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BACKGROUND AND AIM 

As the maritime industry prepares for new generation of S-100 ECDIS, Carnival Corporation & plc, through its 

Center for Simulator Maritime Training (CSMART), has coordinated an initiative to evaluate SȤ100 products in its 

full mission bridge simulators. S-100 is a new digital framework developed by the International Hydrographic 

Organization (IHO) to deliver richer, real-time maritime data for more precise and efficient navigation. Further 

background information about S-100 can be accessed through the IHO website https://iho.int/en/s -100-

universal-hydrographic-data-model. 

 

The initiative brought together hydrographic offices, marine pilots, cruiseship captains, deck officers, shore-

based marine managers and maritime technology providers to evaluate S-100 products in four ports: Melbourne 

(AU), Napier (NZ), Rotterdam (NL), and Southampton (UK). 

The άS-100 in confined waterǎέ initiative started in November 2024 and culminated in March 2026 with 5 days 

of simulations from 9 to 13 March 2026 at CSMART. The initiative was supported by the national hydrographic 

offices of Australia, Netherlands, New Zealand and United Kingdom, and was ŜƴŘƻǊǎŜŘ ŀǎ ŀ ά{Ŝŀ ¢Ǌƛŀƭ !ǊŜŀέ ōȅ 

the International Hydrographic Organisation, with reference to Annex C - IHO Guidelines for Sea-Trial Areas 

(Draft Edition 0.1.1 ς March 2025). 

As outlined by the mentioned IHO guidelines, the concepts of S-100 test bed and S-100 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


 

 

6 

 

¶ Test Bed is useful for early stages of development; 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 in S-100 dry runs to test the datasets on ECDIS and 

Portable Pilot Units dry runs. A few iterations were necessary to have S-100 datasets ready for the Sea 

Trial. 

¶ Sea Trial is useful after test bed validation to confirm operational readiness and gather real-world 

feedback. For example, all the S-100 data sets tested 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 trial conducted at CSMART (Almere The 

Netherlands), with recommendations for improvements in standards, data, systemsΩ usability and education. 
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STAKEHOLDERS 

The test bed and sea trial in confined waters saw the participation of the following stakeholders (per group, in 

alphabetical order within group). 

Hydrographic Offices 

¶ Australian Hydrographic Office - AHO 

¶ Land Information New Zealand όŀƭǎƻ ƻǇŜǊŀǘƛƴƎ ŀǎ ¢ƻƛǘǹ ¢Ŝ ²ƘŜƴǳŀύ - LINZ 

¶ Royal Netherlands Navy Hydrographic Service (Dienst der Hydrografie) - NLHO 

¶ Service Hydrographique et Océanographique de la Marine ς SHOM (observer) 

¶ United Kingdom Hydrographic Office ς UKHO 

Marine Pilots 

¶ Port of Napier (New Zealand) 

¶ Nederland Loodswezen (Rotterdam) 

¶ Port Phillip Sea Pilots (Melbourne - Australia) 

¶ United Kingdom aŀǊƛǘƛƳŜ tƛƭƻǘǎΩ !ǎǎƻŎƛŀǘƛƻƴ 

Cruiseship Captains 
and Deck Officers 

¶ Carnival UK (Carnival Corporation) 

¶ Holland America (Carnival Corporation) 

¶ Princess Cruises (Carnival Corporation) 

Shore-based marine 
managers 

¶ Carnival Maritime (Carnival Corporation)  

¶ Princess Cruises (Carnival Corporation) 

Simulator Instructors ¶ CSMART (Carnival Corporation) 

Port Authorities 

¶ Port of Auckland (New Zealand) ς observer 

¶ Port of Rotterdam Authority (Netherlands) 

Technology Providers 

¶ OMC International (developer of DUKC® software) 

¶ OSI Maritime (developer of ECPINS S-100 ECDIS) 

¶ Quality Positioning Services QPS (developer of Qastor ECS software) 

¶ SEAiq Pilot (developer of ECS software) 

¶ Teledyne (developer of Raymarine Pathfinder S-100 ECDIS) 

¶ Wärtsilä Voyage Services (developer of CSMART simulators) 
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SEA TRIAL AREAS 

The test bed and sea trial was conducted for the following four areas, selected to highlight different use cases in 

confined waters. A detailed description of the simulation runs, and ship models is included in Appendix A and 

Appendix B respectively. 

Melbourne (Australia) 

Inbound and outbound transits of cruise ships and deep draft cargo ships were simulated in the following two 

geographic areas of the approach to Port Phillip Bay: 

¶ The Rip, for its significant and quickly changing tidal streams, differences in vertical datums, long period 

swell, strong wind, tight safety margins (channel width and under keel clearance) 

¶ The South Channel, for its tight safety margins (channel width and under keel clearance) 

 

The simulator port model of The Rip and South Channel was created in-house at CSMART and it consists of: 

¶ a bathymetric model created from the S-102 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 S-102 dataset was down-sampled to 40m with a shallow-biased selection. 

¶ a 3d visual model created from satellite imagery and navaids information extracted from the latest 

official ENCs provided by the Australian Hydrographic Office 

¶ tidal stream data extracted from a hydrodynamic model developed by Meteorological Service of New 

Zealand (MetService) for typical 24h spring and neap cycles, with 100m spatial resolution, and current 

velocities averaged from surface to 15m depth 

¶ water level elevation data extracted from the same hydrodynamic model 

¶ wave fields with significant wave heights and periods extracted from historic wave data provided by 

OMC International 

The Rip 

South Channel 
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Napier (New Zealand) 

Simulation scenarios with arrival and departures transits of cruise ships were designed to highlight the 

operational challenges due to: 

¶ long period swell and associated reduction of under keel clearance in the approach channel, together 

with strong wind 

¶ strong wind and tight safety margins within the harbour to dock at berth ά2 ²ƘŀǊŦέ starboard side to 

quay 

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 berth N.2. 

 

The simulator port model of Napier was created in-house at CSMART and it consists of: 

¶ a bathymetric model created from the S-102 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 S-102 dataset was down-sampled to 20m with a shallow biased selection of the depth 

data 

¶ a 3d visual model created from satellite imagery and navaids information extracted from the latest 

official ENCs provided by the Land Information New Zealand 

¶ water level elevation data extracted from the S-104 dataset provided by Land Information New Zealand. 

The S-104 dataset was created based on astronomical predictions   

¶ wave fields with significant wave heights and periods extracted from historic wave data provided by 

OMC International 

¶ a berth model with data extracted from a test High Density topographic ENC produced by Land 

Information New Zealand 

Approach 

Channel 

Turning 

Basin 
Berth 

ά2 ²ƘŀǊŦέ 
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Rotterdam (The Netherlands) 

Simulation scenarios with arrival and departures transits of cruise ships were designed to highlight the 

operational challenges due to: 

¶ tidal streams, strong wind and tight safety margins in the turning basin (Waalhaven) 

¶ 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. 

 

The simulator port model of Rotterdam was created in-house at CSMART and it consists of: 

¶ a bathymetric model created from the S-102 dataset (5m resolution) provided by the Royal Netherlands 

Navy Hydrographic Service. Before importing the data into the bathymetric model of the simulator, the 

original 5m resolution of the S-102 dataset was down-sampled to 20m with a shallow-biased selection 

of the depth data 

¶ a 3d visual model created from satellite imagery and navaids information extracted from the latest 

official ENCs provided by the Royal Netherlands Navy Hydrographic Service. 

¶ tidal stream data extracted from a hydrodynamic model developed by the Port of Rotterdam for typical 

24h spring and neap cycles, with 30m spatial resolution, and current velocities averaged from surface to 

10m depth 

¶ water level elevation data extracted from the same hydrodynamic model 

¶ a berth model with data extracted from a test High Density topographic ENC produced by the Royal 

Netherlands Navy Hydrographic Service. 

  

Waalhaven 

Turning Basin 

Approach channel 

to Cruise Terminal 

Cruise 

Terminal 
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Southampton (United Kingdom) 

Inbound and outbound transits of cruise ships were simulated in the following three geographic areas of the 

approach to Southampton: 

¶ the New Grounds (east of Nab Tower), for their potentially navigable areas at high water, swell and 

strong wind 

¶ the Thorne Channel, for its significant and quickly changing tidal streams, strong wind, tight safety 

margins and shallow waters 

¶ the Ocean terminal for its tight safety margins, tidal stream and shallow waters 

 

 The simulator port model of the port of Southampton was created in-house at CSMART and it consists of: 

¶ a bathymetric model created from the S-102 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 S-102 data set was down-sampled to 20m with a shallow-biased selection  

¶ a 3d visual model created from satellite imagery and navaids information extracted from the latest 

official ENCs provided by the Royal Netherlands Navy Hydrographic Service. 

¶ tidal stream data extracted 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. 

¶ water level elevation data extracted from the same hydrodynamic model and referenced to three 

locations (Nab Tower, Cowes and Ocean Terminal) 

New 

Grounds 

Thorne 

Channel 

Ocean 

Terminal 



 

 

12 

 

S-100 PRODUCTS AND SERVICES TESTED 

The test bed and sea trial were carried out with the S-100 products as specified in the table below. 

 Melbourne Napier Rotterdam Southampton 

S-101 

Electronic 
Navigation 
Chart 

 
Producer: AHO 

Prod spec: Ed 2.0.0 

S-101 Not available 

S-57 HD ENC available 
(bathymetric) 

 
Producer: NLHO 

Prod spec: Ed 2.0.0 

 
Producer: UKHO 

Prod spec: Ed 2.0.0 

S-102 

Bathymetric 
Surface 

 
Producer: AHO 

Prod spec: Ed 3.0.0 

Grid resolution: 10m 

 
Producer: LINZ 

Prod spec: Ed 3.0.0 

Grid resolution: 2m 

 
Producer: NLHO 

Prod spec: Ed 3.0.0 

Grid resolution: 5m 

 
Producer: NLHO 

Prod spec: Ed 3.0.0 

Grid resolution: 5m 

S-104 

Water levels 
 

Producer: MetService / AHO 

Prod spec: Ed 2.0.0 

Based on hydrodynamic model 
(MetService) / Astronomical 
Predictions (AHO) 

Grid Resolution: 100m 

 
Producer: LINZ 

Prod spec: Ed 2.0.0 

Based on astronomical 
predictions 

Grid Resolution: 200m 

 
Producer: NLHO 

Prod spec: Ed 2.0.0 

Based on 
hydrodynamic model 

Grid Resolution: 
0.5NM 

 
Producer: UKHO 

Prod spec: Ed 2.0.0 

Based on 
hydrodynamic model 

Grid Resolution: 
0.5NM 

S-111 

Surface 
Currents 

 
Producer: MetService / AHO 

Prod spec: Ed 2.0.0 

Based on hydrodynamic model 
(MetService) / Astronomical 
Predictions (AHO) 

Grid Resolution: 100m 

Depth averaged 0-15m 
(MetService) / surface (AHO) 

Not applicable as surface 
currents are negligible 

 
Producer: NLHO 

Prod spec: Ed 2.0.0 

Based on 
hydrodynamic model 

Grid Resolution: 30m 

Depth averaged 0-
10m 

 
Producer: UKHO 

Prod spec: Ed 2.0.0 

Based on 
hydrodynamic model 

Grid Resolution: 60m 

Depth averaged from 
surface to bottom 

S-124 

Navigational 
Warnings 

 
Producer: Australian Maritime 
Safety Authority 

Prod spec: Ed 2.0.0 

Not available Not available 
 

Producer: UKHO 

Prod spec: Ed. 2.0.0 

S-129 

Under Keel 
Clearance 
Management 

 
Service provider: OMC 
International 

Prod spec: Ed 2.0.0 

Planning and real time 
monitoring of OMC DUKC® 
generated overlay 

 
Service provider: OMC 
International 

Prod spec: Ed 2.0.0 

Planning and real time 
monitoring of OMC 
DUKC® generated overlay 

Not available Not available 

S-57 HD ENC 
topographic 
for S-131 
development 

Not available 

 
Producer: LINZ 

To gather feedback that 
will be useful for S-131 
development  

 
Producer: NLHO 

To gather feedback 
that will be useful for 
S-131 development 

Not available 
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SYSTEMS USED FOR THE TEST BED AND SEA TRIAL 

The following ECDIS and ECS were used for both the test bed and sea trial phases.    

 Melbourne Napier Rotterdam Southampton 

EDCIS S-100 

Raymarine Pathfinder 

 

S-101 

S-102 

S-104 

S-111 

S-102 

S-104 

S-101 

S-102 

S-104 

S-111 

S-101 

S-102 

S-104 

S-111 

ECDIS S-100 

OSI Maritime ECPINS 

S-101 

S-102 

S-104 

S-111 

S-124 

S-129 (static images) 

S-102   

ECS Software 

QPS Qastor 

S-102 

S-104 

S-111 

S-102 

S-104 

S-102 

S-104 

S-111 

S-102 

S-104 

S-111 

ECS Software 

SEAiq Pilot 

S-102 

S-104 

S-111 

S-129 (real time 
monitoring) 

S-102 

S-104 

S-111 

S-129 (real time 
monitoring) 

S-102 

S-104 

S-111 

S-102 

S-104 

S-111 

UKCM service 

OMC International DUKC® 

S-129 (planning and 
real time monitoring) 

S-129 (planning and 
real time monitoring) 

  

INS-ECDIS S-57 

NACOS Platinum 
S-57 ENCs 

S-57 ENCs 

S-57 HD ENCs 
(bathymetric and 
topographic) 

S-57 ENCs 

S-57 HD ENC 
(topographic) 

S-57 ENCs 
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The mentioned S-100 ECDIS, ECS and UKCM systems were connected to two Wärtsilä Full Mission Bridge 

Simulator DNV Class A, as it is shown in the pictures below, alongside the existing Integrated Navigation System 

NACOS Platinum displaying S-57 ENCs. 

The space behind the bridge cockpit was organized with large screens and workstations to allow all other 

attendees to operate S-100 ECDIS and ECS. 

 

 

 

  

 

Bridge cockpit 

S-100 ECDIS 

Raymarine 

Pathfinder 

S-100 ECDIS 

OSI Maritime 

ECPINS 

INS NACOS 

Platinum 

(Chart/Radar) 

INS NACOS 

Platinum 

(ECDIS) 

ECS 

SEAiq Pilot ECS QPS 

Qastor 
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OUTCOMES AND RECCOMENDATIONS 

During the sea trial phase (9-13 March 2026), qualitative feedback was collected from attendees: 

¶ individually, through dedicated forms, by stakeholder group, sea trial area and S-100 product 

¶ as a group, during facilitated debriefing sessions held in a conference room (see picture below) 

CƻǊƳǎΩ ǎǘŀǘƛǎǘƛŎǎ ŀƴŘ !L ƎŜƴŜǊŀǘŜŘ ƛƴǎƛƎƘǘǎ ŦǊƻƳ ǘƘŜ ŀƎƎǊŜƎŀǘŜŘ ŀƴǎǿŜǊǎ collected during the sea trial, are 

included in Appendix C. 

 

The paragraphs that follow (see list below with hyperlinks) are meant to summarise the overall feedback 

(collected both through the forms and the debriefing sessions) by S-100 product. Each paragraph contains 

actionable recommendations for Hydrographic Offices and Technology Providers. 

¶ S-101: Electronic Navigational Charts 

¶ S-102: Bathymetric Surfaces 

¶ S-104: Water Levels 

¶ S-111: Surface Currents  

¶ S-124: Navigational Warnings  

¶ S-128: Catalogue of Nautical Products  

¶ S-129: Under Keel Clearance Management  

¶ S-57 HD topographic ENC (to develop S-131) 
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GENERAL 

 

Usability ς Tools for precise navigation and mode awareness 

During the sea trials, users acknowledged that the lack of familiarity with the two S-100 ECDIS (including the 

different navigation tool sets) made it difficult for them to judge the usability of their user-interfaces. 

However, independently from the lack of familiarity with S-100 ECDIS and ECS, users recommended S-100 ECDIS 

manufacturers to focus also on navigation tools (path 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 resolution S-100 products, future ECDIS will have to enable 

precise navigation in confined waters, and advanced navigation tools are an essential part of it. 

On the usability of S-100 products, a recurrent comment was made about the need for ECDIS and ECS alike to 

make it clear to the user which S-100 product is on at any point in time. In the realm of aviation systems with 

different levels of automation, this concept is referred to as άMode AwarenessέΦ !ƴ ƛƴǘǳƛǘƛǾŜ άƭŀȅŜǊǎ-ƭƛƪŜέ ƛŎƻƴ 

that allows toggling on-off S-100 products without digging into sub-menus, was brought as an example of a 

possible solution. In this sense, another desirable feature for S-100 user interfaces would be enabling users to 

quickly revert to basic S-101 ENC, in case of confusion on any S-100 layers. 

Overall, the usability of S-100 ECDIS user interfaces was deemed to be more important than ever to manage to 

risk of information overload and screen clutter potentially derived from the interoperability of multiple S-100 

products and services. 

Resolution, Accuracy and Metadata 

With the future availability of high-resolution S-100 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.e. how far 

from the truth the data is). 

This will require S-100 products to contain metadata that will make it possible for the users to understand the 

product and judge its overall accuracy. Additionally, users advocated quality indicators based on metadata that 

is specific to each S-100 product. 

Education beyond skill-based training 

The ability to interpret S-100 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 subjects such as hydrographic data processing, tidal stream modelling, data analysis, that will have 

to complement the skill-based training required to gain familiarity with different user-interfaces.   

Planning even more important than monitoring 

As the understanding of S-100 products grew during the sea trials, the attendees realised that S-102, S-104, S-

111 and S-129 might be equally or even more important for voyage planning than voyage monitoring. 
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From static, lowest tide depths to time varying, corrected water depths. 

Attendees recognized that S-100 will break the static and lowest-tide depth paradigm of nautical cartography, 

by introducing time varying, and corrected water depths. 

In this new paradigm, it is important to clearly define the terminology associated with bathymetry: 

¶ Time varying: depths that vary with time depending on the tide 

¶ Corrected: depths adjusted by tide heights that are derived from: 

o Astronomical data (predicted) 

o Hydrodynamic models (modelled) 

o Real time sensors (actual) 

Difference between S-129 and S-102 interoperating with S-104 

All attendees realized the conceptual difference between S-129 and S-102 corrected by S-104. The first is Under 

Keel Clearance focused, the second is bathymetry focused. S-129 is generated by considering environmental 

factors (tide heights, currents, and waves), the ship's passage plan, route, timing and speed, and ship specific 

response to 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 had a significant impact on under keel clearance margins. 

Beyond the clear benefits of S-129 in operational scenarios with swell, complex tidal regimes and tight under 

keel clearance margins, the attendees discussed the fact that S-129 overlays could be useful in more benign 

operational scenarios as well, to verify the accuracy of S-104 astronomically predicted corrections. In this sense, 

S-129 could facilitate the transition from static, lowest tide depths to time varying, corrected depths. 

S-100 exchange sets 

During the test bed phase, the loading of the exchange sets produced by the Hydrographic Offices proved to be 

challenging, especially with S-104 and S-111. Many iterations of the catalogue files were necessary to load the 

exchange sets on the S-100 ECDIS. ECS did 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.  

Hydrographic Office role 

A discussion was held on the fact that S-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, Port Authorities and S-100 service providers, beyond 

the mere exchange of data. 

The Port of Rotterdam shared its experience with providing berth data to the Netherlands Hydrographic Office 

through a dedicated API, ensuring that standardized information is transmitted with no delay. 
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S-101 Electronic 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 S-101 should be minimal. Possible solutions could be the use of text aligned along 

features similarly to what was done on ǇŀǇŜǊ ŎƘŀǊǘΣ ŀƴŘ ƘŀǾƛƴƎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀǾŀƛƭŀōƭŜ ƛƴ ƳŀǊƛƴŜǊΩǎ ƭŀƴƎǳŀƎŜ 

by simply hovering on a feature. In any case, if a feature is picked for information, its geometry should be 

highlighted, especially when it comes to area features such as anchorage areas, restricted areas and dredged 

areas.  

The NL HO highlighted that S-101 contains complex attributes that might require too many clicks to access one 

piece of information. The following potential shortcomings might require consideration at IHO 

standards/guidance level: 

¶ The first information in the pick report is the chart number and the ID of the feature, even though this 

information is not the most important 

¶ The pick report does not show the relations between features 

¶ Recommended tracks, navigation lines and leading lights are linked as a collection, and the pick report 

should show this too. 

Portrayal of navaids and text placement 

Users agreed that there is not much difference in the portrayal of S-57 and S-101, which is positive for a smooth 

transition on board and during training. 

The Navaids symbology is improved compared with S-57, as it puts together the traditional symbols with the 

colour of the simplified ones. 

The possibility of aligning text to features is desirable during navigation in confined waters, especially if smart 

text placements makes the use the pick report function redundant. 
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Integration between S-101 and S-102 bathymetry 

The need for consistency was discussed between S-101 and S-102 edition/updates and vertical datums both 

within the ECDIS, but also between ECIDS and ECS, especially if producers are different. This could be potentially 

the case in Rotterdam, where the local Port Authority has the capability to produce S-102 datasets for ECS. 

¢ƘŜ vǳŀƭƛǘȅ ƻŦ .ŀǘƘȅƳŜǘǊƛŎ 5ŀǘŀ ƛǎ ŀ ŎƻƳǇƭŜȄ ƻōƧŜŎǘΣ ŀƴŘ ƛǘǎ ά¢ŜƳǇƻǊŀƭ ±ŀǊƛŀǘƛƻƴέ ŀǘǘǊƛōǳǘŜ ǿƛƭƭ ŀƭǎƻ ǊŜǉǳƛǊŜ 

cooperation between the Hydrographic Offices and local Port Authorities. 

Boundary between S-57 and S-101 

In the Dual Fuel transition from S-57 to S-100, it would be desirable to clearly display the boundary between S-

57 and S-101 ENCs, and make use of more text in the line style, so mariners don't need to use pick report to 

understand what the line is intended to show. 
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S-102 Bathymetric Surfaces 

Safety contours 

All users agreed on the fact that the most significant and positive change introduced by S-102 is the ability to 

define a specific safety contour, beyond the traditional 5m, 10m, 15m and 20m ones. This allows for a clearer 

and more accurate depiction of the boundary between navigable and non-navigable waters and, in turn, of the 

safety margins available while maneuvering ships in confined waters. 

Users also realized that the 4 shades color palette (customized by setting shallow, safety and deep contours) 

that does not add much value with the contour intervals of standard (non-high density) ENCs, with S-102 allows 

to identify gradients and areas of deep water that are important for the maneuverability of the vessel. However, 

if a solid black line is drawn around the deep contour, then this can easily be confused with the Safety Contour. 

 

 

Sea Trial Area: Rotterdam 

System: S-100 ECDIS Raymarine Pathfinder 

Four shades on S-102 to identify the deepest section of the channel 

Sea Trial Area: Rotterdam 

System: ECS SEAiq Pilot 

Four shades on S-102 to identify the deepest section of the channel 
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SEAiq Pilot offers option to display S-млн ƛƴ ǎǘŀƴŘŀǊŘǎ ŎƻƴŦƻǊƳŀƴǘ άǊŀǎǘŜǊ ǇƻǊǘǊŀȅŀƭέ ŀƴŘ ƛƴ ǾŜŎǘƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ 

similar to S-57/S-101, with contour, depth areas, and soundings all from S-102. In vector presentation, any 

shallow, safety and deep contours can be chosen by the user, as well as the contour interval. The screenshots of 

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

Minimum, Maximum and Optimum Display Scale 

The users highlighted that S-102 appeared too late while zooming-in on ECDIS S-100 for both Melbourne and 

Napier areas. Having the S-102 only when the ship length occupies half of the screen size, was considered too 

late as it does not allow looking ahead to the next phase of the maneuver. On ECS the same S-102s datasets 

appeared at an appropriate scale. 

The Hydrographic Offices highlighted that it would be helpful encoding in S-102 datasets not only the Minimum 

Display Scale, but also the Maximum Display Scale and the Optimum Display Scale. 

 

 

Sea Trial Area: Napier 

System: S-100 ECDIS Raymarine Pathfinder 

Band 5 ENC at 0.2NM range 

(Band 6 and S-102 not displayed yet) 

Sea Trial Area: Napier 

System: S-100 ECDIS Raymarine Pathfinder 

S-102 appears at 0.16NM range 
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Sea Trial Area: Napier 

System: S-57 INS-ECDIS NACOS 

Band 6 HD ENC visible at 0.25NM range 

Sea Trial Area: Napier 

System: ECS SEAiq Pilot 

S-102 visible at appropriate range for manoeuvring 
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Maintained depths of dredged areas 

Users noticed that S-101 soundings disappeared when S-102 was turned on, except for the least maintained 

depths associated to dredged areas. This can create confusion between maintained depths ς which do not refer 

to specific geographic positions ς and S-102 depths. The least maintained depths associated to dredged areas 

should disappear when an S-102 data layer is on. 

 

 

Sea Trial Area: Rotterdam 

System: S-100 ECDIS Raymarine Pathfinder 

S-101 least maintained depths of dredged areas with S-102 on 

Sea Trial Area: Rotterdam 

System: S-100 ECDIS Raymarine Pathfinder 

S-101 least maintained depths of dredged areas with S-102 off 
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Resolution guidance for ports 

Users discussed at length with all other stakeholders about the resolution of datasets. There was consensus that 

it would be useful to work on an IHO guidance for Hydrographic Offices to adapt S-102 resolutions to a set of 

different operational scenarios in confined waters. 

For example, the four sea trial areas all had different resolutions that were decided through multiple iterations 

during the test bed phase: 

¶ Rotterdam: 5m 

¶ Napier: 2m 

¶ Melbourne: 10m 

¶ Southampton: 5m 

The main criteria for deciding on these resolutions are: 

¶ the safety margins 

¶ the coverage and size of datasets 

This brings to more general discussion about the fact that S-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 Authorities, beyond the mere 

exchange of bathymetric survey data. 

Dataset boundaries and isolated dangers 

The portrayal of the data boundary between adjoining S-102 datasets (blue thick line) clutters the screen, 

especially when there are many high-resolution S-102 adjacent cells in a relatively small geographic area (like 

Rotterdam). 

 

Sea Trial Area: Rotterdam 

System: S-100 ECDIS Raymarine Pathfinder 

Boundary of S-102 cells (blue thick line) 
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Moreover, the S-102 dataset should not cover S-101 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 depth aligned between S-101 and S-102. 

  

  

 

  

Sea Trial Area: Rotterdam 

System: S-100 ECDIS Raymarine Pathfinder 

S-102 over shoreline constructions 

Sea Trial Area: Rotterdam 

System: S-100 ECDIS Raymarine Pathfinder 

S-101 cell without S-102 data layer on 

 

Sea Trial Area: Melbourne 

System: ECS SEAiq Pilot 

ENC Rock feature with value of sounding 6.1m visible on S-102, as well as historic wreck with depth unknown 
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S-104 Water Levels 

Display of tide 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 receive a very clear indication 

that the S-104 corrections are ON, with the ability to toggle the visualization of the tide height ON and OFF, 

together with the trend (rising or falling tide). The ECS Seaiq Pilot software does not allow the automatic tide 

correction of neither S-102, nor S-101 bathymetry. 

 

 

Sea Trial Area: Southampton 

System: S-100 ECDIS Raymarine Pathfinder 

S-102 corrected by S-104 (4.2m height of tide). An 8.6m draft 

cruiseship navigates through the άbŜǿ DǊƻǳƴŘǎέ ŀǊŜŀ ǘƘŀǘ 

would appear non-navigable on uncorrected S-102 and S-101 

Sea Trial Area: Southampton 

System: S-100 ECDIS Raymarine Pathfinder 

S-102 only - not corrected by S-104 @New Grounds 
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Comments were made on the complexity of selecting the correct time for the display of S-104 (and S-111). While 

in monitoring mode this should be simple enough (assuming the ECS/ECDIS clock is reasonably synchronised), in 

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 located in. The ECS Seaiq Pilot software used does not provide indication of the timezone(s) 

used in the display and application of S-104/S-111 data.  

 

 

Alignment between S-102 and S-104 vertical coordinate systems 

On a technical cartographic level, it was highlighted that for S-102, the only permitted vertical coordinate system 

is EPSG:6498 (depth ς meters ς orientation down). For S-104, the vertical coordinate system can be either 

EPSG:6498 or EPSG:6499 (height ς meters ς orientation up). Because S-104 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 Tides, Water level and Current Working 

Group (TWCWG). 

In the Melbourne Sea trial area, vertical datums change significantly within a relatively small geographic area 

(see picture next page). To overcome these issues, hydrodynamic models typically use Mean Sea Level as 

reference for tidal heights. When generating S-104 datasets from such hydrodynamic models, a reduction to LAT 

will have to consider different corrections, that are consistent with those used for the S-102 bathymetry. 

Sea Trial Area: Southampton 

System: S-57 INS-ECDIS NACOS Platinum 

Contour settings for an 8.6m draft cruiseship navigating through 

New Grounds with 4.5m UKC as a result of 4.2m height of tide 
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The spatial resolution of such S-104 grid should be determined in relation to the spatial variability of tide heights. 

To capture this variability, the S-104 test dataset for the Melbourne Sea Trial Area had a dense spatial resolution 

which was cluttering the display, especially when used in combination with S-111 data. However, If the S-104 

spatial resolution was reduced (i.e. grid spacing made larger), then there would be larger areas around the 

boundaries of the bathymetry datum polygons where the corrected water depth would be incorrect. 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. 

 

0.524m 

0.625m 
1.25m 

1.46m 

Sea Trial Area: Melbourne 

Vertical datum corrections to apply 

to reduce to Lowest Astronomical 

Tide 

Sea Trial Area: Melbourne 

S-104 gridded data together with S-102 

and S-111 data layers on 
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Metadata 

In Rotterdam Sea trial 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 tight under keel clearance margins. 

With this in mind, all attendees agreed on the need to give users metadata to discern whether an S-104 dataset 

is derived from hydrodynamic models or astronomical predictions, and if it takes into account real time 

measurements which in turn account for all external factors that can influence tide height variations, such as 

river discharges and wind. 
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S-111 Surface Currents 

Resolution 

The resolution of datasets was discussed at length by users and all other stakeholders. There was 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 S-111 test data sets all had different resolutions that were decided 

during the test bed phase, through multiple iterations: 

¶ Rotterdam: 30m 

¶ Southampton: 60m 

¶ Melbourne: 100m 

The main criteria for deciding on these resolutions are: 

¶ safety margins 

¶ variability of currents (e.g. in Melbourne the currents can rapidly change direction and intensity) 

¶ coverage and size of dataset 

¶ hǊƛƎƛƴŀƭ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ƘȅŘǊƻŘȅƴŀƳƛŎ ƳƻŘŜƭ όŜΦƎΦ {ƻǳǘƘŀƳǇǘƻƴΩǎ ƻǊƛƎƛƴŀƭ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ǘƛŘŀƭ 

stream model was 60m, therefore the S-104 could not be down sampled) 

 

Sea Trial Area: Rotterdam 

System: S-100 ECDIS Raymarine Pathfinder 

S-111 and S-102 data layers on 
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Sea Trial Area: Melbourne 

System: ECS SEAiq Pilot 

S-111 and S-102 data layers on 

Sea Trial Area: Southampton 

System: S-100 ECDIS Raymarine Pathfinder 

S-111 and S-102 data layers on 
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Metadata 

Similarly to what discussed for S-104, environmental factors such as river discharge and wind can significantly 

alter the tidal streams predicted by hydrodynamic models. 

This is the case of the three sea trial areas of Melbourne, Rotterdam and Southampton, where tidal stream 

velocities can be affected by environmental factors. 

With this in mind, all attendees agreed on the need to give users metadata to discern whether an S-111 dataset 

is derived from hydrodynamic models or astronomical predictions, and to what level the current velocity is 

referred to. For example, the three S-111 datasets used for the sea trial areas were produced with currents 

velocities calculated on three different reference levels: 

¶ Melbourne: from surface to 15m depth 

¶ Rotterdam: from surface to 10m depth 

¶ 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 average current 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. 

One of the most important S-111 metadata should be the range of depths (from-to) used to average the current 

velocities. 

This brings us back to a more general discussion about the fact that S-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, Port Authorities, and 

other external organisations providing hydrodynamic models. 

 

Sea Trial Area: Melbourne 

System: S-100 ECDIS OSI Maritime ECPINS 

S-111 generated from astronomical predictions 

(low resolution - unknown reference depth) 




































































