Data quatty Defintion DQ measure | description Evaluation  S1M
scope
Aggregation Inadma Product  DataProductSpecicationFaiRale /| | datasetdata  Yes
Mu / Sp Thes (ata qualty massurs s & ot aaris 1 PS5 mat
AggregatonMeasull  several number indicatng the numier of spatial recut® 3
res requirements me  dats Product object type comphetn
setopiora reguremants that are nat fuliled by ass of W
product to condonm e curment productidataset in clomens of &
0t swiaton % the lotal sumber of data datasetitiatns
spociication. Product Speafication reguroments. o sanes !
spoie obyoct
types.}

r— — I mere 8 & value or & nul iIndicalor Al every Lime in e series. A waler
lovel gt data sel 5 © when the grid or pont set coverage value matrix contans height
value of fil (mssing) value for every verlex point defined in the grid. and when all of the mandatory
tadata is provided. See Annax F - Vialidation Chacks.

6.3  Assessment of data quality

The prescribed precision (see Annex A - Data Classfication and Encoding Guide) of waler lovel
(0.0 m) Is closa to the parceived accwracy of the data
Important factors in the quality of water kevel information for navigaion consists of the qualty of.
¢ The observed data;
o The predictedforecast data
o The posttional data; and
« The time stamp.
Factors determining e accuracy of the data are shown in Table 6-2 below. Information of the qualty

of the companents of the data s normally available in lield survey reports, Quality Contirol analyses or
ofher technical reports.

Table 6.2 - Data types and accuracy factors

Type of Data | Factors Influencing Accuracy

Observed water level Accuracy of the sensors
Processing techniques

Predicted/forecast Water Quality of input cata Timediness of

vl rpul data
Mathematical modeling techniques
Accuracy of harmonic constants

Horizontal Posibon Accuracy of gaclocation techniques
Model gnd accuracy

Vertical Position Accuracy of verscal datum

Time stamp Sensor accuracy
Data ime taggng sccuracy

Data quality measures for the endre cata setl are described in Table 124, These nclude
horzontalPositonUncertainty, verficallnoerfainty, and SimeUncertainty. The addifonal data qualiy
measure for uncertainty In waterl evelHeight is described in clause 102.2.4,
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S-104
1 Comgpletene Y
Conceptual stenc N/A
Deomain consisten cv b
| Format consistency ¥
Topological consisten N/A
6. Position al Accuracy 1
7. Thematic Accuracy ¥
8. Temporal Quality Y
9. Aggregation b
10, Intreduction to D Paragra oh i

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

NOTES:

3.2.1.3 DQ elements included in the other parts of S-104
No DQ element is included in the other parts of S-104.
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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
aifuaton. 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 separatsly.

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.

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

ah excess of data for a region. For olheerved or historical. there is 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.



2 ) 4. CROSS CHECK MATRIX

NOTES:
a) Similar to the previously reviewed product specifications, DQ

chapters of S-104 and S-111 are not in a harmonized way.

b) DQ chapters of S-111 doesn’t follow the template provided by
S-97.

c) DQ chapter of S-104 could be recommended as a model to
be used for S-111.
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GOM [ [} 3. ACTION

The TWCWG Is requested to:

a. Note the information provided,;

b. Take any actions to improve the DQ chapters of S-111.

c. Nominate a DQ focal point in TWCWG who is invited to
participate in the activities of DQWG.



