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Work Program

The 6! meeting at the Australian Hydrographic Office, Wollongong, Australia from 25 to 28 March 2014.and was
hosted by the Royal Australian Navy (RAN) Hydrographic Service. The meeting was attended by 16
representatives from 9 IHO Member States, the IHB and expert contributors from Australian National Tidal
Centre (Bureau of Meteorology) and OMC International.

A number of national presentations were given, covering a variety of topics — work in the Baltic region to
establish a pan-Baltic datum and align it with S-100 Product Specifications, the AusCoastVDT (Vertical Datum
Transformation) tool, which is focused on connecting all datums in use, the tides and sea level variations in the
Arctic, the organization and structure of Land Information New Zealand (LINZ) and the Hydrographic Authority
(NZHA), the TideBed, a database of relations between tide datums and the Bathyelli, GNSS reference heights
used to generate vertical reference data for bathymetry reference surface creation.

The TWLWG discussed the Standard Constituent List and the on-going work to undertake analysis to provide 7
decimal places to improve the accuracy of the data; a standard for digital tide tables, where a need was identified
to document the standard display formats on what minimum information should be provided; the study of long
term data sets for the determination of global sea level rise and the on-going efforts to recover historical data
sets; the comparison of tidal predictions generated from the analysis of common data sets using different
analysis software; and the establishment and maintenance of vertical reference frameworks for high resolution
bathymetric surfaces.

A full day was set aside to work on the dynamic application of tides in ECDIS as well as a standard for the
transmission of real-time tidal data. It was noted that considerable independent progress had been made on
standards for the transmission of data and it was agreed that the next step should be to focus on ensuring
consistency and compatibility of the data sets. The main effort was directed towards determining metadata
requirements from a user perspective and the format of the user interface for the display of dynamic tides.

It was agreed to create two correspondence groups (CG) to progress the identified tasks and to generate initial
drafts for presentation to HSSC 6. The main tasks were: S-100 Product Specification — provide initial draft
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Product Specification for comment, noting terms included in the registry need to maintain their HD definitions and
Portrayal model — provide initial draft ideas on portrayal and how to progress with areas between tide/water level
stations. Itis requested this PS is now allocated a number.

The opportunity was taken to hold a joint afternoon session with the Data Quality Working Group (DQWG), that
was also meeting in Wollongong at the time, to discuss Dynamic Underkeel Clearance (DUKC), taking guidance
and input from an Australian-based expert contributor from industry - OMC International, who gave a
presentation on products and models that the company has provided for a number of critical straits and port
areas around the world.

The TWLWG received a background brief on the work being undertaken in the North Sea to derive LAT from a
vertical reference shallow water model and make an assessment of the uncertainty for safety. It was agreed
there was a need to review the wording of the IHO Resolution 3/1919, as amended, and the associated
definitions of MSL and LAT.

Revised wording for the definitions Mean Sea Level (MSL) and Lowest Astronomical Tide (LAT) for tidal and non-
tidal areas (Annex C) were discussed. Final draft versions were agreed and these have been submitted to the
Hydrographic Dictionary Working Group (HDWG) for presentation to the 6t meeting of the Hydrographic
Services and Standards Committee (HSSC6) for endorsement prior to seeking the formal approval of IHO
Member States. The review into IHO Resolution 3/1919, as amended, (Datums and Benchmarks) remains on-

going.

Work to develop a generic tides and water level course for delivery as part of the IHO Capacity Building
programme was commenced, material used in various similar courses was identified. Outline course details
were provided and a method to collate the available material into a suitable generic course was agreed.

The draft Work Plan, attached at Annex B, was discussed and agreed.

SCWG Chair and TWLWG Chair began ongoing discussions on both technical items and merger strategies. It
has been decided to hold the SC Working Group/Project Team meeting as scheduled in 2015, and invite
TWLWG members, and likewise, to hold the TWLWG meeting and invite SCWG members. Full integration would
occur in 2016.

Progress on HSSC Action Items

The task 5.8 Under keel clearance was identified as to be reported to HSSC6.
‘HSSC5/52 TWLWG to take note of and liaise with the Malacca and Singapore Straits Marine Electronic
Highways (MEH) project, regarding the under keel clearance monitoring system. TWLWG-6

From TWLWGG6 (2014/04), the contact has been made with the Maritime and Port Authority of Singapore who
are involved in the Malacca and Singapore Straits Electronic Highways project. Discussion is ongoing. Progress
has been done on the following points.

- Development of a first draft Product Specification for Dynamic Water Level:
TSMAD is currently working on a first draft of a Dynamic Water Level Data Product Specification which
will focus on the use of AIS messages to transmit tidal data suitable for use in any proposed dynamic tide
application. It will involve researching the current practices already used; including those used by the
Maritime and Port Authority of Singapore within the Malacca and Singapore Straits Marine Electronic
Highways (MEH) project and will investigate the potential expansion of S-100 to accommodate AIS
messages.

- Description on the AIS messages currently used and received by vessels;
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The first outcomes are that in the MMSI number for each tide gauges the latitude and longitude of the
tidal station into the AIS message are incorporated. This also allows to filter the tide gauges data that
are coming in from an AlIS base station.

- Portrayal of real time tidal information via AIS on ECDIS or other navigational system;
To the question about the way how, currently, the vessels receiving AIS messages are explored on the
portrayal of real time tidal information via AIS on ECDIS or other navigational system. The real time
information can be view via a website hosted by marine ports (Works in Progress on full implementation).

Problems Encountered

For the work plan C.1 (a), Annex B, a draft tidal product specification has commenced. It has been raised by the
sub working group members that not all are familiar with S-100 and some do not have access to the ISO
standards to be able to make useful contributions. This leads to the request that someone with more experience
with S100 and ISO standards be part of the sub working group to help guide the process.

Any Other Items of Note

From interactions with the DQWG, it has been raised that “regarding the provision of data quality indicators on
tidal predictions a discussion was held with the TWLWG. The DQWG members felt that the uncertainty value
was only needed in the vertical sense (i.e. what is the probable error in height of a tidal prediction) such that this
could be added into any UKC. The TWLWG members felt that uncertainty should be added to both vertical and
time (to cater for those predictions which are correct in height but are out of phase)’. Further discussions are
needed to precise and specify how such uncertainties could be used.

The SCWG Chair raised the point about the usefulness of consulting the TWLWG on establishment of common
vertical datums for currents referenced to a water level and also, transmission of real-time data.

Conclusions and Recommended Actions

Dynamic Application of Tides in ECDIS: Work on specification of dynamical tides in future products will be one of
the big issue of the TWLWG in the working plan (Annex B). It concerns 4 work packages (WP): WP1 Product
specification (working with TSMAD and DQWG on S-100 and the quality level of the metadata to define for water
level and current fields in the future product), WP2 working on real time data transfer format, WP3 working on
gridded product and WP4 working on Tidal current. All these 4 WP are under progress

Recommendations for WP1 and WP2: Task C1 of the work plan C.1 (a), Annex B, lead to the request that
someone with more experience with S-100 and ISO standards be part of the sub working group of TWLWG to
help guide the process.

For WP4: In 2015, the TWLWG and SCWG organisation will increase the exchange with SCWG on the items of
the common vertical datums for currents referenced to a water level and on the transmission of real-time data.

Justification and Impacts
N/A

Action Required of HSSC

The HSSC is invited to:

note this report

re-appoint the TWLWG to continue its work under its current Terms of Reference
Consider allocation of a number to the dynamic tides PS

approve the draft definitions of MSL and LAT for submission to IHO Member States at
Annex C

e. endorse the draft Work Plan at Annex B

oo ow
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TWLWG Membership

AUSTRALIA Zarina Jayaswal Tel:  +6102 42236654
Deputy Director of Tides and Geodetic Fax: +6124223 6599
Control e-mail: Zarina.Jayaswal@defence.gov.au
Australian Hydrographic Service tides@defence.gov.au
Locked Bag 8801
Wollongong NSW 2500
AUSTRALIA

BRASIL Lcdr Adriano Vieira de Souza, Tel:  +55212189-3026
Survey Division Fax:  +55212189-3237
Rua Barao de Jaceguai, s/n° e-mail: adriano.vieira@chm.mar.mil.br
Niteroi — Rio de Janeiro
24048-900
BRAZIL

CANADA Phil MacAulay Tel:  +1902 426 5017
Head of Tides and Water levels Fax:  +1902 426 1893
Canadian Hydrographic Service Atlantic e-mail: macaulayp@mar.dfo-mpo.gc.ca
1 Challenger Dr. LefaivreD@dfo-mpo.gc.ca
Dartmouth, Nova Scotia,
B2Y 4A2
Canada

CHILE Mr Juan Fierro C. Tel:  +56 32 2266676
Head, Physical Oceanography Section Fax:  +56-32-2266542
Hydrographic and Oceanographic Service | e-mail: jfierro@shoa.cl
of the Chilean Navy
Errazuriz 254,
Playa Ancha,
Valparaiso,
CHILE.

CHILE Lieutenant Commander Miguel E. Tel:  +56 32 2266671
Vasquez Head, Department of Fax:  +56 32 2266542
Oceanography e-mail: oceanografia@shoa.cl
Hydrographic and Oceanographic Service
of the Chilean Navy
Errazuriz 254,
Playa Ancha,
Valparaiso,
CHILE.

CHINA Wang Zhiyun Tel: +86 0216567 2645
Senior Engineer Fax: +86 0216568 2653
Shanghai Maritime Safety Administration | e-mail: wzy@shmsa.gov.cn
Hydrography Department wzy.tc@yahoo.com.cn
No 82-7 Gong Qing Road
Shanghai
CHINA

CUBA onhg@geocuba.cu
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DENMARK Dr Palle Bo Nielsen Tel:  +45391573 06
Danish Meteorological Institute Fax: +4539271080
Lyngbyvej 100 e-mail:  pbn@dmi.dk
2100 Copenhagen @
DENMARK

ECUADOR Jorge Guillermo Nath Nieto Tel: +593 42 481300 Ext. 2221
Naval Oceanographic Institute-INOCAR Fax: +593 42485166
Av. 25 de Julio Via Puerto Maritimo e-mail: jnath@inocar.mil.ec
Base Naval Sur inocar@inocar.mil.ec
Guayaquil
ECUADOR

EGYPT Capt. DR\ Mohamed I. Mohasseb Tel: +2010 144 8673
Egyptian Naval Hydrographic Office Fax:
Shobat Al Misaha Al Baharia e-mail: mohamedmohasseb@live.com
Ras El Tin
Alexandria
EGYPT

ESTONIA Tonis Siilanarusk Tel:  +372 5043815
Head of Cartography Department Fax: +3726205606
Estonian Maritme Adminstration e-mail: tonis.siilanarusk@vta.ee
Valge 4
11413, Tallinn
ESTONIA

FINLAND Jyrki Mononen Tel:  +358(0)29 534 3419
Hydrographic Office Mob:  + 358 (0)40 059 1422
Finnish Transport Agency e-mail: jyrki.mononen@fta.fi
P.O. Box 33
00521 Helsinki
Finland

FRANCE Gwenaéle Jan (Chair TWLWG) Tel: +33298221274
Head of Coastal Hydrodynamics (HDC) Fax: +33298220899
SHOM e-mail: gwenaele.jan@shom.fr
13 rue du Chatellier
CS 92803
29228 BREST CEDEX 2, FRANCE

FRANCE Gaél André Tel:  +33298377989
Coastal Hydrodynamics (HDC) Fax: 433298220899
SHOM e-mail: gael.andre@shom.fr
13 rue du Chatellier
CS 92803
29228 BREST CEDEX 2, FRANCE

GERMANY Dr. Patrick Goffinet Tel:  +49(0) 40 3190-3112
Bernhard-Nocht-Str. 78 Fax:  +49(0) 40 3190-5000
20359 Hamburg email:  patrick.goffinet@bsh.de
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IHB Tel: +377 9310 81 06
Cdr David Wyatt Fax: +37793 108140
International Hydrographic Bureau e-mail: adso@iho.int
4 Quai Antoine 1er
BP445
MC 98011 Monaco Cedex
MONACO

INDIA Mr. Sunil Dutt Tel : +91-135-2747365
National Hydrographic Office Fax: +91-135-2748373
107-A, Rajpur Road e-mail:  inho-navy@nic.in
Post Box No. 75 e-mail:  ia-inho-navy@nic.in
Dehradun - 248 001
Uttarakhand
INDIA

INDONESIA Tel:  +6221 6471 4810 (or 4809)
Cdr Rosyid Fax:  +6221 6471 4819 (or 4809)
Head of Marine Environment Division e-mail:  info@idho.org
Indonesian Hydrographic and
Oceanographic Office
JI.Pantai Kuta V No. 1. Jakarta. 14430
INDONESIA

ITALY Tel:  +39 102 443363
Professor Lorenzo Papa Tel:  +39 102 443205
Italian Hydrographic Office Fax:  +39102 61400

e-mail: lorenzo_papa@marina.difesa.it
e-mail: papa@fisica.unige.it

JAPAN Dr Arata SENGOKU Tel:  +81 3 3541 3685
Director Environmental and Oceanographic | Fax:  +81 3 3248 1250
Research Division Hydrographic and e-mail: analysis@jodc.go.jp
Oceanographic Department
Japan Coast Guard
3-1, Tsukiji 5-chome,
Chuo-ku,
Tokyo 104-0045
JAPAN

KOREA Republic | Mr. Joo Bin IM Tel:  +8251400

of Korea Hydrographic and Oceanographic Fax:  +8251400
Administration e-mail: infokhoa@korea.kr

#195 Seohae-ro
Jung-gu Incheon
400-800#351
Haeyang-ro
Yeongdo-gu

Busan

606-806

Republic of KOREA
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KOREA Republic | Dr Byung-Gul, Lee Tel:  +82 64 754 3455
of College of Ocean Science Fax:  +8264 7252519
Jeju National University e-mail: leebg@jejunu.ac.kr
66 Jejudaehakno, Jeju-si, Jeju-do,
690-756
Republic of KOREA
KOREA Republic | Kwang-nam Han Tel:  +82 514004224
of Korea Hydrographic and Oceanographic Fax:  +82 514004192
Administration e-mail: hkn0112@korea.kr
#351 infokhoa@korea.kr
Haeyang-ro
Yeongdo-gu
Busan
606-806
Republic of KOREA
KOREA Republic | Ji-min Ko Tel:  +82 514004233
of Korea Hydrographic and Oceanographic Fax:  +82 514004192

Administration

#351

Haeyang-ro
Yeongdo-gu

Busan

606-806

Republic of KOREA

e-mail: jmko124@korea.kr

infokhoa@korea.kr

NEW ZEALAND

Glen Rowe

New Zealand Hydrographic Authority
Land Information New Zealand
Level 7

Radio New Zealand House

155 The Terrace

PO Box 5501

Wellington 6145

NEW ZEALAND

Tel:
Fax:
e-mail:

+64 4 460 0569/0110
+64 4 498 3837
growe@linz.govt.nz

NORWAY

Miss Hilde Sande

Oceanography Group

Norwegian Hydrographic Service
Lervigsveien 36, N-4014 Stavanger
NORWAY

Tel:
Fax:
e-mail:

+47 51858815
+47 51858701
Hilde.Sande@kartverket.no

PERU

Cdr Atilio Aste Evans
Head of Oceanographic Department

Directorate of Hydrography and Navigation

Avda. Gamarra No. 500
Chucuito

CALLAO 1

PERU

Email;

aaste@dhn.mil.pe
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PERU Enrique Varea Loayza Tel:  +5114658312 /61367676
Direccion De Hidrografia y Navegacion Fax:  +511 4658312
Directorate of Hydrography and Navigation | e-mail: evarea@dhn.mil.pe
Avda. Gamarra No. 500
Chucuito
CALLAO1
PERU
PORTUGAL Tel:  +35121094 3052
Joana Reis Fax: +35121094 3299
Tidal Section e-mail: joana.reis@hidrografico.pt
Instituto Hidrografico (Portuguese
Hydrographic Service)
Oceanography Division — Tides
Rua das Trinas, 49
1249-093 Lisboa
PORTUGAL
SOUTH AFRICA Tel:  +27 21787 2403
Ms Ruth Farre Fax:  +2721787 2233
Superintendent Tidal Information E-mail: ruth.farre@sanavy.co.za
South African Navy Hydrographic Office
Private Bag X1, Tokai, 7966
REPUBLIC OF SOUTH AFRICA
SPAIN Lt Cdr Salvador Moreno Tel: +34 956 545 209
Spanish Hydrographic Office Fax:  +34 956 545 347
Plaza San Severiano 3 e- mail: smorenos@fn.mde.es
11007 - Cadiz salmoreno.ihm@gmail.com
SPAIN
UNITED Mr Chris Jones (Vice-Chair TWLWG) Tel:  +44(0) 1823 337900 ext. 3504
KINGDOM Head of Tides Fax: +44(0) 1823 284077
The U.K. Hydrographic Office e-mail: christopher.jones@ukho.gov.uk
Admiralty way
Taunton, Somerset, TA1 2DN
UNITED KINGDOM
URUGUAY sohmaom@adinet.com.uy
UNITED STATES Tel:  +13017132981 ext 139

Mr. Stephen Gill

Chief Scientist for the NOS Center for
Operational Oceanographic Products and
Services

NOAA

1305 East-West Highway, Station 6515,
Silver Spring, Maryland

USA 20 910

Fax:  +13017134392
e-mail: Stephen.gill@noaa.gov
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VENEZUELA Mr Carlos Murillo Tel: +85212 5558000

(Armada de Direccion Hidrografia y Navegacién Fax:

Venezuela) 1A P/Anicie 23 de Enero e-mail: dhn@ifxnw.com.ve
Observatorio Naval Cagigal carlosmurillo@hotmail.com
VENEZUELA

VENEZUELA Mr Bill Ramon Abrew Tel: +85212 5558000

(Armada de Direccion Hidrografia y Navegacién Fax:

Venezuela) 1A P/Anicie 23 de Enero e-mail: jocendoc@dhn.mil.ve
Observatorio Naval Cagigal jbbill@hotmail.com
VENEZUELA

VENEZUELA Mr Edward Méndez Araujo Tel:  +85212 4518666

(Armada de Direccion Hidrografia y Navegacion Fax: +85426 517 8157

Venezuela) 1A P/Anicie 23 de Enero e-mail: mendezaraujo@gmail.com

Observatorio Naval Cagigal
VENEZUELA
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1 TWLWG Work Plan
11 TWLWG Tasks

A Maintain Standard Tidal Constituent List (IHO Work Programme 3.2.4 refers)

B Prepare a Standard for Digital Tide Tables (IHOTC Report to the XVII" IHC as adopted)

C Liaise with TSMAD on tidal matters relevant to the Dynamic Application of Tides in ECDIS and
develop a Standard of the transmission of real-time tidal data (Action HSSC1/18)

E Review the various definitions of MSL and their relevance to Hydrographic Offices and review the
IHO tidal resolutions to ensure that they are compatible with the requirements of non-tidal areas such
as the Baltic Sea.

F Prepare and maintain an inventory of tide gauges used by Member States and to publish it on the
IHO/TWLWG web site.

H Compare the tidal predictions generated as a result of analysis of a common data set using different
analysis software.

I Develop and maintain material for course on Tides

Task | Work item Priority | Milestones Start End | Status Contact Related
H-high Date Date | P-planned | Person(s) | Pubs/Standard
M- 0-ongoing | *
medium C- indicates
L-low completed | leader
A1 Maintain H Review Continuous 0 Chris
Standard Tidal current list of Jones*
Constituent List published tidal
constituents
A2 Compare the H Select Continuous 0 Stephen
tidal predictions Common data Gill*
generated as a set All
result of Analyse using
analysis of a different
common data software
set using Predict
different common set of
analysis tides
software. Compare
results
B.2 Prepare a H Prepare draft | 2009 2015 | O Stephen
Standard for Standard Gill*
Digital Tide Chris
Tables Jones
Zarina

Jayaswal
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Task | Work item Priority | Milestones Start End | Status Contact Related
H-high Date Date | P-planned | Person(s) | Pubs/Standard
M- 0O-ongoing | *
medium C- indicates
L-low completed | leader
C.1 Liaise with H Prepare draft | 2010 2015 | O Zarina S-100
TSMAD and Product Jayaswal*
DIPWG on tidal Specifications Glen Rowe
matters (S-1**) for tidal Bill
relevant to the data in S-100. Mitchell
Dynamic Kwang-
Application of nam Han
Tides in ECDIS H Prepare draft | 2012 2015 | O S-100, S-102
Portrayal Stephen
model for tidal Gill*
data in S-100. Bill
Mitchell
Zarina
Jayaswal
C.2 Develop a H 2009 2015 | O Chris
Standard for Jones*
the All
transmission of
real-time tidal
data
E.1 Review the H [HO 2009 2014 | C I[HO Resolution
various Resolution 3/1919, as
definitions of 3/1919, as amended.
MSL and their amended,
relevance to approved by
Hydrographic HSSC 5.
Offices and Required
review the IHO H reviewed of
tidal resolutions definitions of
to ensure that MSL and LAT
they are for submission
compatible with to HDWG
the 2014 2015 | O
requirements of Review
non-tidal areas wording of
such as the HO
Baltic Sea. Resolution
3/1919, as
amended, in
light of revised
definitions for
MSL and LAT
F.1 Prepare and H Initial Continuous 0 David
maintain an inventory from Wyatt’
inventory of TWLWG All
tide gauges members
used by available on
Member States IHO web site.
and to publish CL36/2010
it on the sent to
[HOITWLWG Member
web site. States seeking

wider input.
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Task | Work item Priority | Milestones Start End | Status Contact Related
H-high Date Date | P-planned | Person(s) | Pubs/Standard
M- 0O-ongoing | *
medium C- indicates
L-low completed | leader

H1 The study of H Continuous 0 Stephen
long term data Gill*
sets for the Al
determination
of global sea
level rise.

11 Develop and H Adapt 2013 2015 | O Stephen
maintain currently Gill*
material for available Bill
course on course Mitchell
Tides material to Ruth Farre

create a
course
suitable for
delivery in
support of
CBSC
requests

1.2 TWLWG Meetings (IHO Task 3.1.11 refers)

Date Location Activity

14 - 16 May 2013 Helsinki, Finland 5t Meeting

25-28 March 2014 ~ Wollongong, Australia 6t Meeting

21 - 24 April 2015 Silver Spring, Maryland, USA 7t Meeting
Chair: Gwenaéle Jan Email: gwenaele.jan@shom.fr

Vice-Chair: Christopher Jones Email: christopher.jones@ukho.gov.uk
Secretary: David Wyatt Email: adso@iho.int
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HYDROGRAPHIC DICTIONARY DEFINITIONS

1.

Proposed revised definition for Mean Sea Level (MSL) in line with IHO Resolution 3/1919, as amended,

was finalized at TWLWG 6:

2.

Current version:

Mean Sea Level: The average height of the surface of the sea at a tide station for all stages of the tide
over a 19-year period, usually determined from hourly height readings measured from a fixed
predetermined reference level (chart datum).

Proposed:

Mean Sea Level: The average height of the surface of the sea at a water level station, determined from
height readings measured over an appropriate period of time from a fixed predetermined reference level
(chart datum).

It was agreed a new term was required to cover monitoring/measuring stations in non-tidal areas; the

proposed definition for a Water Level Station was generated at TWLWG 6:

New Term:

Water Level Station: A place where water level observations are obtained. It is has continuous
observations available for a sufficient number of years to determine the characteristic features for the
locality.
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