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THE FUTURE: S-100 (BY 2030)
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S-100 IS A RECOGNIZED UNIVERSAL DATA MODEL!!
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[, (o S-100 STANDARD AND PRODUCT SPECIFICATIONS

 All S-100 based Product Specifications are registered in IHO Gl

International

Registry (https://registry.iho.int/productspec/list.do)
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Idx Product ID 4 Name Version Status Domain Date updated
194 5-100 Universal Hydrographic Data Model 5.0.0 [ Published | IHO Hydro 2023-01-31
195 5-101 Electronic Navigational Chart 1.1.0 IHO Hydro 2023-05-09
199 5-102 Bathymetric Surface 2.2.0 IHO Hydro 2023-07-05
198 5-104 Water Level Information for Surface Navigation 1.1.0 IHO Hydro 2023-06-09
178 5111 Surface Currents Product Specification 12,0 IHO Hydro 2023-06-09
R 177 5-121 Maritime Limits and Boundaries 1.0.0 IHO Hydro 2021-10-29
73 5122 Marine Protected Areas 1.0.0 [ Published | IHO Hydro 2021-05-06
@ TESTEED 74 5123 Marine Radio Services 1.0.0 IHO Hydro 2021-05-06
181 S-124 Navigational Warnings 1.0.0 [ Published | IHO Hydro 2023-07-28
175 5-127 Marine Traffic Management 1.0.0 IHO Hydro 2021-05-06
192 5-128 Catalogue of Nautical Products 1.0.0 [ Published | IHO Hydro 2022-06-30
176 5-129 Under Keel Clearance Management Product Specification 1.0.0 IHO Hydro 2020-08-21
201 5-130 Polygonal Demarcations of Global Sea Areas 1.0.0 IHO Hydro 2023-07-20
193 5-131 Marine Harbour Infrastructure 1.0.0 IHO Hydro 2023-07-14
200 5-201 Aids to Navigation (AtoN) Information 1.1.0 IALA AtoNs 2023-04-27
189 5-240 DGNSS Station Almanac 1.0.0 IALA AtoNs 2021-09-17
180 S-401 Inland ENC Product Specification 1.0.0 [ Published | Inland ENC 2020-11-24
185 5-421 Route Plan 1.0.0 [ Published | IEC 2021-07-02
191 5-98 Data Product Interoperability in S-100 Navigation Systems 1.0.0 [ Published | IHO Hydro 2022-05-23
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2D ECDIS

S-100 ECDIS legal to use after:

1ST JAN 2026

ECDIS/ENC Transition

* S-101 is ready with some coverage
= Global S-57 is maintained

Aqf \[ bay

THE TRANSITION FROM S-57 TO S-100: =™

4D ECDIS, additional vertical and real tlme |nformat|on dimension

's-1 00/S-101 Only

» End of Transition Period

* No Requirementfor S-57 support
+» Allusers have S-100 ECDIS

» DF mode can be disabled

5-100 ECDIS (DR

Preparatlon / Migration ECDIS Rollout
(Some) producers develop operational S-101 OEMs rollout S-100 ECDIS + DF mode
production capability . Producers release S-101 alongside S-57
. OEMs develop S-100 ECDIS + DF mode . (All) remaining producers develop and
. IMO/IEC Documents updated for S-100 implement full production capability
. Development of validation and distribution network . Those not on S-100 ECDIS use S-57

S-100 ECDIS legal to use after:

15T JAN 2026

S-100 ECDIS must comply with th
new IMO Resolution on ECDIS
Performance Standards from:

15T JAN 2029



S-100: TIMELINE FOR THE PRIORITIZED IHO PRODUCT SPECIFICATIONS

S-100 timeline is updated: 09 July 2023
S-100 PRODUCT SPECIFICATIONS DEVELOPMENTS AND TIMELINE

2021 2022 2023 2024 2025 2026

@ IHO B
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S-100dition | Dev. Edition 5.0.0
S-98 Interoperability I Dev. Edition 1.0.0
$-128 Catalogue of Products | Dev. Edition 1.0.0
$-164 Test Data Sets _l Dev. Edition 1.0.0
Phase 1 - Route Monitoring -

' Dev.
sworev | ...
0015t operatons v, SR ..’
Ed 3.0.0 is the operational edition | £43.00
S-104 Water Level ’ Dev. Edition 1.0.0 _ Dev. Ed 2.0.0 Appr
s111sutace corers | ERARRIREGRERR oo 28200

5-124 Navigational Warnings ‘ Dev. Edition 1.0.0 D;;:d Ay
s wcvngerer. I -- - :oo
\*
Phase 2 - Route Planning

122 protected aveas | S e e eucn MG < - lplementation
s123 radoservies | e e - <200 Asoui | implementatin
S-125 Marine Aids to Navigation I Dev. Edition 1.0.0 — Dev.£d2.0.0
5-126 Physical Environment | Dev. Edtion 100 Fresmisnary implementation
s127 st mansgement | << o5 Ao

$-131 Habour Infrastructure ' Dev. Edition 1.0.0
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Phase 1 / Route Monitoring

Navigational
Rauta Monitoring Mode

S-101 ENC

S-102 Bathymetry

S-104 Water Level

S-111 Surface Currents
S-124 Navigational Warnings
$-129 UKC Management

Critical Framework
IHO Geospatial Information Registry
S-98 Interoperability Specification
S-100 Universal Hydrographic Data Model
S-128 Catalogue of Nautical Products
S-164 Test Data Set for S-100 and ECDIS
Type Approval

[y (el S-100: THE NEW PRODUCTS AND SERVICES

Phase 2 / Route Planning

Navigational
Route Planning Mode

S-122 Marine Protected Areas

S-123 Marine Radio Services

S-125 Marine Aids to Navigation (AtoN)
S-126 Marine Physical Environment

S-127 Marine Traffic Management

S-131 Marine Harbour Infrastructure
S-411 Ice Information (WMO)

S-412 Weather and Wave Hazards (WMO)

+ S-100 Products used in
Monitoring Mode
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o The single layer ENC S-57 will be replaced by multiple interacting
layers of navigational products in S-100 ECDIS

* 5-98 defines how multiple layers interact and how they are
portrayed

S-98 defines how to draw a safety
contour on a grid of S-102 depths

S-102 contains a grid of depth
values with no predefined
contours

S-102 supresses S-101 Depth
Areas
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$-57/5-10X Product

« S-128 catalogue of products to
provide a machine readable way =" 5
to verify the up-to-dateness of T +
the data in ECDIS { o s

Week 2

. Data producers may move the o oo
production of S-128 from -
optional to mandatory to fully
provide the end users an
accurate report of up-to-dateness
of the onboard data




|, (e S-100 TEST-BED (S-102, S-104, S-111)

ALTERNATIVE ROUTE:
Hi i - Safer and optimal alternative routes were identified for roundabout routes
operated at low tide
« Time and distance were calculated

Economics analysis of coastal passenger ships

& 45 pcammcs 200 A X ‘.\/? =,

Passenger ship Alternative route explored using S-100

Roundabout route

Route _ data service
Estimated distance (m) 4,157 2,306
Distance difference between
normal and roundabout/ 22 1.2
alternative(NM)
Total number of navigation 2,190 rounds

Expected number of

roundabout/alternative route 1,196 rounds
Fuel consumption per hour 1,000 liters

Fuel cost per liter $1.25 per liter (include 0.01% MGO tax)

(Route distance) X (Numbers of Roundabout/Alternative route navigation) / (Vessel speed —
12kn) X (Fuel consumption per hour) X (Fuel cost per liter)

Economics analysis of coastal (A) $273,209 (B) $149,023

passenger ships (A) - (B) = $124,186 (45.5% savings)
Total annual cost savings of $124,186 (45.5% savings) would occur when the alternative
route was used

Source: KHOA (Rep. of Korea) S-100 Test bed Program
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nematons —»  |HO has approved |IALA as a Submitting Organization and Domain Controller

Organization

* |ALA Product Specifications compliant with the IHO 5-100 standard, use the numbering series S-
201 to 5-299

* |ALA Domain covers:
o Aids to Navigation (AtoN)
o Vessel Traffic Services (VTS)
o Positioning Systems
o Communication Systems
o AIS, ASM, VDES

* Publications
o |ALA G1106 on the Development of Product Specifications
o |ALA G1087 on the Management of the IALA Domain

o New guideline on the 5-201 implementation guideline



THE S-200 WORLD
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$-240 DGNSS \'
S

$-210 Inter VTS data exhange

S-230 ASM .

$-125 Marine navigation sé:':r'vig:es

HO

A

$-124 Navigational warning

Portrayal S-201 AtoN information
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Developi
Domain PS Title =ve n.plng Version
Committee
S-201 AtoN information ARM 1.1.0
AtoN
S-125 Maritime Navigational Service NIPWG (ARM)
5-240 DGNSS almanac ENG 1.0.0
S-245 elLoran ASF ENG 0.7.0
Positioning
S-246 eloran almanac ENG 1.0.0
S-247 eLoran reference stations ENG 1.0.0
Comms. 5-230 Application Specific Message (ASM) DTEC Planned
S-210 Inter VTS exchange VTS Started
VTS §-211 Port Call Message IPCDMC 1.0.0
§-212 VTS digital information service VTS 0.6.4




S-125 MARINE ATON, S-124 NAVIGATIONAL WARNINGS DATA
SERVICE AND S-101

@ IHO
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S-100 testbed system

AtoN Information @ R0
Management System 5
(Compatible with S-201) TCA'S | Change Types

1. Temporary changes - T
Frogosed changes - ¥
3 A

\dvance notice of change Al
4. Discrepancy ' D¢
&- 3 = &.,,_
-

5-1 24/5—1 25 (AtoN info only) 1/6\
Maritime Service
RESTful API =
( ) L 54
S-124 NW S-125 AtoN -
dataset dataset (Interoperability)
S-124
S-125

S-101
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[y (e S-125/S-124 AND S-101 DEMONSTRATION AT SEA

Proposed sea route

POINT (103.83505 1.2341499)
POINT (103.878 1.24465)
POINT (103.9225 1.2486669)
POINT (103.9245332 1.2749333)
POINT (103.779 1.2266499)
POINT (103.8233202 1.2438349)
POINT (103.8128833 1.2069832)
POINT (103.76475 1.2601833)
POINT (103.8315167 1.2376306)
POINT (103.8738 1.2760666)

Targeting Atons

POINT (10
Bedok POINT (10
NE Corridor POINT (10,
SB S POINT (10
South Sebarok POINT (10
Marina Safe POINT (10,
SIS-05 POINT (10
sC1 POINT (10

Proposed Sea Route and Targeting AtoNs for Demonstrat

mﬂ Ms‘z “' = ’-’IA an

Example of symbols of data registered by ECDIS are displayed on the screen
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A.

S-100 PROVIDES A COMPLETE 4D PICTURE OF THE MARINE
ENVIRONMENT, USING DATA AND INFORMATION USEFUL FOR THE
MARINERS

. THE S-100 DEVELOPMENT IS HAPPENING WITH ALL THE

INTERNATIONAL MARITIME STAKEHOLDERS

TWO IMPORTANT MILESTONES: 1st JAN 2026 & 1t JAN 2029
(CONFIRMED AT THE LAST IMO NCSR AND MSC MEETINGS IN 2022
AND 2023 MEETINGYS)

PARAMOUNT ROLE OF THE COOPERATION BETWEEN IHO & IALA
THROUGH TECHNICAL COOPERATION MEETINGS, WITH IALA
READY TO ASSIST COASTAL AUTHORITIES WITH THEIR
TRANSITION TO S-100 RELATED PRODUCTS

THE USE OF S-100 WILL IMPROVE THE RESPECT FOR THE MARINE
ENVIRONMENT HAVING THE FOLLOWING BENEFITS:
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New dangers for
navigation are
discovered
frequently when
new modern
detecting
methods are used

Improvement of
the underkeel
clearance
management with
the use of S-100
and GNSS vertical
positioning

_%12_
(N LN CONCLUSIONS

More Safety

Charge optimization

Course and time optimization

Fuel consumption
reduction thanks to
the use of tides,
currents and
meteorological
information in real
time

Nautical information
machine readeable
to facilitate all levels
of Maritime
Autonomous
Surface Ships
(MASS) as defined
by IMO



| o s M . haiis ¥ 2 IR - SR L [
Rl el IRt
e \ = Al

5 T 1Ny

THANK YOU FOR YOUR ATTENTION
DlgltaI@Sea = DlgltaI@Sea -
Asia Pacific (/} 2/ ~2027 Asia Pacific

@ International Hydrographic Organization

o @IHOhydro
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