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BACKGROUND AND AI M

As the maritime industry prepares for nageneration of SL00 ECDIS, Carnival Corporation & plc, through its
Center for Simulator Maritime Training (CSMART), has coordinated an initiative to evaZldpr8ducts inits

full mission bridge simulators-1®0 is a new digital framework developed by the International Hydrographic
Organization (IHO) to deliver richer, re¢imhe maritime data for more precise and efficient navigation. Further
background information abou§100 can be accessed through the IHO websitigns://iho.int/en/s-100-
universathydrographiedata-model.
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The initiative brought together hydrographic offices, marine pilots, cruiseship captiok officers, shore
based marine managers and maritime technology providers to evalud®® $roducts in four ports: Melbourne
(AU), Napier (NZ), Rotterdam (NL), and Southampton (UK).

ThedS100 in confined watet #itiative started inNovember 2024 and culminated in March 2026th 5 days

of simulationsfrom 9to 13 March2026at CSMARTThe initiative wasupported by the national hydrographic
offices of Australia, Netherlandslew Zealan@nd United Kingdom, andw&y R2 NESR & | a{ St
the International Hydrographic Organisationith reference toAnnex G IHO Guidelines for Séial Areas

(Draft Edition 0.1.%, March 2025).

As outlined by the mentioned IHO guidelines, the conceptsiii®Btestbed and SLO0 Sea Trial both relate to
testing and evaluation processes, and they have the following complementary roles in the development and
validation lifecycle:


https://iho.int/en/s-100-universal-hydrographic-data-model
https://iho.int/en/s-100-universal-hydrographic-data-model

9 TestBed is useful for early stages afevelopment;it ensures that the design has addressed every
requirement. For example in the months before simulations at CSMART, Hydrographic Offices, Port
Authorities and Technology providers were involved-itD8 dry runs tdest the datasets on ECDIS and
Portable Pilot Units dry runs. A few iterations were necessary to hdy® Slatasets ready for the Sea
Trial

1 Sea Trialis useful after testbed validation to confirm operational readiness and gather -veaild
feedback.For example all the S100 data setstested and validated before simulations, were then
evaluated for usability and operational performance by end users in high fidelity scenarios.

This report will summarise the outcomes of the test bed and sea d¢datiucted at CSMARRImere The
Netherlands)with recommendations for improvementa standards, data, systerfigsability andeducation.




STAKEHOLDERS

The testbed and sea trial in confined waters saw the participation of the following stakehdgergroup, in
alphabetical order within group)

9 Australian Hydrographic OfficeAHO

{ Land Information New Zealardl £ &2 2 LISNJ G Ay 3-LINZ ¢
Hydrographic Offices 9 Royal Netherlands Navy Hydrographic Ser{iiienst der Hydrografje NLHO
9 ServiceHydrographique efODcéanographique de la MarireSHOMobserver)

9 United Kingdom Hydrographic OfficeJKHO

9 Port of Napier (New Zealand)

1 Nederland LoodswezgiRotterdam)

Marine Pilots { Port Phillip Sea Pilots (MelbournAustralia)

fUnitedKingdana  NAGAYS tAf20aQ ! aa20A1 GA

1 Carnival UK (Carnival Corporation)

Cruiseship Captains |  Holland America (Carnival Corporation)

and Deck Officers 9 Princess Cruises (Carnival Corporation)

. 1 Carnival Maritime (Carnival Corporation
Shorebased marine ( P )

managers 1 Princess Cruises (Carnival Corporation)

Simulator Instructors 1 CSMART (Carnival Corporation)

9 Port of Auckland (New Zealantpbserver

Port Authorities { Port of Rotterdam Authority (Netherlands)

9 OMC Internationa{developer of DUK&software)
9 OSI Maritime (developer of ECPINEIS ECDIS)

I Quality Positioning Servic€PS (developer of QastBCSoftware)
Technology Providers | q g=aiq Pilo{developer oECSoftware)

9 Teledyne (developer of Raymarine Pathfinddi0® ECDIS)

9 Wartsila Voyage Services (developer of CSMART simulators)




SEA TRI AL AREAS

The test bed and sea trial was conducted for the following four areas, selected to highlight different use cases in
confined watersA detaileddescription of thesimulationruns,and ship modelss includedin Appendix Aand

Appendix Bespectively.

Melbourne (Australia)

Inbound and outboundransits of cruise ships and deep draft cargo ships were simulated in the following t
geographiareas of the approach to Port Phillip Bay:

1 The R, for its significanand quickly changintidal streams, differecesin verticaldatums,long period
swell,strong wind tight safety margins (channel width and under keel clearance)

1 The South Channel, for itight safety margins (channel width and under keel clearance)

o! South Channel

The simulator port model of The Rip and South Channel was createnige at CSMARIhdit consists of:

9 a bathymetric model created from the 902 dataset (10m resolution) provided by the Australian
Hydrographic Office. Before importing the data into the bathymetric model of the simulator, the original
10m resolution of the 802 dataset was dowsampled to 40m with a shallohiased selection

1 a3d visual modelcreated from satellite imagery and navaids information extracted from the latest
official ENCs provided by the Australian Hydrographic Office

i tidal stream dataextracted from a hydrodynamic model developed by Btablogical Service of New
Zealand (MetService) for typical 24h spring and neap cywigs,100mspatialresolution, andcurrent
velocities averagettom surface to 15m depth

1 water level elevationdata extracted from the saméaydrodynamic model

1 wave fields with significant wave heights and periods extracted frbistoric wave data provided by
OMC International



Napier (New Zealand)

Simulation scenarios with arrival and departures transits of cruise ships were designed to highlight the
operational challenges due to:

91 long periodswelland associated reduction ainder keel clearanci the approach channel, together
with strong wind

1 strongwind andtight safety marginsvithin the harbourto dock at berthci2 2 K | Sfrboard side to
quay

A static mooring analysfer a large cruiseshipras carried out to highlight the importance of the availability of
information about themooring facilities of thdverth N.2

Approach
Channel

Turning
Basin

The simulator port model of Napier was createehimuse at CSMART and it consists of:

9 abathymetric modelcreated from the 902 dataset (2m resolution) provided by Land Information New
Zealand. Before importing the data into the bathymetric model of the simulator, the original 2m
resolution of the &.02 dataset was dowsampled to 20m with ahallow biasedelection of the depth
data

9 a3d visual modelcreated from satellite imagery and navaids information extracted from the latest
official ENCs provided by the Land Information New Zealand

1 water level elevationdataextracted from the 904 dataset provided by Land Information New Zealand.
The $104 dataset was created based on astronomical predictions

1 wave fields with significant wave heights and periods extracted from historic wave data provided by
OMC International

1 a berth model with data extracted from a test High Density topographic ENC produced by Land
Information New Zealand



Rotterdam(The Netherlands)

Simulation scenarios with arrival and departures transits of cruise ships were designed to highlight the
operational challenges due to:

9 tidal streams, strong wind and tight safety margins in the turning basiralf\&’aen)
9 reduced under keel clearance and safety margins in the approach channel to the cruise terminal

A static mooring analysis for a large cruiseship was carried out to highlight the importance of the availability of
information about the mooring facilities of the cruise terminal berth.

Approach channel

to Cruise Terminal

Cruise
Terminal

Waalhaven
Turning Basin

The simulator port model of Rotterdam was createchouse at CSMART and it consists of:

1 abathymetric modelcreated from the S.02 dataset§m resolution) provided by thRoyal Netherlands
Navy Hydrographic Serviddefore importing the data into the bathymetric model of the simulator, the
original5m resolution of the 802 dataset was dowsampled to20m with a shallowbiased selection
of the depth data

1 a3d visual modelcreated from satellite imagery and navaids information extracted from the latest
official ENCs provided ltlge Royal Netherlands Navy Hydrographic Setvice

i tidal stream dataextracted from a hydrodynamic model developedtbg Port of Rotterdanfor typical
24h spring and neap cycles, wB0m spatialresolution, and currenvelocities averaged from surface to
10m depth

1 water level elevationdata extracted from the same hydrodynamic model

1 aberth modelwith data extracted from a test High Density topographic ENC produced bRdpel
Netherlands Navy Hydrographic Service

10



Southampton(United Kingdom)

Inbound and outbound transits of cruise ships were simulated in the following three geographic areas of the
approach to Southampton:

1 the New Groundgeast of Nab Towef)for their potentially navigable areas at high watewell and
strong wind

1 the Thorne Channel, fordtsignificant and quickly changing tidal streams, strong wind, tight safety
margins and shallow waters

91 the Ocean termindior its tight safety margingidal streamand shallow waters

Ocean
Terminal

Thorne
Channel

The simulator port model of the port of Southampton was createddose at CSMART and it consists of:

1 abathymetric modelcreated from the S.02 data set (5m resolution) provided by the United Kingdom
Hydrographic Office. Before importing the data into the bathymetric model of the simulator, the original
5m resolution of the 802 data set was dowsampled to 20m with a sHalv-biased selection

I a3d visual modelcreated from satellite imagery and navaids information extracted from the latest
official ENCs provided by t&yal Netherlands Navy Hydrographic Setvice

9 tidal stream dataextracted from a hydrodynamic model provided by the United Kingdom Hydrographic
Office for typical 24h spring and neap cycles, with 60m spatial resolution, and current velocities averaged
from surface to the bottom.

1 water level elevationdata extracted from the same hydrodynamic model and referenced to three
locations Nab Tower, Cowes and Ocean Terminal)

11



S-10PRODUCAISD SERYTEETED

The test bed and sea trial were carried out with th#(® products as specified in the table below.

Melbourne Napier Rotterdam Southampton
S101
El . v S101 Not available v v
egtromc Producer: AHO S57 HD EN@vailable Producer: NLHO Producer: UKHO
Navigation Prod specEd 2.00 (bathymetric) Prod spec: Ed 20 Prod spec: Ed 2.0
Chart
S102 v v v v
Bathymetric Producer: AHO Producer:LINZ ProducerNLHO ProducerNLHO
Surface Prod spec: Ed 3.0 Prod spec: Ed 3.0 Prod spec: Ed 3.0 Prod spec: Ed 3.0
Grid resolution: 10m Grid resolution: 2m Grid resolution: 5m Grid resolution: 5m
S104 v v v v
Water levels Producer: MetServiceAHO ProducerLINZ ProducerNLHO ProducerUKHO
Prod spec: E2.0.0 Prod spec: E&.0.0 Prod spec: E&.0.0 Prod spec: E&.0.0
Based on hydrodynamic mode| Based on astronomical | Based on Based on
(MetService) / Astronomical predictions hydrodynamic model | hydrodynamic model
Predictions (AHO) Grid Resolution200m Grid Resolution: Grid Resolution:
Grid Resolution: 100m 0.5NM 0.5NM
S111 v v v
Surface Producer: MetServiceAHO Producer: NLHO Producer: UKHO
Currents Prod spec: E&.0.0 Prod spec: E&.0.0 Prod spec: E&.0.0
Based on hydrodynamic mode| Not applicableas surface| Based on Based on
(MetService) / Astronomical currents are negligible | hydrodynamic model | hydrodynamic model
Predictions (AHO) Grid Resolution: 30m| Grid Resolution: 60m
Grid Resolution: 100m Depth averaged -O| Depth averaged from
Depthaveraged @15m 10m surface to bottom
(MetService) / surface (AHO)
NaVIgatlona| ProducerAugtraIian Maritime Not available Not available Producer: UKHO
Warnings SafetyAuthority Prod  Ed. 2.0.0
Prod spec: E2.0.0 rod spec: £d. £.5.
S129 v v
Under Keel Service providetOMC Service providetOMC
Clearance International International _ _
Management Prod spec: Ed 2.0.0 Prod spec: E&.0.0 Not available Not available
Planning and real timg Planning and real time
monitoring of OMC DUKS| monitoring of OMC
generated overlay DUK@®@generated overlay
S57HDENC v v
topographic ) Producer: LINZ Producer: NLHO _
for S131 Not available To gather feedbacthat To gather feedback Not available
will be useful forIS131 that will be useful for
development development S131development
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The following ECDIS aB&€Svere used for both the test bed and sea trial phases.
Melbourne Napier Rotterdam Southampton
s101 s101 s101

EDCIS-300
_ _ S102 S102 S102 S102
Raymarine Pathfinder
S104 S104 S104 S104
S111 S111 S111
S101
S$102
ECDIS-300 S104
$102
OSI Maritime ECPINS S1i1
S124
S129 (static images)
$102 S$102 S$102
ECSoftware S102
S104 S104 S104
QPS Qastor S$104
S111 S111 S111
S$102 S$102
ECSoftware S104 S104 102 102
S104 S104
L S111 S111
SEAIq Pilot
S129 (real time| S129 (real time | S111 S111
monitoring) monitoring)
UKCM service S129 (planning and | S129 (planning and
OMC International DUKE& real time monitoring) | real time monitoring)
S57 ENCs
INSECDIS-S7 o7 D ENG SSTENCs
S57 ENCs S S57 ENCs
. . S57 HD ENC
NACOS Platinum (bathymetric and (to hi
. pographic)
topographic)
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The mentionedS100 ECDISECSand UKCM systems were connected to twi@rtsila Full Mission Bridge
Simulator DNV Class &s it is shown in the pictures belpalongside the existing Integrated Navigation System
NACOS Platinum displaying BENCSs.

The spacébehind thebridge cockpitwas organized with large screens and workstations to allow all other
attendees to operate R00ECDIS andCS

INS NACOS | S100 ECDISE=S  INS NACOS
Platinum Raymarine 8 Platinum 8 S100ECDIS
(Chart/Radar) Pathfinder (ECDIS) OSI Maritime
ECPINS
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OUTCOMEBESD RECCOMENDATI ONS

During the sea trial phase-(8 March 2026), qualitative feedback waslectedfrom attendees:
1 individually, through dedicated formbystakeholder group, sea trial area and @ product
1 as a group, durintacilitateddebriefing sessions held in a conference ro@ee picture below)

C2NX¥YaQ adlrdradaoda FyR ! L 23Sy S Nlcd&teddwiggitie 3d¢airi@lareF NB Y
included inAppendix C

eSS

L@

The paragraphs that follow (see list below with hyperlinks) are meant to summarise the deedblack
(collected both through the forms and the debriefing sessions) ip(Sproduct. Each paragraph contains
actionable recommendations for Hydrographic Offices and Technology Providers.

1 S10% Electronic Navigational Charts
S102 Bathymetric Surface

S104 Water Levels

S111 Surface Currents

S124 Navigational Warnings

S128 Catalogue of Nautical Products

S129 Under Keel Clearance Management

=A =/ =4 =4 4 4 =4

S57HD topographi&ENQto develop SL31)

15



GENERAL

Usability ¢ Tools for pecise navigation and mode awareness

During the sea trialgjsersacknowledged that the lack of familiarity with the twel80 ECDIS (including the
different navigation tool sed) made it difficult for them to judge the usability of their usaterfaces.

However,ndependently from the lack of familiarity with1®0 ECDIS atlCSusers recommende&100 ECDIS
manufacturersto focus also omavigation toolgpath predictors, past tracks with ship shapes, bow and stern
vectors, dynamic distances from selected ENC features/user objects) that are fit for the purpose of maneuvering
ships in confined waters. This is because with high resolutib®0Jroductsfuture ECDIS willaveto enable

precise navigation in confined waters, and advanced navigation toelaraessential part of it.

On the usability of 200 products, a recurrent commemtas madeabout the need for ECDIS aB€ Slike to

make it cleaito the user which 400 product is on at any point in time. In the realmasfation ystems with

different levels of automation, thisonceptis referred to asdMode Awarenesé® | v A y (i dZAAG|ASZES Aad 2
that allows toggling owff S100 products without digging into strbhenus, was brought as an exampleeof

possible solutionln this sense, rrother desirable featurdor S100 user interfaces would be enabling useéo

quickly revert to basic-801 ENQin case of confusion on anyl®0 layers.

Overall the usability of SL00 ECDIS user interfacgas deemedo be more important than ever to manage to
risk of information overload and screen clutter potentially derived from the interoperability of mult{il@0S
products and services.

Resolution, Accuracyand Metadata

With the future availability of higinesolution S100 products in confined waters, users will have to be educated
to the conceptual distinction between resolution itself (i.e. the density of the data) and accuracy (i.éamhow
from the truththe data i3.

This will requireS100 produtsto containmetadata that will make it possible for the usersunderstand the
product and judge its overall accura@dditionally,usersadvocatedquality indicatordbased ormetadatathat
is specific to each-$00 product.

Education beyond skibased training

The abilityto interpret S100 metadata will require users to acquire background knowledge in technical domains
that are more typical of coastal engineering and hydrodynamics than seafaring. Such knowledge will require
education in subjectsuch asydrographialata processingidal stream modelling, data analysthat will have

to complementthe skilkbased training required to gain familiarity with different useterfaces.

Planning even more importanthan monitoring

As the understanding of8)0 products grew during the sea trials, the attendesslisedthat S102, S104, S
111 and €129 might be equallgr evenmore important for voyage planning than voyage monitoring

16



From static, lowest tide depths tdime varying,correctedwater depths.

Attendeesrecognizedhat S100 will breakhe staticand lowesttide depth paradigm ohautical artography
by introducing time varyin@nd correctedvater depths

In this new paradigmt is important to clearly define the terminology associateith bathymetry.
1 Time varyingdepthsthat vary with time depending on the tide
1 Corrected depths adjustedby tideheights that are derived from:
o Astronomical datagredicted)
0 Hydrodynamic modelsr{odelled)

0 Real time sensoratual)

Difference betweenS129 and SL02 interoperating with S104

All attendeegealizedthe conceptualifferencebetween $129 and SL02 corrected by-304. The first i¥nder
Keel Clearancéocused, the second isathymetry focused S129 isgeneratedby consideringenvironmental
factors (tide heights, currents, and wavgshe ship's passage plan, route, timing and speeahd ship specific
responseto waves and interactions with the sea floor.

The difference became visible in Napier and Melbourne scenarios, where the influence of long period swell and
speed of deep draft ships Ha significant impact on under keel clearance margins.

Beyond the clear benefits o129 in operational scenarios with swell, complex tidal regimes and tight under
keel clearance margins, the attendees discussed the fact ti&9verlays could be useful in more benign
operational scenarioas well to verify the accuracy of-804astronomicallypredicted corrections. In this sense,
S129 couldfacilitate the transitionfrom static, lowest tide depths to time varying, corrected depths

S100 exchange sets

During the tesbed phase, the loading of the exchange gatsduced by the Hydrographic Officemoved to be
challenging, especially with1®4 and SL.11. Many iterations of the catalogue files were necessary to load the
exchange setonthe S100 ECDIECSIid not present any such challenges in loading the exchange sets as they
are not compelled to adhere to the validation criteria required by IHO/IEC standards.

HydrographicOfficerole

A discussion was held dime fact thatS100 products in confined waters will require some level of specificity to
the unique operational challenges of a port, in terms of resolution, coverage, and metadata. This will require
some form of cooperation between Hydrographic Offidesrt Authoritiesand S100 service provider$eyond

the mereexchange of data.

The Port of Rotterdam shared its experience vgtbvidingberth datato the Netherlands Hydrographic Office
through a dedicated API, ensuring ttendardizednformation is transmittedvith no delay.

17



S101Electronic Navigational Charts

Pick report

Users agreed on the fact that especially during navigation in confined waters, the use of the pick report to
retrieve information from 801 should be minimal. Possible solutions could be the use of text aligned along
features similarly to what was done @3 LISNJ OKI NIiZ | yR KF@Ay3a GKS Ay T2N)YI
by simply hovering on a featurén any case, if a feature is picked for information, its geometry should be
highlighted, especially when it comes to area features such as anchor@@g aestricted areas and dredged

areas.

The NL HO highlighted thatl®1 contains complex attributes that might require too many clickaccess one
piece of information. The following potential shortcomings might require consideration at IHO
standards/guidance level:

1 The first information in theick report is the chart number and the ID of the featusgen though lis
information is not the most important

1 The pick report does not show the relations between feasure
1 Recommended tracks, navigation Ime@ndleading lightsare linked as a collectiomndthe pick report
should show this too.
Portrayal of navaids and text placement

Users agreed thatiere is not much differencia the portrayalof S57 and SL01, which is positive for a smooth
transition on board and during training.

The Navaids symbology is improved compared wiiY Sas it puts together the traditional symbols with the
colour of the simplified ones.

The possibility of aligning text to featuresdesirableduring navigation in confined waters, especially if smart
text placements maksgthe use the pick report functionedundant

18



Integration between S101 and S102 bathymetry

The need for consistencyas discussetietween S101 and SL02 edition/updates and vertical datums both

within the ECDIS, but also between ECIDE&gespeciallyif producers are differentThis could be potentially

the case in Rotterdam, where the local Port Authority has the capability to prodi62 8atasets foECS

¢KS vdzZtAade 2F . FiKeYSINRO 5FdF Aa I O02YLX SE 2062SC
cooperation between the Hydrographic Offices and local Port Authorities.

Boundary between $7 and S101

In the Dual Fuel transition from&¥ to $100, it would be desirable to clearly display th@indary betweers

57 and SL01 ENCsandmake use of more text in the line stylgo mariners don't need to use pick report to
understand what the line is intended to show

19



S102Bathymetric Surface

Safetycontours

All users agreed on the fact thdte most significanand positivechangeintroduced by SL02 is the ability to
define a specificsafety contour beyond the traditional 5m, 10m, 15m and 20m on€kisallows for a clearer
andmore accurate depiction of the boundary between navigable andmarigable watergand, in turn, of the
safety margins available while maneuvering ships in confined waters.

Users alsaealizedthat the 4 shades color palette (customized by setting shallow, safety and deep contours)
that doesnot add much valugvith the contour intervals of standard (nehnigh densityENCs, with-302 allows

to identify gradients and areas of deep water that are important for the maneuverability of the videsetver,

if a solid black line is drawn around the deep conidlien this can easily be confused with the Safety Contour

Sea Trial Area: Rotterdam
System: 00 ECDIBaymarine Pathfinder

Four shades on-802 to identifythe deepest section athe channel

Sea Trial Area: Rotterdam
SystemECSSEAIq Pilot
Four shades on-802 to identifythe deepest section othe channel

20



SEAiq Pilot offers optionto displayySt v Ay A0 F Yy RIF NR& O2y F2NXIFyd aNIF adSNJ
similar to $57/S101, with contour, depth areas, and soundings all frorh03. In vector presentation, any
shallow, safety and deep contourarche chosen bthe user, as well as the contour interv@he sreenshos of

SEAIq Pilot in this report are a mixture of the two presentations.

Minimum, Maximumand Optimum Displayscale

The users highlighted that1®2 appeared too late while zoomiiig on ECDIS- B0 for both Melbourne and
Napier areas. Having thel®2 only when the ship length occupies half of the screen sizesconsideredioo
late as it does notallow looking ahead to the next phase of the maneuver. B83he same S02sdatasets
appeared at an appropriate scale.

The Hydrographic Offices highlighted that it would be helpful encadiigi 02 datasetsiot onlythe Minimum
DisplayScale, but alsthe MaximumDisplayScaleand the Optimum Display Scale
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Maintained depths of dredged areas

Users noticed that-301 soundings disappeared wherdAl& was turned on, except for the least maintained
depths associated to dredged areas. This can create confusion between maintained@epibh do not refer

to specific geographic positisig and $102 deptts. The least maintained depthassociated to dredged areas
should disappear when anrl®2data layeris on
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Resolution guidance for ports

Users discussed &ngth with all other stakeholders about the resolution of datasets. There was congbasus
it would be useful tovork on an IHQuidance for Hydrographic Offices adapt S102 resolutions to a set of
different operational scenarios in confined waters

For example, the four sea trial areas all had different resolutions that were dethdeagh multiple iterations
during the testbed phase:

9 Rotterdam: 5m
1 Napier: 2m
1 Melbourne 10m
1 Southamptonsm
The main criteria for deciding on these resoluti@ne:
1 the safety margins
1 the coverage and size of dataset

This brings tanore general discussion about the fact th&100 products in confined waters will require some
level of specificity to the unique operational challenges of a port, in terms of resolution, coverage, and metadata.
This will require some form of cooperation between Hydrographic Offices and Port Rigthdreyond thenere
exchange obathymetricsurveydata.

Datasetboundarnesand isolated dangers

The portrayal of the data boundary between adjoinind(2 datasets (bluehick line) clutters the screen,
especially when there are many higisolution S102 adjacentellsin a relatively small geographic area (like
Rotterdam).

it ..

Sea Trial AreRotterdam

System: 400 ECDIBaymarinePathfinder
Boundary of 902 cells (blue thick line)
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Moreover, the S102 dataset should not coverl®1 shoreline constructions, land areas and isolated dangers
(wrecks, rocks and obstructions). For the latter, users expressed the preference in having the isolated dangers
symbols displayed, with the least ptd aligned between-301 and SL02.

T ? Hclrop 59
\L ‘ N : -

Sea Trial Are®Rotterdam Sea Trial Are®Rotterdam
System: 800 ECDIBaymarine Pathfinder System: S00 ECDIBaymarine Pathfinder
S102 over shoreline constructions S101 cell without SL02 data layer on

Sea Trial Aredflelbourne

SystemECSSEAIq Pilot
ENC Rock feature with value of sounding 6.1m visible d2Sas well as historic wreck with depth unknown
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S104Water Levels

Display oftide corrections

Users felt that the display of tide corrections values in regular grid were unnecessary, especially because the tide
height values could be confused with spot soundings. It would be very important to recaineaear indication
that the S104 corrections are ON, with the ability to toggle the visualization of the tide height ON and OFF,

together with the trend (rising or falling tideThe ECS Seaiq Pilot software does not allow the automatic tide
correction of neither 02, nor SL01 bathymetry.
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Comments were maden the complexity of selecting the corrdane for the display of 804 (and §11). While

in monitoring mode this should be simple enough (assumind=tBECDIS clock is reasonably synchronisad)
planning mode it is very easy to not correctly select the intended (planned) time at each location of interest. This
is compounded by the possibility that the user may be planning for arrival in a timezone different from the one
they are currently locizd in. The ECSeaiq Pilosoftware used does not provide indication of the timezone(s)
used in the display and application c184/S111 data

e Radar 1&"“':%“2‘: =15:46:01 UTC M ENC Category: All Depth: (m] Status; Overscaled X1.3

y——— S e
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Sea Trial Areé&Bouthampton
SystemS57 INSECDIS NACOS Platinum

Contour settings for an 8.6m draft cruiseship navigating thro
New Groundsvith 4.5m UKC as a result of 4.2m height of tide

Alignment between S102 and SL04 vertical coordinate systems

On a technical cartographic level, it was highlighted that {803 the only permitted vertical coordinate system

is EPSG:6498 (depthmeters ¢ orientation down). For 804, the vertical coordinate system can be either
EPSG:6498 or EPSG:6499 (hegghteters ¢ orientation up). Because-B)4 can also be configured with a
downward orientation, the Water Level Adjustment may result in a lower combined value (i.e., indicating less
water depth). The topic needs to be brought to the attention of the IHO TWlaser level and Current Working
Group (TWCWG).

In the Melbourne Sedrial area, vertical datums change significantly within a relatively small geographic area
(see picture next page)lo overcome these issues, hydrodynamic models typically use Mean Sea Level as
reference for tigl heights. When generating®®4 datasets from sudiydrodynamianodels,a reduction to LAT

will have toconsider different correctionghat are consistent with those used for thel82 bathymetry.
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Sea Tal Area: Melbourne
Vertical datum orrections to apply
to reduce to Lowest Astronomical

A
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The spatial resolution of suchl®4 grid should be determined in relation to the spatial variability of tide heights.
To capture this variability, the 24 test dataset for the Melbourne Sea Trial Area had a dense spatial resolution
which was clutteringhe display, especially whamsedin combination with 811 data.However,If the S104
spatial resolutionwas reduced (ie. grid spacing made largerthen there would be larger areas around the
boundaries of the bathymetry datum polygons where the comdovater depthwould beincorrect As the S

104 data must be interpolated to adjust the bathymetry, a zone of incorrect water depths must exist either side
of a LAT datum change.

Sea Tal Area: Melbourne
S104 gridded data together witg-102
and $S111 data layers on




Metadata

In Rotterdam Se#ial area, river discharge and wind can play a role in creating differences between tidal height
that are modelled or astronomically predicted, and actual tidal heights.

In other areas such as Melbourne, where the tidal regime is complex due to different water systems coming into
contact, the differences between modelled/astronomically predicted tidal heights and actual ones can also be
significant to transits with tightnder keel clearance margins.

With this in mind, all attendees agreed on the ndedjive usersnetadatato discern whether an-$04 dataset

is derived from hydrodynamic models or astronomical predictiarg] if it takes into account real time
measurementsvhichin turn account for all external factors that can influence tide height variations, such as
river discharges and wind.

29



S111Surface Currents

Resolution

The resolution of datasets was discussed at length by users and all other stakehbliageswas consensus that
it would be useful to have some guidance for Hydrographic Offices for specific port environments.

For example, the three sea trial areas with B test data sets all had different resolutions that were decided
during the testbed phase, through multiple iterations:

1 Rotterdam: 30m
1 Southampton: 60m
1 Melbourne: 100m
The main criteria for deciding on these resoluti@ne:
safety margins
variability of currents (e.g. in Melbourrike currents can rapidly change direction and intensity)
coverage and size dhataset
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Metadata

Similarly to what discussed for1l®4, environmental factors such asser discharge and wind casignificantly
alter the tidal streams predicted by hydrodynamic models.

This is the case of the three sea trial areas of Melbourne, Rotterdam and Southgwtere tidal stream
velocities can be affected by environmental factors.

With this in mind, 8 attendees agreed on the need to give users metadata to discern whetheflahdtaset

is derived from hydrodynamic models or astronomical predicti@ml to what levelthe currentvelocity is
referred to. For example, the three1d1 datasets used for the sea trial areas were produced with currents
velocitiescalculated on three different reference levels:

1 Melbourne: from surface to 15m depth
1 Rotterdam: from surface to 10m depth
1 Southampton: from surface to sea floor (entire water column).

In the middle of the transit through The Rip in Melbourne, where the bathymetry changes from less than 20m
to 80m, the difference between a current averaged from surface to 15m and another averaged from surface to
sea floor is significant. A depth averagarent from surface to sea floor where the water depth is 80m is the
order of decimal knots, whereas if average from surface to 15m, it is in the order of 5kn.

Oneof the most important 811 metadata should be the range of depths (freofused to average the current
velocities.

This brings us back to a more general discusalmout the fact thatS100 products in confined waters will
require some level of specificity to the unique operational challenges of a port, in terms of resolution, coverage,
and metadata. This will require some form of cooperation between Hydrographic QfficgsAuthoritiesand

other external organisations providing hydrodynamic models.

SeaTrial Area: Melbourne

SystemS100 ECDIS OSI Maritime ECPINS
Sl1l1lgenerated from astronomical predictions
(low resolution- unknown reference depth)
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