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Welcome and general information

Welcome to Riga Islande Hotel Conference Centre and our partner meeting!

Practical arrangements:

ÅMeeting starts on Wednesday, November 12, 2025 at 09.00 LT

ÅMeeting closes on Thursday, November 13, 2025 at 16:00 LT.

ÅLunch and coffee breaks between the sessions will be provided.

ÅConference dinner is hosted by Maritime Administration of Latvia and takes

place on Wednesday, November 12 in Riga Islande Hotel restaurant at 18:30.
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Session Agenda Details

9:00-10:30
Welcome and general information

Status updates from activity leaders

10:30-11:00 COFFEE

11:00-13:00

Pilot results ¶ Feedback from test scenarios

¶ Instruction on NSP look & feel rotation

Furuno updates on technical developments

13:00-14:00 LUNCH

14:00-15:00
S-1xx production development/readiness ¶ Presentation of outcome of NSP workshop 

¶ Discussion in plenum: Interoperability 

15:00-15:30 COFFEE

15:30-17:00

S-1xx production development/readiness

Break out rooms: Pilot results

¶ S-101

¶ S-102

¶ S-104/S-111

Joint summary

Program Riga, November 12, 2025
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Program Riga, November 13, 2025

Session Agenda Details

9:00-10:30

Project management has the word ¶ Project spending & reporting

¶ How can we benefit from GitHub?

¶ Communication update

S-1xx production development/readiness: 

Break out rooms: Where do we stand?

¶ S-101

¶ S-102

¶ S-104/S-111

10:30-11:00 COFFEE

11:00-13:00

S-1xx production development/readiness

Break out rooms: Where do we want to be?  

¶ S-101/S-102/S-104/S-111

S-1xx production development/readiness

Break out room opportunity

¶ S-100 exchange set creation

13:00-14:00 LUNCH

14:00-15:00

Presentations of new S-100 project ideas 

Å Joint discussion

¶ Planning for S-100 Phase 2 Product Implementation 

¶ Project platform 

¶ Interreg Öresund/Kattegat/Skagerak planned S-100 

project 

15:00-15:30 COFFEE

15:30-16:00
Summary and evaluation 

Place and date of next meeting. Closing the meeting
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WP3 Status

Riga | 20251112
Oskar Müller

interreg-baltic.eu/project/ baltic-sea-e-nav/
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Project plan

Work package 3

2025 2026 2027

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

M J J A S O N D J F M A M J J A S O N D J

PR 3 LP R3 PR 4 LP R4 PR5 LP R5 PR6 LP6

Work package 3 SMA/SAMK

A 3.1 Upscaling production readiness SMA

Adjusting  production workflows All HO's

Upscaling production systems, workflows and databases All HO's

Production database migration in production environment Traficom

Updating the content of the geographic databases used for producing chart contentAll HO's

Production of ENC cells and S-102 products that comprise full coverage base packageAll HO's

Workshop with other metocean institues around the Baltic Sea FMI

Action plan for the implementation of S-104/111 services in the Baltic Sea RegionFMI

Closure periodProject period 4 Project period 5 Project period 6
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What is production readiness?

Solution Scoping ĄDesign ĄDevelop Ą Implement

1. A change in the production environment is planned and developed to achieve new 
capabilities.

Å In the project, the activities related to A3.1. 

Å Testing and developing the solution.

Å Conducting user/producer training.

Å The output confirms production readiness.

2. The change is ready to be accepted and supported by the affected parties.
Å In the project, activities related to A3.2, A3.3.

Å The output confirms production readiness.

WP 1 WP 2 WP 3
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S-101

A3.1 S-101
For PP4 and PP5:

Å Prerequisites for S-101 production:
Å Are all internal conditions met for S-101 production?

Å Are all external conditions met for receiving S-101 products?

ÅBreak out sessions to discuss status:
Å When?

Å How?

Å Challenges? 
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S-101

A3.1 S-101
ProductionReadiness

Timelineof
product delivery Project period 5 Project period 6 Closure period

25 26 27 28 29 30 31 32 33 34 35 36

HO Product N D J F M A M J J A S O N D J

S-101

Denmark S-102

S-104/S-111

S-101

Estonia S-102

S-104/S-111

S-101

Finland S-102

S-104/S-111

S-101

Germany S-102

S-104/S-111

S-101

Latvia S-102

S-104/S-111

S-101

Sweden S-102

S-104/S-111
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Status updates from activity leaders

S-102, Iji Kim (BSH)

xxx

Åxxx



Kuva: Jarmo Vehkakoski

S-104 & S -111

Development status

11.11.2025 Anni Jokiniemi



FMI tasks in eNav

1. S-104 test product

2. S-111 test product

3. Regional product guidelines

4. Workshop for Baltic Sea data providers

12



1. S -104 test product

ÅPython code that creates an S-104 file
ÅReads NEMO-model from FMI database

ÅWrites a hdf5-file according to S-104 product
specification 2.0

ÅDevelopped with the NOAA´s 100py-package

ÅUploaded to PRIMARôstest server
ÅAutomatic upload set. A new file is created to 

the server every time the model is run.

ÅIssue with the horisontal coordinate
reference system (CRS)

13



2. S -111 test product

ÅPython code that creates an S-111 file
ÅReads NEMO-model from FMI database

ÅWrites a hdf5-file according to S-111 
product specification 2.0

ÅDevelopped with the NOAA´s 100py-
package

ÅUploaded to PRIMARôstest server
ÅAutomatic upload set. A new file is 

created to the server every time the
model is run.

14



3. Regional product guidelines

ÅCDWCWG took an action to organize a S-104 and S-111 
harmonisation subgroup 
ÅThe group writes guidelines for the Baltic Sea

ÅLead Thomas Hammarklint (Sjöfartsverket)

15

Spring 2025

ÅSubgroup
created

ÅThomas wrote
the 1st draft of 
the document

Summer 2025

ÅSubgroup
commented
the document
and discussion
started

Autumn 2025

ÅBSHC 
comments to 
the draft.

ÅBSHC is 
prepared to 
endorse the
final document
in their next
meeting.

Winter 2025/26

ÅSubgoup
continues work
with the
document

Spring 2026

ÅPresent the
guidelines in 
CDWCWG 
meeting

Autumn 2026 

ÅFinal
endorsment of 
BSHC



3. Regional product guidelines
Draft of recommendations

1. Baltic Sea Chart Datum 2000 (BSCD2000) should be used as reference system for water level information in S-104.

2. For S-111, the current values should be presented at a given depth relative the sea surface.

3. It is recommended to provide a S-104 water level and S-111 surface currents products based on sufficient resolution and reliable quality required to 
resolve the oceanographic conditions in the area.

4. The data producers or Hydrographic Offices are responsible for the production and delivery of S-104 water level and S-111 surface currents within 
their area of responsibility for the production of ENCs.

5. Neighbouring countries should agree on harmonisation of data coverage and reduce differences of S-104 water level and S-111 surface currents 
products meeting at borders of areas of responsibility. It is recommended to keep data overlaps on borders to a minimum. The data overlap on 
borders should not exceed one grid cell.

6. It is recommended that every time a model run is finalized (typical every six hours, covering at least five days of data), the S-104 water level and S-
111 surface currents products will be updated and delivered to the RENC to be made available for the end-users. If a model run is very delayed or 
incorrect, a cancellation of the products should be considered.

7. It is recommended to continously monitor and validate the quality of the S-104 water level and S-111 surface currents products to ensure usability and 
trust.

8. Set uncertainty values in the metadata of the S 104 water level and S 111 surface currents products, to provide mariners with valuable information, 
enabling them to determine which data is more reliable or up to date for safe navigation.

9. The data producer or the Hydrographic Office should perform a technical validation according to S-158 of the produced S-104 and S-111 data files 
(HDF5-format), put a signature, i.e. create and attach a signature file (xml-format) for each data file and deliver the wrapped data set to the RENC.

10. The Hydrographic Offices and data producers aim to have continuous S-104 water level and S-111 surface current products, especially in areas 
where S-102 bathymetric surface are available. Therefore, the Hydrographic Offices and data producers are recommended on defining parameters 
(e.g. coverage and resolution adjustments or by interpolating) to assure continuous surface, ensuring usability for mariners.

16



4. Workshop for data providers

ÅPlanned to be in Spring 2026.
ÅWith CDWCWG-meeting in March or virtually.

ÅDiscussion and presentations about S-104/111 status in 
different meteorological institutes.

17

March 2026

Mon Tue Wed Thu Fri Sat Sun

2 3 4 5 6 7 8

9 10 11 12 13 14 15

16 17 18 19 20 21 22

23 24 25 26 27 28 29



Thank you

11.11.2025 Anni Jokiniemi
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Baltic Sea e-Nav project partner meeting
WP2/GoA2.3 Harmonisation

Riga, Latvia | 12-13.11.2025
Finland/Traficom, Jarmo Mäkinen

interreg-baltic.eu/project/Baltic-sea-e-nav/
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Overall 
harmonisation 
efforts 
Process for adopting the guidelines at the BSHC 
Conference
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IHO- Region E- Baltic Sea

Members:
Denmark, Estonia, Finland, 
Germany, Latvia, Lithuania, 
Poland, Russian Federation, Sweden

S-100 coordination work has been divided among the BSHC Working Groups:
ÅS-101, S-102, and overall S-100 reporting: BSICCWG(Baltic Sea Chart Coordination Working 

Group):
ÅS-104, S-111: CDWCWG(Baltic Sea Chart Datum, Water Level and Currents Working Group) 
ÅS-124: BSMSIWG(Baltic Sea Maritime Safety Information Working Group):
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S-101 harmonisation
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S-101 harmonisationrecommendations 

¤S-101 harmonisation : The document was developed under 

the Baltic Sea e -Navigation project, led by Sweden.

¤ endorsed by BSICCWG 11 (May 2025) 

¤BSHC30 approval (Sept 2025).
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S-101 harmonisationrecommendations 

¤These harmonisation recommendations are a living document, subject to future 

evaluation and updates. 

¤Recommendations were made to have some kind of guidelines before everyone start the 

production of S -101 ENCs in the Baltic Sea region. 

¤Many of the recommendations are based on older S -57 guidelines and may be 

streamlined as the transition away from S -57 progresses.

¤ BSHC30 adopted the S -101 harmonization guidelines as the 1st edition.

¤BSICCWG was tasked to monitor, maintain and update the document in the future

¤Report back to BSHC annually

¤ Link to IHO Portal: S-101 Baltic ENC harmonisation recommendations

https://portal.iho.int/api/files/AAAAAAAA5Ew/S101 Harmonisation guidlines/BSHC30_D.6_Annex1__Harmonisation of Baltic Sea S-101 ENCs .pdf


| 25

S-101 harmonisationrecommendations 
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S-101 harmonisationrecommendations (example) 
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S-102 harmonisation
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S-102 harmonisationrecommendations 

¤S-102 harmonization: Finland has led the harmonisation recommendation 

project under the Baltic Sea eNav project.

¤ Since some open issues remained during BSICCWG 11 (e.g. display scales, 

updating cycles, and handling of data holes). 

¤The recommendations were not endorsed during the BSICCWG meeting in May 

2025, but have then been updated  by BS -eNav S-102 harmonisation project 

team via correspondence during the summer.

¤BSHC30 adopts BSHC S102 harmonization guidelines submitted by BSICCWG, 

as 1st edition, requires continuous follow -up and update, DK comments noted.

¤Link : S -102 Regional harmonisation recommendations

https://portal.iho.int/api/files/AAAAAAAA5Es/S102 Regional harmonisation guidelines/BSHC30_D.6_Annex 2_Regional product harmonisation guidelines for S-102.pdf


| 29

S-102 harmonisationrecommendations 
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S-102 harmonisationrecommendations (example)  
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S-104, S-111 
harmonisation
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S-104, S-111 harmonisationrecommendations 

¤ Chart Datum, Water level and Currents Working Group (CDWCWG) has 

developed a first version of a regional product harmonisation guidelines for S -

104 and S -111, which has been endorsed by the CDWCWG.

¤BSHC30 endorsed the draft product harmonization guidelines for S -104 and S -

111, with the aim of formal approval at the next BSHC conference 2026 .

¤ Further development and maintenance of these guidelines will now be led by 

dedicated BSHC working groups (CDWVWG). Project partners will remain 

closely involved and may be asked to provide support as needed.

¤Link : S-104, S -111 regional product harmonisation recommendations

https://portal.iho.int/api/files/AAAAAAAA5Z8/CDWCWG presentation/BSHC30_C3a_CDWCWG_Regional-product-harmonisation-guidelines-for-S104-S111.pdf
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S-104, S-111 harmonisationrecommendations 
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Preliminary 
production plans for 
S-100 products in the 
Baltic Sea
(BSICCWG survey 08/2025)
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Readiness status for the provision of S-100 datasets in the Baltic Sea-
S-101, S-102. (Estimated start date and year of full coverage. BSICCWG survey 08/2025)
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Readiness status for the provision of S-100 datasets in the Baltic Sea-
S-111, S-114 (BSICCWG survey 08/2025)
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Readiness status for the provision of S-100 datasets in the Baltic Sea-
S-124, S-128 (BSICCWG survey 08/2025)
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Thank you!
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S-104 & S-111 testing
End-user feedback
RIGA | 2025-11-12
Staffan Bram

interreg-baltic.eu/project/ baltic-sea-e-nav/



| 40

FOCUS OF 2nd

ITERATION

S-104
Adjustedwater levels

S-111
Surface currents

FORECAST 
LAYERS

Approach

- Exploratveuse of

products during

planning phase

Dimensions

- Safety

- Efficiency

- Usability

Participant data

4 female and 6 male participants

Majority with 21-30 yearsof experience
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WATER LEVEL & CURRENTS FORECASTS

Pick report for water level forecast Arrows representing currents forecast
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PARTICIPANT TASK
Route planning

- From Trelleborg area to Ven, 
though Flint channel

- Starting with S-57/S-101, adding S-
102, S-104, S-111

- Re-assessing the route after 
addition of each new layer
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EXPERIMENT DESIGN 
& PROCEDURE

Summary

- 10 participants

- 1 scenario

- 2 questionnaires

BRIEFING PLANNING DEBRIEFING

Planning qs. Usabilityqs.
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User feedback

INTERACTION



| 45

FORECAST SLIDER

- Appreciated function, with some 
demands on hardware

- Purpose of decoupling S-104 / S-
111 not immediately obvious

- Functionality designed around 
an envisioned workflow?
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ASSESSING CURRENTS

- ά{ǳǊŦŀŎŜ ŎǳǊǊŜƴǘ ƭŜƎŜƴŘέ ǊŜƴŘŜǊŜŘ 
positive feedback
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ASSESSING DEPTHS

- Assessment of available water 
through manipulation of depth 
ƻǇǘƛƻƴǎΣ ŀǇǇǊƻŀŎƘƛƴƎ ǘƘŜ ǎƘƛǇΩǎ 
draft

- άtƛŎƪ ǊŜǇƻǊǘέ ǿŀǎ ŀ ŎƭǳƳǎȅ ǇǊŀŎǘƛŎŜ 
for this purpose, e.g. finding and 
returning to specific points of 
interest
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RELIABILITY & TRUST

Is the information actionable?

- Depends on context and experience

- Casual optimization is different from 
safety critical decisions

- Provides a heads up, but decision needs 
to be made as late as possible

What is the (appropriate) source of data?

- Manual or automatic?

- Added management task?

ñYou would 

probably wait until 

you're actually 

there to make the 
decisionò

òThe challenge will

be the next

generation, that

has all of this

available and 

trusts it 
completelyò

"What will happen 

juridically if I act on 

a prognosis that 

proves to be 

wrong?"

ñWould navigators 

dare to trust 

104/111 

information enough 

to take the 
shortcuts?ò
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User feedback

USE OF 
GRAPHICS
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ECDIS integration
Perceived benefits

- Decreased cognitive load

- Ease of comparison

Clutter issues

- A valid issue, but may be 
alleviated by pre-defined 
combinations and possibly, 
situation-dependent selection of 
layers

Tracking changes

- Assessment of discoverability
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S-111 
REPRESENTATION OF 
CURRENTS

IHO S-111 Surface Currents Product Specification Edition 2.0.0, December 2024

- Negative feedback on density, 
distribution, style

- Also perceived benefits, e.g. 
improved holistic understanding

- Constant use not a probable 
scenario - clutter a smaller issue

- Portrayal should be reviewed
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ENC SCALING

1:83 000

1:91 000 1:89 000

1:91 000
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S-102 DATA 
AVAILABILITY

- Dashed blue boundary lines 
marking S-102 availability

- Not obvious where S-102 
data is or is not available

- Lines according to design 
standard reduce readability 
in cross-border areas
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User feedback

HAZARDS & 
BARRIERS
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POTENTIAL ISSUES ς
PRACTICAL USE

False sense of safety

- Information presented through ECDIS 
valued differently?

Awareness of forecast updates

- Implications of updated forecasts

Diminishing margins of safety

- Being able to take more cargo, go faster, 
take more shortcuts ςany downsides?

Mindful design of features

- With more information and functions 
comes a greater need for intuitiveness and 
simplicity in design.

òA lot of data can be a 

good thing, but it also has 

to be absorbed and 
analyzed. ò

[on S-57] òThe idea was to 

reduce workload, but in many

ways the outcome was the 
opposite of that. ò

òSay that the 1st mate or the captain

figures that ôOK, we want to save those

12 hoursé Weôllcross at 12.57ô. And then

you have to do an evasive maneuvrer, 

and instead you arrive at 13.15."
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POTENTIAL ISSUES -
ORGANIZATION New procedures & skills

- More research needed on required skills 
& SMS integration.

One size fits all?

- Different operators may benefit to 
different extents from these products.

Anticipated uptake of products

- A prioritized expense?

ñIt feels like a gamble to try to 

calculate for water level 
fluctuations and squat.ò

òOn some ships, in some types of

traffic will probably think that itôs

entirely unnecessary. In those

cases maybe people would have

wanted an S-57 button ïòwe want
it the way it was beforeòò.
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PERCEIVED UTILITY

SAFETY EFFICIENCY EASE OF USE

- More route options

- Margin for deviation

- Clearance of obstacles

- Anticipation of 
current

- Optimizing arrival at 
WPs

- άDƻƛƴƎ ǿƛǘƘ ǘƘŜ Ŧƭƻǿέ

- Speed optimization

- Reduced fuel 
consumption

- Quick access to 
information

- Potential reduction of 
workload

- Encourages exploration
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Future studies

THIRD ITERATION

- Best practice for layer 
handling, matching with 
procedures for operational 
activities / scenarios

- Joint use of all available 
layers

- Organizational context of 
implementation
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S-100 navigation display 
prototype status

Riga | Nov 12, 2025
Timo Kostiainen, Furuno Finland 

interreg-baltic.eu/project/ baltic-sea-e-nav/
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New functions

New user interface for S-100 controls
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New functions

S-102/101 object 

layering

Now working (almost) correctly.



| 62

New functions

Substitution of S-101 value of sounding
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New functions

S-104 / water level adjustment 
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S-104 / Water level adjustment 
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New functions

S-111 / Surface currents
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New functions

S-128 / Catalogue of nautical products
Å S-128 is now basically supported

Å5ŀǘŀǎŜǘǎΩup-to-date status is available

Å The current version of the standard is very lacking
Å 5ŀǘŀǎŜǘǎ Ŏŀƴƴƻǘ ōŜ ŎŀƴŎŜƭŜŘΧ

Å¢ƘŜ ǇǊƻƧŜŎǘΩǎ {-128 datasets are not suitable for testing
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Remaining work

Å Route checking and chart alerts
- currently only S-101 supported

Å Legend information for all S-100 products

ÅMany details

Å Performance improvement

ÅΧ
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Presentation of outcome 
of NSP workshop 
Riga | 20251112
Oskar Müller

interreg-baltic.eu/project/ baltic-sea-e-nav/
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Workshop with GST 8/7 ς9/7

S-102 product refinement 
Å Analysing S-млн ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŘƛŦŦŜǊŜƴǘ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ŀŎƘƛŜǾŜ άǳǇǎŎŀƭƛƴƎ ǇǊƻŘǳŎǘƛƻƴ 
ǊŜŀŘƛƴŜǎǎέ

ÅOutcome:
Å Reflections on the development of the NSP/ECDIS

Å Quality of Bathymetry

Å Bathymetry data close to the border of the countries

Å The use of S-102 for mariners

Å S-102 in production
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Examplesfrom the workshop

Multibeam

Barsweep

3 prio classes:

*Express
(Harbour/Fairway)
*Normal
*Low

Survey 
Operations

Bathymetrydatabase
(1-6 month)

S-102 Production

NSL (National Shoreline)

ESRI software

Source 
Data

Chartdatabase

S-57 Production

S-101 Production

CARIS software

Hydrographic
Data

Paper chartprod.

NtM

Groundingreports

CARIS software

Product 
Coordination

DIS
SJK-
BAS

QPS-ESRI ESRI-CARIS

NtM

Changes/corrections

SJK-
BAS

CARIS-CARIS

X
Grounding

X

DIS

Correction
in DIS

New S102

S-102
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Examplesfrom the workshop
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Examplesfrom the workshop

ACTION HARMONISATIONΥ !ŘŘ Ψ9b/-ŎƻǾŜǊŀƎŜ /ƭƛǇ [ƛƴŜΩ ǘƻ ǘƘŜ 

harmonisation document as a suggested action to solve the 

issue of holes in S-102 borders between countries.

ACTION GST AND SMA: GST and SMA are to create polygons of 

survey coverage. This is to help in deciding on how to send data 

between the countries to cover non-surveyed areas and to 

harmonize depths close to the country border. 

ACTION BS E-NAV: Develop a pick report for S-102 products. 

This pick report should contain relevant information for 

navigation. As an example, this can include depth, product 

name, end of survey, scale band and chosen projection. This 

will aid both in testing and the mariner in making decisions on 

how to interpret the S-102 data.

ACTIONHARMONISATION: Make populating

the ά9ƴŘof {ǳǊǾŜȅέmandatory for S-102

products.

ACTIONBSE-NAV: Discussthe prosandconsof

displaying interpolation with the BS e-Nav

group.
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S-102 / S-104
Horizontal Coordinate 
reference systems
Riga | November 12, 2025
Timo Kostiainen, Furuno Finland

interreg-baltic.eu/project/ baltic-sea-e-nav/
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Coordinate reference systems for 
gridded data

Å S-101 uses WGS-84 (latitude & longitude)

ÅGridded data needs a Cartesian coordinate system

Å S-100 allows UTM (Universal Transverse Mercator) and UPS (Universal Polar Stereographic)

Å S-102 resolution: 2 ς20 m?

Å S-104 resolution: 100 to 10,000 m?
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CRS conversion: UTM to WGS-84

–
Ȣ

‚
Ȣ

‚ Ὤ ÓÉÎς‚ ÃÏÓÈς– – Ὤ ÃÏÓς‚ ÓÉÎÈς–

‚ Ὤ ÓÉÎτ‚ ÃÏÓÈτ– – Ὤ ÃÏÓτ‚ ÓÉÎÈτ–

‚ Ὤ ÓÉÎφ‚ ÃÏÓÈφ– – Ὤ ÃÏÓφ‚ ÓÉÎÈφ–

‚ Ὤ ÓÉÎψ‚ ÃÏÓÈψ– – Ὤ ÃÏÓψ‚ ÓÉÎÈψ–

‚ ‚ ‚ ‚ ‚ ‚ – – – – – –

‍ ÓÉÎ

ὗ ÓÉÎÈÔÁÎ‍

ὗͼ ὗ ὩÔÁÎÈὩÔÁÎÈὗ

ὗ ὩÔÁÎÈὩÔÁÎÈὗͼ which should be iterated until the change in ὗͼ ρπ ϟ

• ÔÁÎÓÉÎÈὗͼ

‗ ‗ ÓÉÎ ᶶ
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Different projections for different 
areas


