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FOREWORD
The year 2021 has undoubtedly been a very special one for the International Hydrographic
Organization (IHO). 21st of June marked the 100th anniversary of the gathering of nineteen nations
from four continents to establish a new organization focused on the promotion of hydrography. A
particular aim for the newly founded International Hydrographic Bureau (IHB), which later became
known as the IHO, was to achieve global uniformity in nautical charting. This eventually resulted in
the adoption of metric units, standardized symbols and colours, as well as coordination in scales and
paper sizes. Topics including precise position fixing and the provision of nautical information such as
sailing directions were also on the agenda.
In 1921 there was no organization such as the International Maritime Organization (IMO), so the IHB
also took on the task of establishing recommended routes. There was no World Meteorological
Organization (WMO), so the IHB compiled and promulgated lists of stations, which displayed storm
warning signals and undertook detailed studies of the various descriptions of the wind force at sea,
leading to the adoption of the standardization known as the Beaufort scale. There was no
Intergovernmental Oceanographic Commission (IOC), so any coordination on measuring tidal
streams or ocean currents was also done by the IHB. As these bodies came into existence, the IHB
handed over responsibility for these tasks that were then logically part of the new organizations. This
formed the foundation for long standing and successful cooperative relationships with these
organizations.
The global fleet of commercial vessels has continued to grow inexorably. In order to satisfy this
growth in international shipping, the IHO has continuously strived to improve hydrographic services
to facilitate better coverage, higher accuracy, and up-to-date nautical charts. In that regard, by the
early 1980’s it had become obvious that paper-based media may no longer be the best way to satisfy
these requirements.
The need for uniform global coverage of the current “electronic” charts initiated a paradigm shift
where each coastal State was called upon to accept responsibility for the systematic survey and
charting of the waters under its jurisdiction. Meeting the charting needs of international shipping has
been one central focus of the IHO since its beginning. However, the constant increase in requests for
customized hydrographic products from a growing community of stakeholders is now leading
hydrographic offices to move towards being data-centric service providers rather than just nautical
chart publishers. Moreover, the focus of the United Nations on global geospatial information
management, as a means of supporting sustainable development and environmental protection, has
increased the need for IHO Member States to adapt.
Within the last 100 years, international cooperation in hydrography under the umbrella of the IHO has
matured organizationally and technologically. Many of today’s arrangements have been the subject
of sometimes lengthy discussions over the years but are now taken for granted. The IHO has
provided the forum, the protocols and the standards for achieving effective and beneficial
international collaboration. We can be proud of the fact that today hydrography stands among very
few other technical disciplines where the standards and the levels of international and
intergovernmental cooperation are truly and consistently implemented at a global level.
The story of this century of success cannot be told without referring to the impact of the COVID-19
pandemic, ongoing for the second year in 2021. All preparations to highlight the important
achievements, culminating in an event as part of World Hydrography Day celebrations, had to keep
this in consideration. The Secretariat is therefore proud to have managed this challenge in a hybrid
format. The prestigious festivity was composed of a local event to highlight the history, the enduring
relevance and the future of hydrography and consisted of official speeches of dignitaries given on the
occasion (part of this report), a broadcast panel discussion, which was watched by many who are
associated with the IHO, and an impressive live demonstration of state-of-the-art autonomous survey
technology by French industry partners. The occasion also benefited from the visit of the Italian
training ship “Amerigo Vespucci” in the Monaco harbour.
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Though the anniversary celebrations are just one example, the overarching conditions have been
typical of the conduct of the Organization´s work throughout the whole year. Thanks to the smart use
of all forms of digital communication and video conferencing, as well as the passionate dedication of
the IHO Secretariat’s staff, the programmed work of the diverse committees, working groups and
project teams progressed according to the agreed goals and timelines. The issues and facts
provided by means of this report provide evidence of the ongoing commitment of the Member States
to the IHO vision and mission as reflected in the Strategic Work Plan in a contemporary manner.
In this regard, it is much more than simple coincidence that the United Nation’s Ocean Decade
commences the same year that the IHO enters its second hundred years of existence. The Ocean
Decade provides a unifying framework for scientists and stakeholders from diverse sectors to
develop the scientific knowledge and the partnerships needed to accelerate and harness advances
in ocean science. Being a longstanding partner of ocean scientists, it was clear from the beginning of
the Strategy revision that the IHO would be among the stakeholders to proactively contribute to this
initiative.
The official definition of hydrography states that it is an “applied science”, making it a logical
contributor to the Ocean Decade. The motivation to carry out hydrography in a contemporary manner
calls for the coordinated application of existing science, but also new research to gain new insights.
Under this understanding of the role and the purpose of international cooperation in hydrography it is
the firm conclusion of the authors that the Organization is ready to enter the next century.

Monaco, 1st March 2022

Abri Kampfer

Dr Mathias Jonas

Luigi Sinapi

Director

Secretary-General

Director
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INTRODUCTION
Introduction
The Secretariat is pleased to present the Annual Report of the activities of the Organization for 2021.
This report provides an account of the principal activities and achievements of the IHO, the
subordinate bodies of the Organization and the Secretariat during the year. The report also describes
the cooperation and participation of other international organizations and stakeholders in the
execution of the IHO Work Programme. Special regard is given to report on this year’s celebrations
of the centenary of the Organization. This Report consists of two Parts:

Part 1 – General
Part 1 provides short summary reports and observations on the execution of the IHO Work
Programme. Part 1 is structured based on the three parts of the Work Programme: Corporate Affairs,
Hydrographic Services and Standards and Inter-Regional Coordination and Support. In this way, the
Report is also directly related to the technical structure of the Organization, which is based on the
Secretariat (Corporate Affairs) function and the two principal Committees - the Hydrographic
Services and Standards Committee (HSSC) and the Inter-Regional Coordination Committee (IRCC).
As far as suitable, Part 1 of the Report follows the same structure and uses the same headings as in
the approved Work Programme.

Part 2 – Finance
Part 2 provides the financial statement and accounts for 2021.
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ANNUAL REPORT SUMMARY
Work Programme 1
The highlight of 2021 was undoubtedly the Peak Event of the celebrations of the 100 th anniversary of
the creation of the IHO on the 21st of June. The celebrations in Monaco included speeches by high
level participants such as HSH Prince Albert II of Monaco, HEM Peter Thomson, UN special Envoy
to the Oceans, the visit of the Italian Navy training ship Amerigo Vespucci and the live presentation
of modern autonomous survey vehicles by French Companies iXblue and ECA group. However, in
order to share these celebrations with a global audience who was unable to attend due to the
pandemic, a major digital outreach programme was implemented. This included the live broadcast of
the speeches and festivities, the creation of videos with the support of Italy and the Republic of
Korea, as well as the publication of a prestige book, which dutifully records one hundred years of
international cooperation in hydrography.
The year was also marked by the introduction of the new Strategic Plan and the discussions about
how to effectively monitor its implementation. This included discussions on Strategic Performance
Indicators at the Council. The creation of the Joint IHO-Singapore Innovation and Technology
Laboratory was a good example of the aspirations of the new Strategic Plan, which aims for a more
rapid translation of IHO standards into practice.
Collaborations with other organizations were reinforced. The IHO and the Mediterranean Science
Commission (CIESM) renewed their cooperation in a ceremony during the Monaco Ocean Week,
with the remote participation of Dr Vladimir Ryabinin of IOC UNESCO.
There were also several actions to raise awareness about the IHO’s work to a broader audience. The
Secretariat organized an online conference as part of the UN Ocean Decade Laboratories “A
Predicted Ocean” which highlighted how the S-100 Universal Data Model can be used by all ocean
disciplines, thereby increasing the use of data and our knowledge of the ocean. Due to the many
areas of overlap between the UN Ocean Decade and hydrography, more initiatives like this will be
carried out in the future.
In parallel, the IHO welcomed four new Member States (Lebanon, Kenya, Iraq and Angola), in
addition to reinstating the Democratic Republic of Congo.
In order to modernize the image of the International Hydrographic Review, its website was
completely revamped. It now includes a new section with articles and notes, allowing readers to view
and share individual articles more easily.
In addition, the IHO continued its efforts in public relations and outreach. The IHO website had a total
of 562,207 page views in this calendar year. The LinkedIn page had 4,544 followers in December
and saw a record 35,253 views from all its posts in June, reaching total post impressions of 228,481
in 2021. The upwards trend continued on Facebook with a post on a missing GEBCO chart sheet
getting 2.7K impressions in April. On Twitter, the record for the year was a total of 22.9K impressions
on posts in June.

Work Programme 2
One of the major successes of the year was the approval of the Roadmap v2.0 for the S-100
Implementation Decade. This is a key stepping stone to make the S-100 concept a reality. It provides
an overview on the development of S-100 related product specifications with clear timelines on
expected operational availability. It furthermore provides guidance on options available to Member
States for parallel production of S-57 and S-101 ENCs.
The UN Committee of Experts on Global Geospatial Information Management (UN-GGIM) adopted
the key revision of the UN-GGIM Guide to the Role of Standards in Geospatial Information
Management (“the Guide”). This represents the culmination of the work of a team of staff from the
three Standards Development Organizations (SDOs): the Open Geospatial Consortium (OGC), the
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International Organization for Standardization (ISO) Technical Committee 211 on Geographic
Information/Geomatics, (ISO/TC 211), and the IHO. This update reflects recent advancements in
geospatial standards, reinforces learning resources and provides real case examples. It aligns with
the UN-GGIM Integrated Information Framework (IGIF) – the overarching strategy and guide for
implementing geospatial information management worldwide. It also sees the guide evolve from a
traditional static publication to an interactive online tool.
Another important milestone was the inauguration of the Joint IHO-Singapore Innovation and
Technology Laboratory (Lab). This is the second IHO satellite entity after the DCDB was established
more than 20 years ago. The Lab already has two projects in the pipeline. The first aims to
investigate the automated conversion of the IHO S-57 Electronic Navigation Chart (ENC) to the IHO
S-101 ENC. This will in turn support the development of the S-100-based next generation of the
Electronic Chart Display and Information System (ECDIS). The second project aims to develop a
digital infrastructure to improve information exchange between harbours and hydrographic offices.
The outcome will inform the IHO S-131 Marine Harbour Infrastructure product specification.

Work programme 3
A comprehensive review of the Maritime Shipping Routes in the Antarctic Peninsula was presented
to HCA Members, a key contribution to identify surveying and charting priorities.
When it comes to capacity-building, the programme has been impacted by the COVID pandemic. It
carried out five projects, two technical visits and three learning activities with forty-three
participants/students.
The Capacity Building Sub-Committee subsequently established a project team to revise IHO´s
Capacity Building Strategy to ensure that it is consistent with the IHO Strategic Plan.
An agreement was signed between the IHO and Canada to launch a three-year joint project to
“Empower Women in Hydrography”. The goal is to initiate, organize and track a series of activities
and initiatives which will enable more women to participate equitably in the field of hydrography and
to assume more leadership roles within the hydrographic community. The official project kick-off
meeting was held in September and brought together participants from all over the world.
The IRCC workshop on the IHO Strategic Plan provided an opportunity to find a common approach
to the joint definition of Strategic Performance Indicators to measure efficiency and effectiveness of
the actions taken to achieve the related strategic goals and targets. Several Regional Hydrographic
Commissions delivered valuable input based on their regional deliberations, and the variety of IRCC
subordinate bodies did the same based on their thematic perspectives.
This year also saw continued progress in Ocean Mapping. Global coverage reached 20,6% thanks
to new contributions and efforts by the Nippon Foundation GEBCO Seabed 2030 Project,
governmental and commercial survey data donations and data gathered with the Crowdsourced
Bathymetry (CSB) campaign. The German Federal Institute for Geosciences and Natural Resources
(BGR) for example, shared high resolution depth data for 85 000 km² for the German contract areas
for deep-sea exploration in the Pacific and Indian Oceans. The year also saw continued input from
industry. Fugro for example, contributed high-resolution bathymetric data while transiting between
project locations, which resulted in more than two million km² of data being contributed to the
initiative since 2016.
The IHO also promoted CSB through two sailing boats, the Sir Ernst and La Louise, who departed on
expeditions to the Antarctic and committed to collect data for the IHO DCDB and generally contribute
to increase our knowledge of the ocean and the Poles. Thanks to the smooth operation of the Data
Center for Digital Bathymetry, operated by NOAA on behalf of IHO, the updated version of the
GEBCO grid offers so far unseen level of details of global seabed topography.
The IHO continued its efforts to improve the global level of safety of navigation and supported the
World Wide Navigational Warning Service (WWNWS) to maintain their warning systems in
collaboration with IMO and WMO.
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PART 1 – GENERAL
Summary reports and observations on the
execution of the IHO Work Programme
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MEMBER STATES OF THE INTERNATIONAL HYDROGRAPHIC
ORGANIZATION (IHO) – 31 December 2021
Algeria
Angola (Republic of)
Argentina
Australia
Bahrain
Bangladesh
Belgium
Brazil
Brunei Darussalam
Bulgaria
Cameroon
Canada
Chile
China
Colombia
Croatia
Cuba
Cyprus
Democratic People’s Republic of Korea
Democratic Republic of the Congo*
Denmark
Dominican Republic
Ecuador
Egypt
Estonia
Fiji
Finland
France
Georgia
Germany
Ghana
Greece
Guatemala
Guyana
Iceland
India
Indonesia
Iraq (Republic of)
Iran (Islamic Republic of)
Ireland
Italy
Jamaica
Japan
Kuwait
Latvia
Lebanon (Republic of)
Malaysia
Malta
Mauritius

Mexico
Monaco
Montenegro
Morocco
Mozambique
Myanmar
Netherlands
New Zealand
Nigeria
Norway
Oman
Pakistan
Papua New Guinea
Peru
Philippines
Poland
Portugal
Qatar
Republic of Kenya
Republic of Korea
Romania
Russian Federation
Samoa
Saudi Arabia
Serbia*
Seychelles
Singapore
Slovenia
Solomon Islands
South Africa
Spain
Sri Lanka
Suriname
Sweden
Syrian Arab Republic*
Thailand
Tonga
Trinidad and Tobago
Tunisia
Turkey
Ukraine
United Arab Emirates
United Kingdom of Great Britain
and Northern Ireland
United States of America
Uruguay
Vanuatu*
Venezuela (Bolivarian Republic of)
Viet Nam

* Rights of membership suspended
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WORK PROGRAMME 1
Corporate Affairs
Introduction
IHO Work Programme 1 “Corporate Affairs” covers the provision of the principal organs as well as
the other services of the Secretariat of the IHO, including the management and fostering of relations
with other international organizations. Work Programme 1 is executed primarily by the Secretariat,
under the leadership of the Secretary-General assisted by the two Directors.

IHO Council
The fifth Session of the Council (VTC event 19 - 21 October 2021)
The Chair of the Council, Dr Geneviève Béchard, welcomed members and noted that the current
session of the Council would make an important contribution to preparations for the third session of
the IHO Assembly. Among the items discussed were the proposals from HSSC, IRCC and the
Secretariat for delivery of the Strategic Performance Indicators (SPIs) assigned to each of those
bodies for the implementation of the IHO Strategic Plan, as well as the Roadmap for the S-100
Implementation Decade (2020-2030) for the development of digital products and services. Following
bilateral talks between the Chair and Council Members, the Chair informed the Council that Member
States stressed the need for IHO to support basic Capacity Building while also supporting the
migration to S-100. The role of the RENCs had been a subject of discussion, and RENC
representatives had therefore been invited by the Chair to attend the session as observers.

The Council reviewed the current financial status of the Organization, approved the proposed Work
Programme for 2022, and took note of the specific challenges for 2022, which related to the
preparation of the Work Plan for 2024-2026 to be submitted to C-6 before A-3 and preparation for
A-3 itself.
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The fifth Council made 61 Decisions giving directions to the work of the two Committees, their
various subordinate Work Groups and the level of support provided by the IHO Secretariat for the
forthcoming twelve months.
Joint IHO-IHO Singapore Technology & Innovation Laboratory
Singapore and the International Hydrographic Organization (IHO) launched the Joint IHO-Singapore
Innovation and Technology Laboratory on 26 October.
The Laboratory seeks to optimise the resources of IHO Member States to harness and develop
emerging technologies in the hydrographic domain that support safe maritime navigation and the
protection of the marine environment.

In accelerating innovation in the field of hydrography, the Laboratory aims to (i) conduct research and
testing of projects proposed by IHO Member States, IHO organs and other stakeholders; (ii) grow
knowledge and foster collaboration on global standard-setting for the development and application of
technologies enhancing safety at sea; and (iii) promote a multidisciplinary and collaborative
environment to drive innovative solutions and develop pioneering technologies through active
partnerships.
For a start, the Joint IHO-Singapore Innovation and Technology Laboratory will embark on the
following two pilot projects:


Investigate the automated conversion of the IHO S-57 Electronic Navigation Chart
(ENC) to the IHO S-101 ENC. This project supports the development of the S-100
Electronic Chart Display and Information System.



Develop a digital Infrastructure to improve information exchange between harbours and
hydrographic offices. The outcome of this project will form the IHO S-131 Marine
Harbour Infrastructure product specifications.

The Laboratory is overseen by a Governing Board chaired by Mr Abri Kampfer, the IHO Director in
charge of the IHO Work Programme II. Its General Manager, Dr Parry Oei, Adviser (Hydrography) of
the Maritime and Port Authority of Singapore (MPA), leads the day-to-day operations.
IHO Secretary-General, Dr Mathias Jonas, said, “The Joint IHO-Singapore Innovation and
Technology Laboratory will provide a dedicated space to test and evaluate new ideas to enable their
smooth transfer into practice. This is a key element which has been missing and will help progress in
digital hydrography. The laboratory is designed to become the testing ground for the future of
hydrography."
Senior Minister of State, Ministry of Transport, Mr Chee Hong Tat, said, “Singapore supports
international efforts to develop hydrographic technologies that enhance safety of navigation and
protection of the marine environment. The Joint IHO-Singapore Innovation and Technology
Laboratory is an important endeavour to harness the collective resources and expertise of IHO
Member States. Singapore is honoured to be the host country of the Laboratory.”
P-7
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Joint Lab Representatives from Singapore, Dr Mathias Jonas and Dr Geneviève Béchard

Cooperation with International Organizations
This element covers liaison and cooperation between the IHO and other international organizations.
Notable activities during the year are described. The IHO was represented in most cases by the
Secretary-General, a Director or an Assistant Director.
Antarctic Treaty Consultative Meeting (ATCM) and IHO Hydrographic Commission on
Antarctica (HCA)
Initially planned in Paris, back-to-back with the XLIII Antarctic Treaty Consultative Meeting (ATCM
XLIII), the 17th Conference of the IHO Hydrographic Commission on Antarctica (HCA) was held in
virtual format on 14 June 2021. The Conference occurred in conjunction with the XLIII Antarctic
Treaty Consultative Meeting where the IHO was invited, on Friday 18 June, to present its report to
ATCM (Information Paper Nr 4). In accordance with ATCM Resolutions 5 (2008), 5 (2014) and 6
(2019), the HCA Chair stated that the IHO stands ready to support the implementation by the ATCM
of these Resolutions, based on geographic and thematic priorities to be provided by ATCM to the
IHO. The report, supported by Argentina, Chile and the US was noted by the ATCM.
The Conference was chaired by Dr Mathias Jonas, Secretary-General of the IHO, supported by
Assistant Director Yves Guillam, HCA Secretary and Ms Caroline Fontanili (IHO Secretariat), as
rapporteur. Forty-one delegates from 16 Member States out of 24 (Argentina, Australia, Brazil, Chile,
China, France, Germany, India, Italy, Republic of Korea, Norway, South Africa, Spain, Uruguay,
United Kingdom, USA) and one subject matter expert (GEBCO IBCSO Project Representative),
attended the meeting.
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The Chair table of the 17th Conference of the IHO Hydrographic Commission on Antarctica

The Chair opened the meeting explaining the objectives of this bespoke virtual Conference, keeping
in mind the goal to be able to meet in person in 2022, in conjunction with ATCM XLIV, to progress
some important topics that cannot be discussed in depth in a remote format.
The Conference considered the progress made on the decisions and actions from the previous
Conferences, some of them still pending implementation or completion, were slightly amended and
wording improved. This was the case for the action encouraging HCA Members to contribute to the
IHO DCDB with survey data as a direct application of the Antarctic Treaty, Article II 1.(c), which
states that “scientific observations and results from Antarctica shall be exchanged and made freely
available”. A binding statement that the US recommended to consider as an incentive among others
to amend the current HCA Statutes. Reasons for the revision of the Statutes were presented to the
participants such as: recommendations in the newly amended IHO Resolution 2/1997, last ATCM
Resolutions on hydrography and the IHO Strategic Plan 2021-26. The HCA Chair invited the HCA
Members to provide their comments on the proposed amended Statutes aiming to approve them at
the next Conference.
An update on the development of the GEBCO IBCSO 2.0 was presented by the representative of the
Chair of the Project. France, Japan and South Africa were thanked for the provision of their data to
support the project. The Conference took note that the GEBCO Polar Grid of IBSCO 2.0 in polar
projection is nearing completion, with a resolution of 500 m, and a coverage extended to 50°S (60°S
for IBCSO 1.0). The strategy for “mapping the gaps” in this area was also presented in the report.

The Chair informed HCA members that Turkey is currently in discussion with the IHO regarding
membership to the HCA. Turkey has been surveying in Antarctica and has offered to share data with
the HCA Hydrographic Priorities Working Group (HPWG) and chart producing countries.
Mr Lee Truscott (UKHO), Chair of the HCA Hydrographic Priorities Working Group (HPWG) and
Chart Coordinator for Region M, provided an outstanding review of the adequacy of the Maritime
Shipping Routes in the Peninsula and a compilation of the updates received from Members on INT
P-7
24 | P a g e

charts and ENC production. The format of the Conference did not allow an in-depth discussion on
the proposals. Although principles were agreed to modify some corridors to better match traffic
density AIS data, it was also suggested to consider the new Global Maritime Traffic Density Service
in development by the US (NGA) which will become part of INToGIS II layers in the near future.
During the review of pending actions related to the nautical charting coverage of Deception Island,
the HCA noted the statement made by Argentina:
-

thanking Brazil, Germany, Spain, and United Kingdom for their cooperation (data provision for
new Ed. of INT 9120) and particularly to the Region M Coordinator for his guidance and to the
US for their coordination;

-

proposing the simultaneous production of INT 9120 and equivalent UB4 ENC of Deception
Island as a possible solution to solve pending issues and avoid duplication.

Comité International Radio Maritime (CIRM)
The Comité International Radio-Maritime (CIRM) is the principal international association of
companies engaged in maritime electronics, with membership of over 100 companies from 30
nations worldwide. CIRM’s membership includes numerous companies with an interest in ECDIS,
including ECDIS manufacturers, kernel makers, data providers and service companies.
A CIRM Workshop on S-100 and the future of ECDIS was held online on 14 and 15 April 2021. Sixtynine individuals participated in the Workshop, comprising CIRM and IHO members and
representatives from external organizations having an active interest in the implementation of S-100.
Director Abri Kampfer and Assistant Director Yong Baek represented the IHO Secretariat. The
purpose of the Workshop was to bring CIRM members and external stakeholders together in order to
discuss all technical aspects related to the introduction of support for S-100 in ECDIS, and the
objective was to identify and shed light on some of the associated unknowns. Four individual
discussion sessions were held, each moderated by a subject matter expert from the IHO’s standards
development community. Every session featured wide-ranging discussion, with considerable
interaction between the speakers and general participants, and between CIRM members and nonmembers, covering all aspects of the implementation of S-100 including:
 the timescales associated with S-101 ENC coverage and their use in ECDIS;
 the nature and scope of changes to standards including MSC.232(82) and IEC 61174;
 dynamic adjustment of chart data using non-ENC S-100 based product specifications;
 the potential impact of S-100 on user training, ECDIS hardware and data usage;
 the definition of SENC & the role of SENC Delivery in S-100 ECDIS;
 the capabilities of the “dual-fuel” concept for S-100 ECDIS; and
 the possibility of encountering S-101 “anomalies.
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European Union Initiatives (INSPIRE and EMODnet)
Initially planned to be hosted in Brest, France, the 12th meeting the IHO-EU Network Working Group
(IENWG-12) was re-arranged by video teleconference (VTC) from 8 to 9 December 2021 due to the
pandemic.
Ingénieur en chef Pierre-Yves Dupuy (France), Chair of the IENWG, supported by Corine Lochet
(France) as Executive Secretary, chaired the meeting. Thanks to the VTC format, twenty-two
delegates from 13 Member States (Croatia, Denmark, Estonia, France, Germany, Greece, Ireland,
Italy, Netherlands, Norway, Portugal, Romania, and Sweden) were able to participate in the meeting.
Director Luigi Sinapi represented the IHO Secretariat.
The meeting was opened with a status report by the Netherlands on the latest developments about
the European strategy on digitization and data. This strategy embraces important concepts on data
availability, data sharing, data interoperability, data governance, data infrastructures and
technologies, providing legal frameworks to regulate the market of digital services in Europe. One of
the key issues for Hydrographic Offices is the impact of such data policies on their individual
business model if and when some S-57 data (or feature objects) are included in the official list of the
so-called “high value datasets”. The next step for the EU Strategy will be the adoption of the
Implementation Act.
Denmark presented the EU Commission with an evaluation of the Inspire Directive and of its
implementation. The aim of the evaluation is to analyze how the Directive has achieved its
objectives, whether it is effective, efficient, relevant and coherent, and then identify areas for future
improvement, as the INSPIRE roadmap will be not fully achieved by the deadline of the end of 2021.
It was highlighted that the added value of the Directive mainly consisted of promoting data sharing as
a common principle.
Portugal and Ireland presented their national projects to contribute to the Ocean’s knowledge within
the UN Ocean Decade challenges, as contribution to the Nippon Foundation GEBCO-Seabed2030
project which is to reach 100% seabed coverage by 2030.
France presented their ‘Horizon 2021-2027 programme, and communications from the EU
Commission on Blue Economy and Marine Spatial Planning (MSP), highlighting the opportunities for
the HOs, especially the sustainable use of ecosystems, Safety and surveillance and climate change
threats, as the new challenges offered by the European Green Deal.
France also presented the European Regional Development Fund (ERDF) and European Maritime
Fisheries and Aquaculture Fund (EMFAF), highlighting the topics of interest to HOs and the priorities
for the period 2021-2027 (EMODnet, Marine knowledge and MSP). A particular mention was made
on the importance of Metrology, as a science able to support research at sea. In this regard, the
MINKE project was presented as an opportunity to integrate key European Marine Metrology
Research Infrastructures, to coordinate their use and development and propose an innovative
framework of quality of oceanographic data, with the objective to increase the production of FAIR
data (Findable, Accessible, Interoperable, and Reusable).
Denmark, through the MSDIWG Chair, presented the Baltic Sea and North Sea MSDI Working
Group (BSNSMSDIWG) report, highlighting the opportunity to investigate the possibilities to establish
a joint online meeting between the EU MSP Technical Expert group on data and the BSNSMSDIWG,
in order to share information and to identify areas of cooperation, and how the BSHC and NSHC
could work with S-122 Marine Protected Areas data and the possibility to establish a pilot project with
the North Sea and Baltic Sea as an S-122 test bed.
Director Luigi Sinapi intervened on the importance of the Working Group on Marine Geospatial
Information, established by UN-GGIM 7 in 2017, to develop more precise guidance on how to
measure the application of UN guidance principles on the basis of the Integrated Geographic
Information Framework in Hydrography (IGIF-H), in order also to help MSDIWG in measuring the
assigned SPI of the new IHO Strategic Plan.
France presented EMODNet and the importance of EMODNet data ingestion for the achievement of
the final goal of the Nippon Foundation GEBCO-Seabed2030 project, announcing the release of full
EMODnet Bathymetry Digital Terrain Model (DTM) 2022 and associated services.
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The IENWG Chair, thanking the participants for their active participation, emphasized the importance
of networking as the core of the WG, the concreteness of the topics discussed, the willingness of the
WG to contribute actively to the IHO S-100 Roadmap in collaboration with the MSDIWG.

International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA )


IHO-IALA5

The 5th IHO – IALA Technical Cooperation meeting was held virtually on 27 April 2021. The meeting
was attended by 10 participants from representatives of IHO and IALA. The IHO Secretariat was
represented by IHO Director Abri Kampfer, Assistant Director Yong Baek and Technical Standards
Support Officer Jeff Wootton.
During the opening remarks, IHO Director Kampfer underlined the importance of the joint meetings,
mentioned the challenges of virtual meetings for efficient conversation and thanked IALA for their
continuous cooperation in developing the S-100 based Product Specifications.
IHO and IALA presented their progress on the development of S-100 based Product Specifications.
IALA provided an update on the development of the S-200 series of IALA Product Specifications,
described the S-125 Marine Navigational Services in regard to the framework that S-125 could
provide and reported on which technical services still need to be drafted. Assistant Director Yong
Baek reported on the plan towards publication of S-100 Edition 5.0.0 in 2022, which would support
enough functions for S-100 based Product Specifications to meet the requirements of navigational
equipment. In order to be harmonized with the development cycle, IALA will be required to consider
developed Product Specifications and examine the impact on those currently under development so
the next Editions of these Product Specifications will be aligned with the S-100 Edition 5.0.0.
The IHO Geospatial Information (GI) Registry Manager Jeff Wootton provided an update on the GI
Registry, in particular the Product Specification Register for the storage and dissemination of
published S-100 based Product Specifications, and the IHO Test Bed for Product Specifications in
development. IALA agreed to register their S-200 Product Specifications in the GI Registry so as to
be accessible via an equivalent gateway for users. The meeting discussed how to harmonize the
definitions of Marine Aids to Navigation related terms including PNT and VTS in the GI Registry; with
those definitions within the IHO Hydro Domain of the Data Dictionary Register being subject to
discussion and reconciliation. IALA will prepare a list of definitions on Marine Aids to Navigation
related terms and upload them to the Registry for discussion.


IHO-IALA6

The 6th IHO – IALA Technical Cooperation meeting was held virtually on 26 November 2021. The
meeting was attended by 10 participants from representatives of IHO and IALA. The IHO Secretariat
was represented by IHO Director Abri Kampfer, Assistant Director Yong Baek, and Technical
Standards Support Officer Jeff Wootton.
IHO Director Kampfer, in his opening remarks, emphasized the necessity to work together between
two organizations in developing Product Specification and related topics and also expressed thanks
to all participants and underlined the work undertaken in IHO facilitating general acceptance of S-100
during the challenges of COVID-19 over the past two years.
Assistant Director Yong Baek briefed on the status of IHO’s S-100 based Product Specifications and
S-100 Roadmap that had been reviewed at the IHO Council meeting in October 2021, and invited a
representative of IALA to the S-100WG6 meeting to be held at the IHO Secretariat, 10 to 14 January
2022. Technical Standards Support Officer Jeff Wootton, the IHO GI registry manager, gave a brief
update on the new registry 3.1 and the revision of S-100 Part 2 and S-99. He encouraged IALA to
review the new proposals of S-124 that are related to Marine Aids to Navigation. IALA agreed to
circulate this to their committee chairs and relevant working group leads to ensure compliance with
the specified timeframe in S-99.
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IALA provided an update on the development of the S-200 Product Specifications during the second
half of 2021. The IALA ENG committee has completed S-245 and S-246 for testing.

S-200 development summary

International Electrotechnical Commission (IEC)
The Plenary meeting of the International Electrotechnical Commission (IEC) - Technical Committee
80 (IEC/TC80) was held remotely from 12 to 14 October 2021, chaired by Mr Hannu Peiponen
(Finland). The plenary meeting was attended by 50 participants representing national committees
and observers from international liaison organizations. Director Abri Kampfer and Assistant Director
Yong Baek represented the IHO.

Some of the participants at the IEC/TC80 Plenary Meeting
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IEC/TC80 prepare standards for maritime navigation and radiocommunication equipment and
systems making use of electrotechnical, electronic, electroacoustic, electro-optical and data
processing techniques. TC80 standards are widely used by Administrations for type approval of
equipment which is a regulatory requirement under the IMO International Convention for the Safety
of Life at Sea (SOLAS). The International Hydrographic Organization (IHO) is a Liaison member of
IEC/TC80 and participates in its standards development and maintenance Working Groups.
The five subordinate bodies active during the intersessional period (three working groups, two
maintenance teams) reported on their work in relation with the development and maintenance of
standards. It was of particular interest to note the publication of Edition 1.0.0 of the S-421 Route Plan
product specification in June 2021, containing all the information necessary to enable users to
produce a consistent route plan and to use that data efficiently in an application. This standard is
registered in the IHO GI registry.
In TC80 the MT7 is responsible to maintain the IEC 61174 test standard for ECDIS. This standard is
based on IMO resolution MSC 232(82) and related IHO ECDIS standards S-52, S-57, S-63 and S64. The current 4th edition of IEC 61174 was published in Aug 2015. Director Kampfer presented the
IHO Liaison Report to the TC80 Plenary which provided an update on the progress of IHO S-100
edition 5 and S-98 developments, including the status of current published product specifications.
The operational version of the S-101 PS will be ready for the production of S-101 ENCs by 2024.
The Plenary concluded that there was ample reason to consider a revision of IEC 61174 and
considering the timelines, such work can commence by July 2022 at the earliest, but it is dependent
on the outcome of the revision the ECDIS Performance Standards (MSC232(82)) at the 9th session
of the Sub-Committee on Navigation, Communications and Search and Rescue (NCSR) meeting in
May 2022.

International Maritime Organization (IMO)
The Secretariat of the IHO represented the Organization at all IMO sessions where the agenda
contained items of relevance to the Member States, submitting papers for consideration as
appropriate. The following paragraphs provide summaries of IHO involvement in various bodies of
the IMO that met during the year.


Maritime Safety Committee (MSC) and Sub-Committee-on Navigation,
Communications and Search and Rescue (NCSR)

IMO -MSC103
The Maritime Safety Committee (MSC) is the highest technical body of the International Maritime
Organization (IMO). The functions of the MSC are to consider matters related to aids to navigation,
construction and equipment of vessels, rules for the prevention of collisions, handling of dangerous
cargoes, maritime safety procedures, hydrographic information, salvage and rescue and any other
issues directly affecting maritime safety. The 103rd session of the MSC (MSC 103) was held as a
remote virtual meeting from 5 to 14 May 2021. Secretary-General Dr Mathias Jonas, Assistant
Director David Wyatt and Mr Christopher Janus, the Chair of the World-Wide Navigational Warning
Service Sub-Committee (WWNWS-SC) represented the IHO.
Maritime Autonomous Surface Ships (MASS)
The Committee reviewed the progress of the regulatory scoping exercise (RSE) and the draft report
of the MASS Working Group. The MSC noted that no analysis had been conducted with respect to
chapter VIII (watchkeeping) of the STCW Convention and Code (and STCW-F Convention), in
particular the issue surrounding the bridge watchkeeper, as this might be perceived as a potential
gap for MASS operations. It was agreed that this issue might require further consideration, there was
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general consensus that the STCW Convention and Code would be among the later instruments to be
considered to address MASS operations and that the focus for the RSE on STCW had been on the
training and certification parts of the Convention and Code. Nevertheless, the Group agreed that
watchkeeping would require an additional analysis to address MASS operations in the future.
The MSC concurred that the best way forward to introduce MASS in the IMO regulatory framework
could preferably be addressed in a holistic manner through the development of a goal-based MASS
instrument – the future MASS code, which could be made mandatory through amendments to
SOLAS and/or other IMO conventions. The Committee acknowledged that there might be issues not
captured by the RSE but that were of importance to the development of MASS, such as use of data
and artificial intelligence, performance and data requirements, validation, verification and certification
and an accountability framework. Recognizing that autonomous technologies had already been
applied on ships and used on a trial basis, it was proposed that interim guidelines should be
developed to close the safety gap for those ships that already used or were about to use
autonomous technology until such time when these gaps were closed by mandatory requirements for
MASS operations. Following these considerations, the MSC invited proposals for new outputs on
MASS, taking into account high-priority issues and possible order for addressing MASS operations in
IMO instruments. The Committee also invited Member States and international organizations to
submit reports on the experience gained in the operation of MASS.
Maritime Safety Information
The Committee took into consideration the discussion and decisions taken at NCSR 8 on issues
concerning the dissemination of MSI and SAR-related information over multiple recognized mobile
satellite services, including broadcast monitoring. The Chair highlighted the important role of MSI and
SAR information providers (i.e. NAVAREA and METAREA Coordinators and SAR services) in
ensuring the timely dissemination of information over recognized mobile satellite services for the
benefit of the whole shipping community and the need to address the cost burden for information
providers associated with the recognition of new mobile satellite services for use in the GMDSS. The
Chair also recognized that this was a complex issue and that further information would be necessary
before the Committee could take a final decision, such as detailed information on actual costs for
dissemination of information and other related functions, consideration of options to either eliminate
or reduce the shore-to-ship charge for dissemination of navigational and meteorological warnings,
and procedural aspects related to the possible establishment of a fund by IMO to spread the cost.
The Committee encouraged Member States responsible for the promulgation of MSI through the
World-wide Navigational Warning Service (WWNWS) and the Worldwide Met-Ocean Information and
Warning Service (WWMIWS), as well as those responsible for the dissemination and reception of
SAR-related information, to progress the implementation of GMDSS mobile satellite services
recognized by the Organization and to communicate this information through the GISIS module on
GMDSS Master Plan, as and when changes occur.
The Committee established the Correspondence Group (CG) on Dissemination of MSI and SARrelated information, under the coordination of Australia and instructed it, taking into account
decisions of, and comments and proposals made at MSC 103, as well as any additional information
that might be submitted directly to the Correspondence Group. The CG was instructed to consider
the mandatory use of all recognized mobile satellite services providing services within the service
area for dissemination of information by MSI and SAR information providers; to consider options to
address cost implications for MSI and SAR information providers concerning the dissemination of
information over multiple GMDSS mobile satellite services; present an analysis of the advantages
and disadvantages of each option; and recommend a way forward for consideration by the
Committee, including an implementation plan for consideration at MSC 105. The Committee invited
experts representing the recognized mobile satellite service providers, NAVAREA and METAREA
Coordinators, SAR authorities, Member States and international organizations concerned, in
particular WMO and IHO, to actively participate in the deliberations of the Correspondence Group.
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IMO-MSC104
The 104th Session of the Maritime Safety Committee was held remotely from 4 to 8 October 2021,
chaired by Mrs Mayte Medina (United States). The Vice-Chair of the Committee, Mr Theofilos Mozas
(Greece), was also present. The session was attended by delegates representing Members and
Associate Members; representatives from the United Nations Programmes, specialized agencies and
other entities; observers from intergovernmental organizations with agreements of cooperation and
observers from non-governmental organizations in consultative status. The IHO was represented by
Director Abri Kampfer and Mr Christopher Janus, the Chair of the World-Wide Navigational Warning
Service Sub-Committee (WWNWS-SC). Representatives of Hydrographic Offices also attended the
meeting as members of their national delegations.
During the discussion on Cyber risk management for ships and ports, the Committee recalled that,
when approving the Guidelines on maritime cyber risk management in 2017, it underlined that they
were complementary to the ISM and ISPS Codes, noting that the Guidelines included functional
elements that supported effective cyber risk management and provided references to further detailed
guidance, including the industry guidelines on cyber security on board ships.

MSC 104 in session

The Committee approved, in general, the report of the 8th session of the Sub-Committee on
Navigation, Communications and Search and Rescue) and took the following actions relevant for
activities under the IHO programme of work:
-Recognition of the Japanese QZSS as a component of the World-wide Radio Navigation
System. Having noted the general support for the recognition of QZSS, the Committee
approved the Circular on Recognition of the Japanese Quasi-Zenith Satellite System (QZSS),
as a component of the World-wide Radio Navigation System.
-Draft amendments to SOLAS 1974 and related instruments concerning the modernization of the
GMDSS. The Committee considered draft amendments to the 1974 SOLAS Convention and
related instruments, prepared by the Sub-Committee, concerning the modernization of the
Global Maritime Distress and Safety System (GMDSS). Subsequently, the Committee
approved relevant draft amendments to SOLAS chapters II-1, III, IV and V, and the appendix
(Certificates); the 1988 SOLAS Protocol and the 1994 and 2000 HSC Codes. In connection
with the approval of the above draft amendments to the 1974 SOLAS Convention and the
1988 SOLAS Protocol, the Committee also approved associated draft MSC resolutions. The
Committee endorsed the action taken by the Sub-Committee in approving
COMSAR.1/Circ.37/Rev.1 on Guidance on minimum communication needs of maritime
rescue coordination centres (MRCCs) and COMSAR.1/Circ.50/Rev.4 on Distress priority
communications for RCCs from shore-to-ship via Global Maritime Distress and Safety System
(GMDSS) satellite service providers.
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-EPIRB-related guidelines. The Committee considered revisions to existing guidelines
concerning float-free EPIRBs, prepared by the Sub-Committee, and approved MSC Circulars
on Guidelines for shore-based maintenance of emergency position-indicating radio beacons
(EPIRBs) and on Guidelines on annual testing of emergency position-indicating radio
beacons (EPIRBs).
-VHF radiocommunication equipment. The Committee considered a revision to existing guidance
concerning VHF radiocommunication equipment, prepared by the Sub-Committee, and
approved MSC.1/Circ.1460/Rev.3 on Guidance on the validity of VHF radiocommunication
equipment installed and used on ships.
-Revision of the Interim Iridium SafetyCast service manual. The Committee noted that NCSR 8,
having considered a proposal by IHO and WMO to amend the Interim Iridium SafetyCast
service manual, had invited the submitters to review the proposed draft revision of the Interim
Manual, taking into account the comments and views expressed at NCSR 8, and take all
necessary steps to submit the revised manual to MSC 104. In this regard, the Committee
considered the revised proposed amendments to the Interim Iridium SafetyCast service
manual, and consequently agreed to the amendments presented in the document, except for
the proposed amendments to the definition of "Sea Area A3", having noted that this definition
should be amended once the draft amendments to the 1974 SOLAS Convention approved
earlier
had
entered
into
force.
Subsequently,
the
Committee
approved
MSC.1/Circ.1613/Rev.1 on Interim Iridium SafetyCast service manual and agreed that the
revised manual should become effective on 1 January 2022; and that, for its first edition, the
manual should follow the amendment procedure agreed for all MSI-related documentation.
Having agreed to the recommendation by NCSR 8 on the proposed changes to six outputs, the
Committee approved the biennial agenda of the NCSR Sub-Committee and the provisional agenda
for NCSR 9. Most notable for the IHO was that the Revision of ECDIS Guidance for good practice
and amendments to ECDIS Performance Standards will be discussed under Agenda Item 16 of
NSCR 9 to be held in June 2022.


Sub-Committee on Navigation, Communications and Search and Rescue
(NCSR)

IMO NCSR 8
The Sub-Committee on Navigation, Communications and Search and Rescue (NCSR) is a
subordinate body of the Maritime Safety Committee (MSC) of the International Maritime Organization
(IMO). The 8th Session of the Sub-Committee (NCSR 8) was held as a remote virtual meeting from
19 to 23 April 2021. The IHO was represented by Director Abri Kampfer, Assistant Director David
Wyatt and Mr Christopher Janus, the Chair of the World-Wide Navigational Warning Service SubCommittee (WWNWS-SC). Several representatives of Hydrographic Offices also attended the
meeting as a member of their national delegation.
With respect to navigation matters, the NCSR 8 noted the information provided in the IHO document
reporting on ECDIS issues, and supported by Canada, and invited interested Member States and
international organizations to contribute to the work of IHO in the preparation of amendments to
resolution MSC.232(82) and MSC.1/Circ.1503/Rev.1. Supporting views were expressed indicating
support for the implementation of the IHO's S-100 Universal Hydrographic Data Model and the
recognition of S-101 Electronic Navigational Charts (ENC) for ECDIS, emphasizing also the need to
align the work schedule of the IMO with that of IHO on this matter to ensure implementation of S-100
product specifications by 2024, with a transitional phase up to 2030.
In regard to Communications and Global Maritime Distress and Safety System (GMDSS) matters,
the Sub-Committee considered the report of the intersessional meeting of the Communications
Working Group, and agreed to the draft amendments to the 1974 SOLAS Convention and the 1988
SOLAS Protocol, with a view to approval by MSC 104 and subsequent adoption by MSC 105.
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The Sub-Committee also agreed to the:
i.draft MSC circular on Participation of non-SOLAS ships in the Global Maritime Distress
and Safety System (GMDSS) and guidance on the development of training materials for
GMDSS operators on non-SOLAS ships, to be disseminated as MSC.1/Circ.803/Rev.1;
and
ii.draft MSC circular on Guidance for the reception of maritime safety information and
search and rescue related information as required in the GMDSS.
The NCSR 8 did not support the revised draft version of MSC.1/Circ.1613 - Interim Iridium
SafetyCast service manual - submitted as draft Edition 1 of the manual, to be forwarded for
consideration and approval by the MSC. It was decided that further work was required in light of the
comments made by the UK, supported by France, Spain, Brazil, Japan and IMSO. The SubCommittee did agree that revisions to the existing interim manual could be submitted to MSC 104 as
a draft MSC.1/Circ.1613/Rev.1 with a mature revision to be submitted for consideration to NCSR 9
as Edition 1 of the manual.
The Sub-Committee received reports from the Chairs of the following groups, in which the IHO is
involved:


IMO NAVTEX Coordinating Panel
IMO Enhanced Group Call (EGC) Coordinating Panel
WWNWS-Sub Committee
EGC-API Correspondence Group

Technical Cooperation Committee (TCC)

IMO-TC71
The Technical Cooperation Committee (TC) is the IMO body that considers matters within the scope
of the implementation of technical cooperation projects for which the IMO acts as the executing or
cooperating agency and any other matters related to the IMO's activities in the field of technical
cooperation. The 71st session of the TC (TC 71) was held remotely from 20 to 24 September 2021.
Mr Laurent Parenté (Vanuatu) chaired the meeting. Director Luigi Sinapi and Assistant Director
Leonel Manteigas represented the IHO.

IMO Secretary-General K. Lim Chair, IHO Director Luigi Sinapi,
TC71 Chair Laurent Parenté (Vanuatu), IMO Director TCCX. Zang, addressing the meeting.
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The Committee was informed of the ongoing work on technology developments, which included the
launch of the new IMO website in 2020 that presents TC activities in a more user-friendly format; the
recent initiated project (TC Space) which aims to digitize the user experience with TC information
and will assist the Secretariat with automating processes involved in coordinating and delivering TC
activities. The TC Space platform will also allow an enhancement of TC related information available
to the public via an online dashboard, as well as integrating TC Space with other IMO technological
platforms.
The Secretariat informed the Committee that it had, in the past, and will continue in the future, work
with International Mobile Satellite Organization (IMSO) and other organizations such as IHO, IALA
and International Oil Pollution Compensation (IOPC) Funds in the delivery of TC activities.
IHO Director Sinapi presented to the Committee the document related to the IHO-IALA-IMO progress
in the cooperation of joint capacity-building activities in the field of safety of navigation, in the
Caspian Sea for the benefit of the littoral states, that was noted by the Committee.
The Committee was updated on the development of SMART indicators for data collection and
informed on the re-establishment of the Working Group on the 2030 Agenda for Sustainable
Development to, in line with the IMO SDGs Strategy, continue with the development of SMART
indicators, milestones and targets for data collection within IMO's mandate for technical cooperation,
and to serve as performance indicators for IMO's technical cooperation work.
A long-term strategy on technical cooperation and capacity-building entitled "Capacity-Building
Decade 2021-2030", for improving delivery of the ITCP and enhancing the overall effectiveness of
the Organization's technical cooperation programmes was proposed. The strategy is intended to be
an active document that would evolve taking into account the guidance of the Committee and any
lessons learned and issues identified. Its primary objective is to set out an initial and broad road map
to achieve IMO's mission and vision in the field of technical cooperation, as a vehicle for developing
momentum.
The Meeting was informed on the technical cooperation activities and other events undertaken,
facilitated and coordinated, despite the challenges posed by the COVID-19 pandemic, under the IMO
Regional Presence Scheme in Africa, East Asia and the Caribbean as well as through the IMO
Technical Cooperation Officer (TCO) in the Pacific in 2020. The Regional Presence Offices (RPOs)
also continued to be effective facilitators in the enhancement of the work of the various regional and
national associations of women in maritime under the IMO gender programme.
Regarding the agenda item "Capacity-Building: Strengthening the Impact of Women in the Maritime
Sector" the Committee received six documents and two information papers and took note of the
gender and capacity-building activities delivered through IMO's “Women in Maritime” programme
since the beginning of 2020. The Secretariat, through the “Women in Maritime” programme, have
continued to support its professional networks to improve gender balance in the shipping industry, as
well as providing women from developing countries with access to high-level technical training on
port management and operations.
The Committee also noted the information provided on the IHO-Canada – Empowering Women in
Hydrography (EWH) project, with the aim to initiate, organize and track a series of activities which
will enable more women to participate equitably in the field of hydrography and to assume more
leadership roles within the hydrographic community. The IHO work plan for 2021-2024 was also
noted and the link between the EWH project and other IMO-sponsored initiatives in line with the UN
SDG #5 Gender equality was acknowledged. IMO coastal States that are not yet IHO Members can
join the project by approaching the IHO Secretariat directly or through the 15 IHO Regional
Hydrographic Commissions.
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Facilitation Committee (FAL)

IMO-FAL45
The forty-fifth session of the IMO Facilitation Committee was held remotely from 1 to 7 June 2021,
chaired by Ms Marina Angsell (Sweden). The session was attended by Member States and
Associate Members; representatives from specialized agencies and other entities; observers from
intergovernmental organizations with agreements of cooperation; and observers from nongovernmental organizations in consultative status. The IHO Secretariat was represented by Director
Abri Kampfer.
The Committee, taking into account the limited time available at the session, agreed to postpone the
consideration of several agenda items and the respective documents submitted under those items, to
FAL 46. The Committee, having noted the decision to postpone agenda item on Regulatory scoping
exercise for the use of maritime autonomous surface ships (MASS), approved the intersessional
Working Group on Maritime Autonomous Surface Ships to complete the regulatory scoping exercise
on the FAL Convention intersessionally.
The Committee established the Working Group on Facilitation Instruments. The outcomes included
revised guidelines for setting up a maritime single window, a new version of the IMO Compendium, a
revised working procedure of the Expert Group on Data Harmonizing (EGDH), a revised priority list
of data sets to be examined by EGDH and new terms of reference of the Correspondence Group on
Developing Guidelines on Electronic Signature Systems and Operational Port Data for the Purpose
of Digital Information Exchange.
The Committee considered document FAL 45/6/7 (IHO) containing information about IHO Standard
S-131 (Marine Harbour Infrastructure), which aimed to support berth to berth route planning
operations in line with IMO resolution A.893(21). The Standard, under development by IHO in
cooperation with IHMA, is making good progress. The Committee further noted the request from IHO
to include the "Data set on berth locations (S-131 (Marine Harbour Infrastructure))" in the priority list
of data sets in order for IHO to submit it directly to EGDH for inclusion in the IMO Compendium as
soon as it was finalized by IHO. In this regard, the Committee agreed to submit the document to the
Working Group on Electronic Business who subsequently proposed the inclusion of the "Data set on
berth locations (S-131 (Marine Harbour Infrastructure))" in the priority list of data sets. The
Committee agreed to inform relevant committees on the data sets to be examined by EGDH with a
view to including the data set in the IMO Compendium.
International Maritime Law Institute (IMLI)
IMO IMLI
The IMO International Maritime Law Institute situated in Malta is a world recognized center for the
training of specialists in international maritime law. Secretary-General Dr Mathias Jonas accepted an
invitation to lecture online as part of IMLI´s Distinguished Visiting Fellows Programme. His
contributions were received with great appreciation by the government officials who attended the
lecture and who benefited from his vast experience and expertise in the field.

P-7
35 | P a g e

Intergovernmental Oceanographic Commission (IOC)


Ocean Decade S-100 Webinar

The IHO’s S-100 “An all-embracing data model” webinar as part of the Ocean Decade Laboratories
framework named “A Predicted Ocean” was organized by IOC and held as a remote event, on 16
September 2021. The event brought together 44 attendees from around the world. The IHO
Secretariat was represented by IHO Secretary-General Mathias Jonas, Director Abri Kampfer, and
Assistant Director Yong Baek. Ms Julia Powell, Chief of Navigation Services at NOAA and Chair of
the S-100 WG, participated remotely as a presenter.
The webinar discussed how the IHO S-100 universal data model can ensure data from different
sources is consistent and interoperable, thereby amplifying its impact and increasing the capacity to
undertake informed predictions of how oceanic parameter will develop.
The presenters argued that IHO Universal Data Model S-100 is like lego blocks for data. This
analogy was used to describe S-100 during the event. Just like the different elements in a box of
lego, some parts are common and can be used for all constructions. These are compatible and
interoperable. Other pieces are specific to certain sets. S-100 aims to do the same with ocean data.
It provides the building blocks to develop compatible and interoperable data sets.
S-100, while originally developed for data to support the safety of navigation, can be used by a wide
variety of ocean disciplines. Ms Julia Powell provided real world examples of the use of various S100 products produced by her organization. She mentioned how information on currents, for
example, is useful in route planning in navigation. Ships can use this information to choose the most
efficient route, taking advantage of the currents as opposed to going against them. By reducing
speed by 1 knot, fuel consumption can decrease by 15%. This comment was echoed by a
representative from Canada who highlighted that optimized dynamic routes developed thanks to S100 data can help decrease the carbon footprint of global shipping.
In contrast, using data which is not compatible hinders the provision of real time updates. If all data
gatherers and providers developed data sets based on the S-100 framework, information could
easily be merged.
Assistant Director Yong Baek introduced and explained the use of the IHO Geospatial Information
(GI) Register, which is the portal to join the S-100 Community. The GI Registry contains several
Registers, some of which are sub-divided into thematic Domains to host subject-related collections of
features which allow the data model for the incoming data to seamlessly integrate data from a
multitude of sources. He made an analogy with Google Maps. It provides a map for a specific area,
but users can also choose to display restaurants, hotels and other services. S-100 allows the same
functionalities in the maritime world. By using data sets based on the S-100 frameworks, users can
develop digital representations of the ocean with Electronic Nautical Charts and can superimpose
information on currents, marine protected areas, weather etc. “S-100 allows users to combine,
superimpose and amend geoinformation seamlessly in one solution”.

Webinar of the IHO’s S-100 framework: an all-embarcing data model.
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In conclusion, IHO Director Abri Kampfer highlighted how improved knowledge of the ocean
represented by means of compatible and interoperable data of different ocean science domains can
assist to predict future changes.

International Organization for Standardization (ISO)


52nd and 53rd meetings of the ISO/TC 211

ISO/TC 211 held its 52nd and 53rd meetings in virtual format on the week of June 7th and November
29th respectively. Over one hundred participants from thirty countries and liaison organizations
attended; some twenty working groups and advisory groups convened; open seminars addressed
geospatial data in various domains and was very well-attended; the plenary session was attended by
over ninety delegates; and a set of substantive technical committee resolutions affecting the future
work was proposed. Assistant Director Yong Baek represented the IHO Secretariat. Special regard
was put on the collaboration between the two internationally recognized standardization bodies. ISO
and IHO, for the subject of IHO´s S-100 framework as the most important implementation of the ISO
19000 series of geospatial standards for hydrographic, maritime and related issues.

International Seabed Authority (ISA)
The collaboration with ISA aiming to receive deep sea bathymetric data of the contract areas was
intensified. Motivated by this joint aspiration, the German Federal Institute for Geosciences & Natural
Resources (BGR) shared high resolution depth data for areas in the Pacific & Indian Oceans. The
BGR provided gridded data for 85.000 km² at a resolution of 120 x 120 meters; in comparison,
Germany’s territorial waters in the Baltic & North Seas, including the Exclusive Economic Zone,
represent 57.000 km². The bathymetric data was gathered using multi-beam echo sounders in the
two German exploration contract areas in the Pacific and Indian Oceans. ISA Secretary-General
Michael Lodge expressed his satisfaction to work with IHO and BGR to make this cooperation
happen, which highlights the importance of ISA's work in promoting Marine Science and Research
(MSR) in the deep ocean under UNCLOS and is an important contribution in the context of the
Decade for Ocean Science.
United Nations (UN)


United Nations Committee of Experts on Global Geospatial Information
Management (UN-GGIM)

The principal purpose of the UN-GGIM is to play a leading role in setting the agenda for the
development of global geospatial information management and to promote the use of geospatial
information in addressing key global challenges, particularly taking into account the role of geospatial
data in monitoring and achieving the Sustainable Development goals agreed under the UN 2030
Agenda for Sustainable Development. The UN-GGIM reports to the UN Assembly via the UN
Economic and Social Council (ECOSOC).
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The 11th session of the United Nations Committee of Experts on Global Geospatial Information
Management (UN-GGIM) was for the second time held in a scaled down virtual format, consisting of
three two-hour meetings, on 23, 24 and 27 August 2021. Decisions of the Committee were adopted
by silence procedure.
In average more than 380 participants attended the three consultation events, representing
numerous UN Member States and observing organizations – amongst them the IHO, represented by
the Secretary-General of the IHO, Dr Mathias Jonas.
Although with a revised format, the 11th session of the Committee of Experts addressed several
emerging and critical issues related to geospatial information management globally. Numerous
substantive activities have already been undertaken and, as follow-up, they were reported back and
deliberated upon at this eleventh session. These included:
- the strengthening of the institutional arrangements of the Committee; strengthening geospatial
information management;
- the Integrated Geospatial Information Framework;
- how geospatial information supports and informs the Sustainable Development Goals;
- the sustainability and quality of the global geodetic reference frame;
- the implementation of the Global Statistical Geospatial Framework, the Framework for Effective
Land Administration and the Strategic Framework on Geospatial Information and Services for
Disasters; and
- the progress and activities of the Committee's regional committees, subcommittee, high-level,
experts and working groups, and then thematic networks, among others.
Of special relevance for the IHO work programme was the report given under Agenda Item 11,
Marine geospatial information, by the Working Group on Marine Geospatial Information and Agenda
Item 13, Implementation and adoption of standards for the global geospatial information community.
The Working Group on Marine Geospatial Information, established by UN-GGIM 7 in 2017 under the
leadership of John Nyberg (USA), reported to the Committee of Experts for the fourth time. By
means of his report the chair gave information on the group’s progress to date, including a review of
its work plan and activities for continuing to provide guidance and to encourage the availability and
accessibility of marine geospatial information for the benefit of society, the environment and the
economy. The Chair also provided information on the continuing collaboration with the International
Hydrographic Organization; its initial considerations on the United Nations Decade of Ocean Science
for Sustainable Development; the preparations for its 3rd formal meeting and proposed international
seminar focusing on effective and integrated marine geospatial information, which was postponed
due to the COVID-19 pandemic; and the successful leadership transition of the Working Group, now
co-chaired by Ms Pearlyn Pang (Singapore).
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The Committee of Experts welcomed the report of the Working Group on Marine Geospatial
Information and noted the work plan for the period 2021 – 2022 and progress made, including the
practical collaboration with the International Hydrographic Organization (IHO), the IHO Innovation
and Technology Laboratory and the Open Geospatial Consortium (OGC), and in noting the
leadership transition, welcomed Singapore as co-Chair and expressed sincere appreciation to
Burkina Faso for its leadership and contribution to the Working Group.
The delegates appreciated the continuing efforts to align the work of the Working Group with the
Integrated Geospatial Information Framework (IGIF) in modernizing the geospatial ecosystem, and
welcomed the development of an integrated policy guidance and operational framework (draft
operational framework) for the marine domain that embraces all water related elements including
oceans and seas, coastal zones, deltas and tributaries, inland water bodies and waterways as an
important contribution in this modernization, whilst reiterating that the Working Group must not
replicate the IGIF.
The Committee recognized that the draft operational framework, tentatively named IGIF-Hydro,
promotes and advises on practical considerations regarding the integration of the marine domain, a
domain that in general does not include every element of ‘hydro’ within the geospatial ecosystem,
requested further consideration to appropriately name the draft operational framework.
It was noted that the integration of the terrestrial, maritime and cadastral domains remains a priority
for Member States, and further considerations to ensure that institutions collaborate together to
consider and develop interoperable arrangements, standards, and infrastructures for the integration
of all types of geospatial information, leveraging the IGIF were encouraged. Furthermore to advocate
guidance, standards and practices that will facilitate seamless integration of datasets spanning the
terrestrial, maritime and cadastral domains.
The experts urged the marine domain to be recognized as being cross-thematic and crossjurisdictional, covering hydrography, oceanography, marine geology, marine biology, human related
activities, and maritime governance, and that the draft operational framework serves as a bridge
between the IGIF and marine geospatial information management practices, particularly in support of
developing effective and inclusive integrated marine geospatial information management and
programmes.
The delegates encouraged support and consideration for the United Nations Decade of Ocean
Science for Sustainable Development and the General Bathymetric Chart of the Oceans (GEBCO)
Seabed 2030 Project to contribute to the goal to conserve and sustainably manage the oceans, seas
and marine resources with the draft operational framework, and in this regard, noted the importance
of engaging the ocean science and policy and legal communities towards developing integrated
solutions;
The Working Group was requested to focus on developing and completing the draft operational
framework in a timely manner in consultation with Member States and relevant stakeholders. The
planned webinar series in October 2021, as precursor activities for the third expert meeting of the
Working Group expected to be convened in April 2022 together with an international seminar, was
noted and Singapore was thanked for hosting these important events.
The report on the Implementation and adoption of standards for the global geospatial information
community (Agenda Item 13), was brought to the attention of the Committee by the ISO/TC211
representative, Ms Agneta Engberg. She informed the Committee on the collective efforts of three
organizations work on the key revision of the UN-GGIM Guide to the Role of Standards in Geospatial
Information Management (“the Guide”). The goal of the Guide is to “provide detailed insights on the
standards and good practices necessary to establish and maintain geospatial information
management systems that are compatible and interoperable with other systems within and across
organizations. The Guide also underscores the importance of standards in facilitating the application
of the FAIR (Findable, Accessible, Interoperable, and Reusable) data principles - promoting
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improved policymaking, decision making and government effectiveness in addressing key social,
economic, and environmental topics, including attainment of Sustainable Development Goals”.1
Details of the revision were presented in a side event by the joint SDO team.

This endorsement of the revised edition by member states represents the culmination of the work of
a team of over 35 members and staff of the three Standards Development Organizations (SDOs): the
Open Geospatial Consortium, the International Organization for Standardization (ISO) Technical
Committee 211 on Geographic Information/Geomatics, (ISO/TC 211), and the International
Hydrographic Organization (IHO). The team began its 6-month revision effort in January 2021.
This revision process had several key goals:
1) Update the guide to represent recent advancements in geospatial standards, reinforcing
learning resources and community implementation examples;
2) Align the Guide with the UN-GGIM Integrated Information Framework (IGIF) – the
overarching strategy and guide for implementing geospatial information management in
nations worldwide; and,
3) Transition of the Guide from a traditional static publication to an easy to maintain web
presence, while providing the ability for users to create a static, printed version of the
document for offline use.
Committee of Experts representatives from member nations and observer organizations committed
to review and comment on the revised Guide and to include identification of additional resources and
community implementation examples to help implementers better understand the context and value
of standards as an underpinning component of geospatial information management programmes.
Such resources will further help implementing organizations to establish solutions “interoperate” to
support geospatial data sharing, maintenance and decision-making across organizations,
jurisdictions and systems.

1

UN-GGIM Guide to the Role of Standards In Geospatial Information Management, Summary, August 2021,
http://ggim.un.org/meetings/GGIM-committee/11th-Session/documents/draft_standards_guide.pdf

P-7
40 | P a g e



Webinar Series on Integrated Marine-Geospatial Information Management

Since the COVID-19 Pandemic did not allow for a face-to-face meeting with the three organizations
in Singapore, a Webinar Series on Integrated Marine Geospatial Information Management was
organized with the programme below.

Infographic of the Welcome and Keynote Address

To resume the interventions on the different sessions, the organization issued several infographics
like the one above. The presentations of the sessions as well as the infographics can be consulted
and downloaded in: https://ggim.un.org/meetings/2021/WG-MGI_webinar/
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International and Other Observer Organizations


Hydro 2021 US

This year’s US Hydro Conference was held virtually from 13 to 16 September. IHO SecretaryGeneral Dr Mathias Jonas contributed with a key note speech. He highlighted the past, the presence
and the future of hydrography. He ended his remarks with the conclusion that the attraction of
USHydro was always to bring industry, administration, and academia together. All three elements are
needed to fulfil the greater vision of our time: To use marine resources cautiously and wisely, to
preserve the portions of the marine environment which are still intact and to repair the damages
made. In doing so, better knowledge based on up-to-date marine data is indispensable. He pointed
out that this does not work without conflicts, it does not work without flashbacks, but this does not
absolve hydrographers from the obligation to collaborate for the benefit of the marine environment.
Amending the motto of the ocean decade he stated: “International hydrography is called to provide
the data we require for the science we need for the oceans we want.”



Meetings of the International Cartographic Association (ICA)

The International Cartographic Association (ICA) held its 30th Conference (ICC 2021) at the School
of Humanities of the University of Florence, Italy, from 14 to 18 December. About 260 delegates from
60 countries attended the conference in person and online. Director Abri Kampfer and Assistant
Director Leonel Manteigas represented the IHO with the objective to strengthen the cooperation with
this Association that has several objectives in common with the IHO.
The International Cartographic Association (ICA) was established in 1959 to promote the disciplines
and professions of Cartography and Geographic Information Science (GISc) in an international
context. The IHO has cooperated with the ICA for a long time, notably through the ICA Commission
on Oceanic Cartography which was replaced in 1980 with a Commission on Marine Cartography. A
Memorandum of Understanding (MoU) between the IHO and the ICA was established in 2003 and
revised in 2012 to provide a framework for continuing cooperation between the two organizations.
The Opening Ceremony took place on 14 December in the Salone del Cinquecento of Palazzo
Vecchio. ICA President Tim Trainor invited IHO Director Abri Kampfer to address the conference.
Director Kampfer thanked the ICA President for the invitation, stressed some common objectives and
the long and important collaboration between both organizations, enhancing the Marine Cartography
Commission and the fact that both institutions contribute with Members to the FIG/IHO/ICA
International Advisory Board on Standards of Competence for Hydrographic Surveyors and Nautical
Cartographers (IBSC). He mentioned the richness of the Conference programme and congratulated
the organizing committee on their efforts to organize such an important event in the beautiful city of
Florence under difficult conditions.
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IHO Director Abri Kampfer addressing the Conference in the Opening Ceremony.

The ICC 2021 consisted of the Conference, where numerous scientific papers on cartographyrelated matters were presented throughout the week in sessions running in parallel and a
Cartographic Exhibition, where various maps and other cartographic products from ICA member
countries were presented with several examples of Nautical Charts. The documents of the
Cartographic Exhibition in the Virtual Exhibition and the ones physically displayed can be seen on:
http://www.geografia-applicata.it/icc-2021-virtual-exhibition/

The IHO Delegation at the Cartographic Exhibition.

Two meetings of the ICA Commission on SDI and Spatial Standards were held before and during the
Conference where Assistant Director Manteigas participated as a member. He had the opportunity to
describe some of the initiatives of the IHO MSDIWG such as the "Body of Knowledge" and the Portal
of National SDI's that were received with a great interest by this Commission.
In the programme of the Conference there were also two sessions dedicated to the Marine
Cartography organized by the ICA Commission on Marine Cartography that has as Chair and ViceChair respectively Mr. Ron Furness (Australia) and Professor Dr Lysandros Tsoulos (Greece), who
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are also the two ICA representatives on the IHO/FIG/ICA International Board on Standards of
Competence for Hydrographic Surveyors and Nautical Cartographers (IBSC). At the end of the first
session there was a meeting of the Marine Cartography Commission to which the IHO delegation
was invited. The meeting focused on the activities of the Commission and the need to recruit
members that can eventually become members of the IBSC.
On 17 December the IHO Delegation was invited for a meeting with the ICA President Mr Tim
Trainor, the ICA Secretary-General Mr Thomas Schulz, the ICA Vice-President Mr Andrés Arístengui
and Professor Dr Lysandros Tsoulos. Several opportunities for improving future collaboration in
different areas such as the Capacity Building, the Spatial Data Infrastructures, the IBSC and
Cartographic Exhibitions were discussed.

Dr Lysandros Tsoulos (Vice-Chair of the ICA Commission on Marine Cartography and Member of the IBSC), Leonel
Manteigas (IHO Assistant Director), Abri Kampfer (IHO Director), Tim Trainor (ICA President),
Thomas Schulz (ICA Secretary-General and Treasurer).

Information and Operations Management


IT-Infrastructure of the Secretariat

The ongoing requirement for frequent and high quality videoconferencing led to the continued use of
this technology provided as web based services. Numerous providers were used, i.e. Zoom, MS
Teams, and GotoMeeting. The Secretariat invested further in technical equipment to support hybrid
events.


Maintenance of publications that are not allocated to a specific IHO body

The Secretariat maintained and issued various publications during the year including P-5 - IHO
Yearbook, P-6 Assembly Proceedings, P-7 - IHO Annual Report, S-11 Part B – INTernational Chart
Web Catalogue, Associated Web Services and User Manuals, and M-3 - IHO Resolutions, and the
IHO Strategic Plan 2020-2026.


Communication between the IHO Secretariat and Member States through
Circular Letters

During the year, the Secretariat published 49 Circular Letters (CLs) in English, French and Spanish
and three Finance Circular Letters were published in English and French. In addition four Council
Circular Letters in preparation of the fifth Session of the IHO Council were published.
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Technical Library of the IHO Secretariat

The Secretariat’s technical library comprises of bound manuscript copies of all significant IHO
records, such as Conference Proceedings and Circular Letters, together with an extensive ad hoc
collection of reference books and periodicals on various topics related to hydrography and nautical
charting.


GIS Infrastructure

As part of the global GIS infrastructure used in the Secretariat (Country Information System, the
Catalogue of National Web portals, etc.), INToGIS is the one-stop-shop platform designed by the
IHO Secretariat in 2014 to modernize the catalogue of INTernational charts, and developed and
maintained since 2015 by the Republic of Korea (KHOA). It is operational and widely used since
2016 by Member States, the Regional Hydrographic Commissions, the Charting Regions
Coordinators and the IHO Secretariat, to display and manage, the Web Catalogue of INTernational
Charts and ENCs (S-11 Part B). Several additional layers are available (World Port Index, European
Waters Traffic Density (EMODnet), CATZOC data, etc.). The 2nd version in force is named INToGIS
II. Charts and ENCs queries, gap analysis and ENC overlapping functions are available.
The USA provided a beta-version of a worldwide coverage of traffic density for experimentation and
testing. This version aims to support the work of the Regional Hydrographic Commissions in their
assessment of the adequacy of ENC coverage and quality in dense traffic areas, including in Polar
regions.

During the year the WENDWG opened the discussion on the subsequent development of INToGIS
III, using S-128 standard as far as possible, in order to allow HOs and other users to manage and
visualize S-1xx products coverage in the future. This new functionality offered through the IHO GIS
toolbox should become a key component of the Roadmap for the S-100 Implementation Decade.
The IHO Secretariat also pursued the efforts for the integration of different web services in support of
SCUFN activities, between different partners and supporting organizations (KHOA, NOAA). This task
aims to be more efficient, more transparent, more visible, more accessible and more interoperable to
all and Member States in particular, but also beyond the borders of the IHO community.

P-7
45 | P a g e

One challenging task launched this year was the design of the IHO SCUFN Digital Archive (the
repository of all naming proposals, index maps, reports, 3D maps, etc.) hosted by the IHO
Secretariat and connected to the official GEBCO Gazetteer. After a fire in a major data center, which
occurred in Europe in March, noting the possible weakness of the current server infrastructure in the
IHO Secretariat, it was decided to move to a modernized and more robust solution that is under
development by KHOA, as component of the SCUFN Operational Web-services.
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Public Relations and Outreach
Relationships with Governments of non Member States
The Secretariat managed to establish contact with Ambassador Ms Liliane Massala, accredited to
represent the Gabonese Republic for the French Republic and Monaco. The Secretary-General
informed her about the conditions to join IHO and benefit of membership. The high level
consultations with Albania and Panama to eventually become a Member State continued.
Relationships with the Government of Monaco and the diplomatic corps accredited in Monaco
The relationship with the Government of Monaco remained excellent throughout the year. The
Department of External Relations and Cooperation continued to assist the IHO Secretariat. The
Secretary-General and Directors were also able to further promote good relations even under the
limiting conditions of the COVID-19 lockdown. Contact was maintained mainly by video
teleconferences.
Promote the IHO through Publicity and public relations initiatives
World Hydrography Day 2021
Monday 21st June 2021 saw the “Peak-of-the-peak” event for the celebrations of the 100th
anniversary of the creation of the International Hydrographic Bureau on 21 June 1921 – later to
become the International Hydrographic Organization - held as a hybrid event consisting of a
reception at the IHO Secretariat with a select number of representatives of local authorities and
stakeholders, sea trials in Monaco harbour and a webinar on the future of hydrography and the
implications for the work of the IHO. The reception at the IHO Secretariat was broadcast live via the
IHO YouTube channel.

In addition to a speech by the Secretary-General Dr Mathias Jonas, the local audience and remote
spectators were addressed by the following dignitaries:
 HSH Prince Albert II of Monaco
 Laurent Kerléguer, Director General of the French Hydrographic and Oceanographic Service
(Shom).
 HEM Peter Thomson, UN Secretary-General’s Special Envoy for the Ocean.
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The morning gathering included the presentation of the flag of the Lebanese Republic to symbolize
Lebanon´s accession as the 94th IHO Member State.
The afternoon´s webinar included a panel discussion focused on the future of hydrography and
implications for the work of the IHO. The panelists represented a wide range of IHO stakeholders,
namely:
 Dr Geneviève Béchard (Canada) – National Hydrographer of Canada and Chair of the IHO
Council
 Bjørn Jalving (Norway) - Senior Vice President Technology at Kongsberg
 Emma Wise (United Kingdom) – Sales Director at SevenCs/ChartWorld International
 Dr Peter Heffernan (Ireland), Ocean Ambassador, Former CEO Marine Institute Ireland
The webinar also included an overview of the past 100 years of international collaboration in
hydrography as well as of the future of hydrography, with implications for a data centric approach.
Interventions from partner organizations made by prerecorded video included:







Dr Vladimir Ryabinin, IOC UNESCO Executive-Secretary
HEM Kitack Lim, IMO Secretary-General
Prof. Petteri Taalas, WMO Secretary-General
HEM Michael Lodge, ISA Secretary-General
Frances Baskerville, CIRM Secretary-General
Francis Zachariae, IALA Secretary-General

The day´s programme was complemented by the visit of the Italian training ship “Amerigo Vespucci”
and the impressive display of state-of-the-art autonomous survey technology by French industry
partners in the Monaco harbour. Both the vessel´s crew and the industry representatives were
honoured to welcome HSH Prince Albert II of Monaco and the local audience paying a visit.
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In order to extend gratitude to Member States and partner organizations for the help to coordinate all
these activities under challenging pandemic conditions, the Secretariat dispatched copies of the IHO
Prestige Book “Measuring and charting the Ocean - One Hundred years of International
Collaboration in Hydrography” and the Monaco stamp highlighting the creation of the IHO in Monaco
one hundred years ago.

International Hydrographic Review
The International Hydrographic Review (IHR) is an international scientific journal, publishing peerreviewed papers on all aspects of hydrography and associated subjects, ranging from the latest
technical developments and significant events to book reviews and historical recollections. The IHR
was first published in 1923 and has been published regularly since then. Associated with the
celebrations of the IHO 100th Anniversary, the IHO Secretariat launched the new International
Hydrographic Review website on 21st June. The International Hydrographic Review website aims to
modernize the display of the IHR content in a more attractive and functional way. One important
aspect is the classification of the articles by collections which allows users to find articles by theme.
The new IHR website is available at https://ihr.iho.int/. The Secretariat invited Member States to visit
the IHR website and encouraged all to submit Articles and Notes to the IHR.
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The IHR Editor Mr Brian Connon (USA) coordinated the two editions published this year. Based on
his personal wish his contract which expired at the end of the year was not renewed. The IHO owes
Mr Connon gratitude for his passionate work for the IHR over the last two years and the instrumental
role he played in the setup of the new digital version of IHR promoted now as a website.
North Bound Forum
Shanghai Municipal People's Government and The Ministry of Transport of the People's Republic of
China decided to co-host the North Bund Forum from 3 -5 November. Aiming to be international,
high-end and professional, the forum is intended to be a platform for exchanging ideas on major
issues in global shipping, incubating governance rules and norms of the international shipping
industry, release of latest policies and regulations in China and the world at large, and showcase of
the Shanghai International Shipping Center. IHO Secretary-General Dr Mathias Jonas sent a video
message to highlight the common responsibility of all the key players, industry, administration and
academia brought together in this conference. He expressed the view that all three elements are
needed to fulfil the greater vision of our time by making use of marine resources cautiously and
wisely, preserving the portions of the marine environment which are still intact and repairing the
damages made. In doing so, better knowledge, based on up-to-date marine data, is indispensable.
He reminded the audience that between the XVth and XVIIIth century, competition in charting
knowledge led to many groundings. Many sailors lost their lives all around the world. International
hydrography is not, and must not become an instrument to gain power again.
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Work Programme & Budget, Strategic Plan and Performance Monitoring
This element of the work programme concerns the execution of the IHO work programme, the new
structure and organization of the IHO and its capacity to meet future requirements.
Programme management, performance monitoring and risk assessment
The revised strategic plan as approved by the second session of the IHO Assembly in 2020 had
measurable effects during this calendar year. Focus was given to the engagement in activities
related to the UN Ocean Decade coordinated by IOC. A second item was the start of the project
“Empowering Women in Hydrography” as approved by the fourth Council. The project, sponsored by
Canada, is conducted under Work Programme 3 theme Capacity Building. The project management,
however, lies with the IHO Secretariat.
A significant part of the operational budget is allocated to travel. This supports the travel expenses of
the Secretariat Staff engaged in IHO activities. Due to the ongoing COVID-19 constrains almost all
travel activities were suspended and created substantial savings. A list of Secretariat travel in 2021 is
shown in Annex D.

Management of the IHO Secretariat
Investment in infrastructure
In continuation of the renovation works of the Secretariat´s premises, started in 2020 and funded by
the Government of the Principality of Monaco, the lower entrance hall of the building saw a full new
refurbishment. The items on display have changed as well and the bust of Prince Albert I of Monaco
got a new modern stand. The major eye catcher is a big flat screen which presents videos on
hydrography provided by numerous Member States in an endless loop.

Major investments were made again in the in-house network and server architecture to maintain the
quality of the internal IT service and support broadband connectivity for the proper conduct of Video
Teleconferencing in hybrid format and home office support for the Secretariat Staff under COVID-19
conditions.
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Changes in IHO Secretariat Staff
Though replacements have taken place over the year, the overall head count of international and
local staff remained unchanged. Assistant Director Mr David Wyatt left the Secretariat after nine
years of Service in September. He was replaced by Mr Sam Harper, former employee of the United
Kingdom Hydrographic Office. Instead of the replacement of the Spanish Translator, who retired
during the year, the Secretariat created a fully new permanent position of GIS expert and succeeded
to hire Mr Rémy Roquefort, a charted Category B surveyor and former employee of Shom (France)
for this important appointment.
Secondment of Personnel to the IHO Secretariat
The Associate Professional Officer Naohiko Nagasaka detached by Japan was replaced by
Mr Kazufumi Matsumoto on equal terms.
Peru confirmed its intention to detach another Associate Professional Officer as this has been the
case for nearly ten years before, but the global COVID-19 limitations prevented the appointment and
installation during the calendar year.
Translation Service
The Spanish translator, Ms Mary Paz MURO has left the Secretariat after 29 years of service. The
post was not replaced. Instead, the translation department managed to establish alternative
procedures for the Spanish translations by contracting an external Spanish translator, managed by
the Head of the Translation Service. The use of modern translation software was introduced as a
useful tool to help maintain the usual amount and quality of the translation of IHO documents.
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WORK PROGRAMME 2
Hydrographic Services
and Standards
Introduction
The IHO Work Programme 2 “Hydrographic Services and Standards” seeks to develop, maintain
and extend technical standards, specifications and guidelines to enable the provision of
standardised products and services that meet the requirements of mariners and other users of
hydrographic information. This Work Programme is under the principal responsibility of the
Hydrographic Services and Standards Committee (HSSC).

Technical Programme Coordination
This element monitors technical developments and oversees the development of the IHO technical
standards, specifications and publications through the coordination and interaction of the relevant
IHO working groups reporting to the HSSC.

Conduct Annual meeting of HSSC
The 13th meeting of the Hydrographic Services and Standards Committee (HSSC) was held in a
virtual format (VTC) from 3 to 6 May 2021 and included on 5 May a half-day Stakeholder’s Open
Session on the theme “Requirements and suggestions for the S-100 Implementation Decade in
Navigation Systems – An industry and user perspective”.
The meeting was chaired by Mr Magnus Wallhagen (Sweden) and attended by 120 participants
from 29 Member States, 5 Observing Organizations and 8 industry partners. The IHO Secretariat
was represented by Director Abri Kampfer (HSSC Secretary), Assistant Directors Yves Guillam
(HSSC Assistant Secretary), Yong Baek and Technical Standards Support Officer Jeff Wootton.
Dr Mathias Jonas, Secretary-General, opened the meeting and expressed his gratitude that the
HSSC working groups and project teams have been able to remain as operational and productive
as before the Covid pandemic began. He also encouraged the HSSC to continue on this way in
support of the IHO overarching strategy for better standardization and improved services.

Some of the participants of the 13th Hydrographic Services and Standards Meeting.
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The HSSC Chair started the meeting and indicated his intention to capture, from the reports of the
Chairs of the HSSC Working Groups, the possible amendments to the Roadmap for the S-100
Implementation Decade to be submitted at the 5th meeting of the Council (C-5). These amendments
include, as a minimum, the list of S-100-based products that are considered in priority to be
interoperable in navigation systems and a Gantt-type diagram providing the key milestones in the
development of product specifications/testing phases/availability of operational products.
Based on previous
discussions related
to
the
so-called
“dual-fuel concept”
[for supporting future
S-100 ECDIS], it was
agreed to inform the
Council and IHO
Member States on
the various and costeffective
structural
options offered to
them to engage in
the transition from to
S-57 ENCs to S-101
ENCs.
A preliminary “sketch”, by HSSC Vice-Chair, of options offered to HOs
to engage in the transition to S-101 ENCs

Following a decision of the 4th meeting of the Council (C-4), the HSSC decided that a key topic on
which the application of ISO 9001 Principles to HSSC activities in support of the Strategic Plan
2021-2026 should be experimented, was the development of Edition 2.0.0 of the product
specification of S-101. Thanks to the HSSC Vice-Chair, S-101 Project Team Vice-Chair and the
DQWG Chair, supported by Sweden subject matter experts, a HSSC ISO 9001 Cell was established
with development monitoring and risk management objectives.
Before the review of the different reports from the Working Groups, the HSSC Chair also considered
the new Strategic Performance Indicators (SPIs) of the Strategic Plan 2021-2026 allocated to
HSSC. Their implementation is planned to be reported at C-5 together with recommendations on
SPI metrics, 2021 estimated values and 2026 targets.
Singapore provided an update on the forthcoming establishment of the Joint IHO-Singapore
Innovation and Technology Laboratory (Lab), the creation of which was decided at A-2. The HSSC
working groups welcomed the opportunities offered by the Lab to test and experiment different
projects. HSSC is planning to play an important role in the governance of the IHO projects handled
by the Lab.
The HSSC agreed on the establishment of two new Project Teams:
-The first, following a decision from A-2, aiming to develop the S-130 Product Specification
and Dataset - Polygonal demarcations of global sea areas.
-The second, following a proposal by the United Kingdom, Norway and Singapore, to address
Maritime Autonomous Surface Ships (MASS) requirements on navigation data and
services.
Beyond the traditional progress reports provided by the working groups and project teams on the
development and maintenance of standards in their remit, which were very satisfactory, strategic
discussions took place during the meeting, in particular:
-On the principles to outsource the development of a high-level governance document on the
dual-fuel concept or to make it internally with IHO Members’ limited resources;
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-On the proposed limitation of the scope of S-102 - Bathymetric Surface to navigation systems
and the ambiguity caused by the current Edition number 2.0.0 of S-102 product
specification, while the product specification is not at the operational level yet;
-On the possible forthcoming issues raised by the SENC delivery concept if applied to S-100
products in particular for the sake of cyber security.
With regard to cyber security, the ENCWG recommended not to develop a new Edition of S-63, but
to prepare a new IHO ECDIS Cyber Security Guideline.
As part of its comprehensive report and achievements, the NIPWG informed the participants that
the development of S-131 – Marine Harbour Infrastructure – product specification in liaison with
IHMA2 and the International PortCDM Council was quite promising and could become an important
driver for improving the relationship between the Hydrographic Offices of the IHO Member States
and their Port Authorities. Part of the project is the proposed development of a technical interface
between the parties based on the S-131 Data Model, certainly a good potential candidate for testing
and experimentation by the Lab.
The NCWG Chair highlighted the recommendations made in the report on the “Future of the
Nautical Paper Chart” that was endorsed by A-2. He provided the status of their implementation and
announced in particular the establishment of a Baseline Symbology Project Team, led by Canada,
aiming to support the automated production of paper charts from S-101 data.
The new established Hydrographic Survey Working Group reported on the outcome of their kick-off
meeting held the week before HSSC-13 and informed on the arrangements agreed in the HSWG to
address their objectives.
The IHO Stakeholders’ Open Session was supported by 5 enlightening presentations aiming to
provide the state-of-the-art of technology and innovation in support of hydrographic activities. The
presenters also shared their vision on the new challenges for the validation of S-100 based products
and their use on board ships. They also raised the awareness of HSSC Members and Working
Groups on the best way to manage the transition in order to ensure that the regulatory environment
can be formed to allow the benefits of S-100 to be realised in a safe and timely manner.

2

The International Harbour Masters Association.
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Compilation of some key topics and issues addressed at the IHO Stakeholders’ Open Session

At the end of the meeting, the Chair on behalf of HSSC Members thanked the outgoing Chairs (Ms
Gwenaele Jan (France), TWCWG, Mr Jens Schröder-Fürstenberg (Germany), NIPWG, Mr Rogier
Broekman (Netherlands), DQWG) for their outstanding commitments and achievements for many
years.

Hydrographic Data Transfer Standards
This element addresses the developments related to transfer standards for digital hydrographic
data, the maintenance of the relevant IHO standards, specifications and publications and the
provision of technical advice as appropriate.

Conduct meetings of S-100 and ENC Standards Maintenance Working Groups


S-100 WG VTC

The S-100 Working Group held its interim Virtual Tele-Conference meeting on 13 July 2021 to
review the progress of work programmes since the last S-100 WG meeting in 2020. Thirty one
Member State representatives from Belgium, Brazil, Canada, China, Denmark, Finland, France,
Germany, Greece, Japan, Netherlands, New Zealand, Norway, Portugal, Rep. of Korea, Romania,
Spain, Sweden, UK and USA. 17 stakeholder organizations also participated in the meeting. The
IHO Secretariat was represented by IHO Assistant Director Yong Baek and Technical Standards
Support Officer Jeff Wootton.
The meeting discussed three proposals to S-100 Edition 5.0.0 that were an extension of the scope
of S-100 Part 10c to include feature oriented discrete coverage in HDF5, addition of the item
identifier in S-100 part and the removal of attribute chunking. The Item Identifier proposal was
rejected but it was agreed to add the remarks with the use case of sourcing FC items from the IHO
GI Registry. The others were supported and agreed to be incorporated into the S-100 Edition 5.0.0.
To reflect the current operational GI Registry, the S-100WG agreed to establish a Sub-Group to
revise S-100 Part 2 and S-99 then to submit the draft of S-100 Part 2 and S-99 at the next S100WG for approval.
The meeting noted the progress on revising the Metadata section of S-100 and S-98 Edition 1.0.0
and noted that the drafts will be circulated to the S-100WG for comments and submitted to S100WG6 for approval.


6th S-101 Project Team VTC

The S-101 ENC Project Team (S-101PT) held its 6th meeting via Video Tele-Conference on 23 and
24 February 2021. Thirty three Member State representatives from Australia, Belgium, Brazil,
Canada, Denmark, Estonia, Finland, France, Germany, Italy, Japan, Korea (Rep of), Netherlands,
New Zealand, Norway, Portugal, Sweden, UK, and the USA participated in the meeting. Sixteen
stakeholder organizations also participated in the meeting. The IHO Secretariat was represented by
IHO Director Abri Kampfer, Assistant Director Yong Baek and Technical Standards Support Officer
Jeff Wootton.
The meeting received progress reports from the Sub-Groups that were established at the previous
Project Team meeting (Data Classification and Encoding; Portrayal; and Data Validation).
Significant progress has been made in all areas of ongoing S-101 Edition 1.1.0 development, with
the Sub-Groups meeting at least once in the period leading up to S-101PT6 and a GitHub repository
being established to progress S-101 portrayal discussions. It was agreed that a similar IHO GitHub
repository would be established for the Data Classification and Encoding Guide Sub-Group.

P-7
56 | P a g e

A proposal to amend the modelling of S-101 features related to the indication of bathymetric data
quality indicators in ECDIS, based on the recommendations of the IHO Data Quality Working Group,
was discussed and endorsed with minor amendments. The meeting approved the publication of an
interim Edition 1.0.1 of the S-101 Data Classification and Encoding Guide so as to include the
above changes and all other approved changes since publication of Edition 1.0.0 in an updated
version 1.0.1 of the S-101 Feature Catalogue, which is expected to be completed by the end of
March 2021. This updated Feature catalogue will further facilitate S-101 implementation and testing.
The importance of the development of S-101 test datasets for use in S-100 test-beds to support
validation check development and for S-100 type approval (S-164) was stressed. In order to support
this requirement, the establishment of a repository for Member States and stakeholders to make any
test datasets that have been developed freely available was discussed.
The proposed S-101PT Workplan to align with S-100 Edition 5.0.0 was endorsed and a Drafting
Group was established to advance the development of an S-101 Roadmap that provides an
estimated timescale of the development, testing and implementation of S-101. The PT Chair also
introduced an S-101 Issues Log intended to provide a repository for open issues identified through
S-101 testing and trials, and invited Project Team members to provide input to this Log.
The incumbent S-101PT Chair, Mr Tom Richardson (UK), and Vice-Chair, Mr Alvaro Sanchez
(AUS), were re-elected unopposed for the current IHO intersessional period.
It was agreed that topic-specific S-101PT meetings may be held as required to discuss and
progress emerging or ongoing S-101 issues

Some participants in the S-101PT6 remote meeting.



6th ENCWG VTC

The ENC Standards Maintenance Working Group (ENCWG) held its 6th meeting via remote Video
Tele-Conference (VTC), 15 to 17 June 2021. The meeting was attended by 66 delegates from 23
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Member States (Australia, Belgium, Brazil, Canada, Chile, China, Denmark, Estonia, Finland,
France, Germany, India, Indonesia, Italy, Japan, Korea (Republic of), Netherlands, New Zealand,
Norway, Singapore, Sweden, UK, and the USA) and 14 stakeholder organizations. The IHO
Secretariat was represented by IHO Director Abri Kampfer, Assistant Director Yong Baek, and
Technical Standards Support Officer Jeff Wootton.
The 6th ENCWG discussed items included in the 2021 ENCWG Work Programme, including the
review of draft Edition 7.0.0 of IHO Publication S-58 – ENC Validation Checks; draft Edition 4.2.0 of
IHO Publication S-57 Appendix B.1, Annex A – Use of the Object Catalogue for ENC; a draft S-63
Cyber-Security guideline; and progress of the S-57 to S-101 Conversion Sub-Group.
Following a recommendation from HSSC13, the ENCWG decided to include Mariner Information
Papers such as Mariners' Guide to Accuracy of Depth Information in ENC and Information on ENC
Generalization, Over-Scaling and Safety Checking Functions in ECDIS in existing IHO Publications
such as S-67 and S-65. In addition, it was approved to propose a change to the title of S-67 to the
next HSSC14 meeting so as to better accommodate such information papers in the future.
Since the publication of Edition 4.0(.3) of S-52 Annex A – IHO ECDIS Presentation Library, minor
technical improvements had been suggested by stakeholders. It was agreed that the S-52 SubGroup will review these proposals and prepare a new Clarification version 4.0(.4) of the
Presentation Library, if appropriate, for the 7th ENCWG meeting.
The draft Edition 7.0.0 of IHO Publication S-58 – IHO Validation Checks was reviewed by the
meeting. After discussion and refinement of further amendments suggested at the meeting, the
revised final draft was approved. In order to ensure that new validation checks included in S-58
Edition 7.0.0 were in line with ENC encoding guidance, the draft Edition 4.3.0 of IHO Publication S57 Appendix B.1, Annex A – Use of the Object Catalogue for ENC was also discussed and
approved at the meeting. Both Publications will be submitted to HSSC14 for endorsement.
The S-57 to S-101 Conversion Sub-Group reported that it is in the process of reviewing a draft of a
new S-57 to S-101 Conversion Guidance. This conversion guide references S-101 Edition 1.0.0,
which is currently in the development and testing stage. It was proposed that this document is
included as an Appendix to the IHO Publication S-65 – Electronic Navigational Charts (ENCs)
Production, Maintenance and Distribution Guidance in order to flexibly manage the development of
this guide in line with moving to S-101 edition 2.0.0. It was agreed to propose this publication plan to
HSSC14.
An ECDIS kernel manufacturer recently reported that a version of its ECDIS kernel has an issue in
the presentation of submerged navigational hazards (OBSTRN, UWTROC, WRECKS) where the
surrounding Group1 objects are deleted or modified as part of an ENC Update. The ENCWG
agreed to publish an ENC Encoding Bulletin advising ENC producers to issue ENCs that may be
impacted by this issue as New Editions rather than Updates as an interim solution in consideration
of navigational safety, and to conduct additional investigation and analysis targeting all ECDIS
OEMs registered with the IHO. The results will be reported at an intercessional ENCWG
videoconference in the second half of this year.
The ENCWG elected its current chair, Mr Thomas Mellor and vice-chair, Mr Richard Fowle as office
bearers to lead the WG for the next intercessional period.
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Some of the participants of the 6th ENCWG remote meeting.

Nautical Cartography
This element addresses the developments related to nautical cartography for chart specifications of
ENCs and paper nautical charts, the maintenance of the relevant IHO standards, specifications and
publications, and the provision of technical advice as appropriate.

Conduct meetings of Nautical Cartography Working Group (NCWG)
Following a poll among its members, the Nautical Cartography Working Group decided to hold its 7 th
meeting (NCWG-7) from 24 to 25 November 2021 by video teleconference (VTC).
The meeting was chaired by Mr Mikko Hovi (Finland), supported by Mr Edward Hands (Norway,
Secretary). Forty-two delegates from 24 Member States (Australia, Brazil, Canada, China,
Denmark, Estonia, Finland, France, Germany, Greece, India, Iran (Islamic Republic of), Italy, Latvia,
Netherlands, New Zealand, Norway, Republic of Korea, South Africa, Spain, Sweden, Turkey,
United Kingdom and USA), seven Expert Contributors and Dr Lysandros Tsoulos, representing the
FIG/IHO/ICA International Board of Competence for Nautical Cartographers (IBSC) and the ICA
Commission on Marine Cartography, participated in the meeting. The IHO Secretariat was
represented by Director Abri Kampfer, Technical Standards Support Officer Jeff Wootton and
Assistant Directors Yong Baek and Yves Guillam.
The Chair opened the meeting informing participants that due to the VTC format, the agenda was
limited to the most important items and proposals received since the last meeting. The Chair
reported on the outcome of HSSC-13 held in May as well as on the priorities and directions given by
the Council at its 5th meeting, in particular for the production of paper charts from S-101 ENC chart
content. An update of the NCWG Work Plan was also prepared by the Secretary.
One of the most important work items for the NCWG is the implementation of the recommendations
on the Future of the Paper Nautical Chart (FOPNC) endorsed by HSSC and the Council.
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As part of this task, the UKHO kindly shared
some information describing users and uses of
paper charts. It was also noted that there is still
some continued use of paper charts even when
dual ECDIS is present, while the investment
cost for Print-on-Demand remains a matter of
concern on users’ side.
The Chair took the opportunity to remind that
there is no requirement at this stage for the
NCWG to develop a new standard for back-up
paper charts.
Following a short status report by Canada, leading the project team on Baseline Symbology,
established to development of set of symbols for automated paper chart production from S-101 ENC
data, the NCWG considered the recommendations provided by the United States and the Republic
of Korea, one of which being to re-focus the priorities by creating an S-57 ENC data based solution
first. After discussions on technical issues and the scope of this task, the NCWG acknowledged that
there was an urgent need first to establish the Terms of Reference of the Project Team by the end
of the year and to draft a work plan to be submitted to the working group for approval by the end of
January 2022.
Three main specific cartographic proposals were made at the meeting:
- One by France recommending, as a consequence of the work in progress by the S-101 PT on
“Quality of Horizontal Measurement”, the population of S-57 quantitative spatial attribute
(POSACC in S-57) as an amendment to S-4 and the subsequent merging of PA and PD
abbreviations;
- One by the IHO Secretariat3, this time in preparation of decisions to be made by the S-101 PT,
relating to the depth resolution (rounding) on charts, with some significant amendments in S4 and the endorsement of a paper to be submitted to the S-101 PT;
- One by the United Kingdom, on the depiction of decommissioned oil/gas platform jacket, prior
to the provision of a clearance certificate.

Some participants at NCWG-7

3

TSSO.
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Germany reported on a booklet4 presented in
the margins of the UN-GGIM meeting in
August and developed by the International
Cartographic Association together with the
United Nations Geospatial Information Section.
This booklet covers several Sustainable
Development Goals (SDG). It is proposed that
the IHO gets involved in the next edition, when
planned, in order to encompass marine
cartography, ocean mapping and hydrography,
in particular in support of SDG14).
The representative of the IBSC for Nautical
Cartographers also made a call for vacancy
urging NCWG members to consider becoming
Members and provide expertise in accordance
with NCWG TORs (Art. 1.b).

Digital Data Protection and Authentication
The IHO Secretariat continued to carry out the role of administrator of the S-63 scheme for S-57
ENCs. In addition, the S-100 scheme application described in S-100 Part 15 is available on the IHO
website to allow for agreements with the Original Equipment Manufacturers (OEM) and Data
Servers for S-100 based data sets in order to implement S-100 data dissemination. Both data
protection schemes are administered in panel during the transition period.
The administrator function involves processing applications and providing technical support and the
individual and unique digital certificates and codes that are required to allow ENC/S-100 data
servers, OEMs and software developers to encrypt and de-encrypt ENCs as part of the services or
equipment that they provide. The S-63 Security Scheme currently includes 34 Data Servers and 363
OEM’s that made updates their contact details during 2021.

Data Quality
This element addresses the developments related to methods of classifying and depicting the
quality of hydrographic information, the maintenance of the relevant IHO standards, specifications
and publications, and the provision of technical advice as appropriate.

Conduct meetings of Data Quality Working Group (DQWG)


16th DQWG VTC

The 16th meeting of the Data Quality Working Group (DQWG) was held as remote videoteleconference (VTC) event, from 9 to 10 February.
The meeting was chaired by Mr Rogier Broekman (Netherlands). Forty-six delegates (a record for
the DQWG!) representing 18 Member States (Brazil, Canada, China, Denmark, Finland, France,
Germany, India, Indonesia, Italy, Japan, Netherlands, Norway, Portugal, South Africa, Sweden,

4

https://www.un-ilibrary.org/content/books/9789216040468#
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United Kingdom and United States), 2 representatives of the RENCs (IC-ENC5, PRIMAR), 7 expert
contributors (IEHG6, ISO, NWIC7, Portolan Science, SevenCs, Teledyne-Caris and University of
New Hampshire) and 2 stakeholders (CSMART8, INTERTANKO) attended the meeting. The IHO
Secretariat was represented by Assistant Director Yves Guillam and Technical Standards Support
Officer Jeff Wootton.
The Chair welcomed the participants and opened the meeting through a much appreciated
introduction of the data quality reference documents available on the DQWG webpage. It was
followed by an overview of the outcomes of the 12th meeting of the HSSC (19-22 October 2020) and
the HSSC Chair Group meeting (9 December 2020) affecting the DQWG. He reported on the
expectations from the HSSC, tasked by the Council, to experiment with the implementation of some
ISO 9001 Principles in the development of some key IHO activities. A joint and collaborative effort
involving the DQWG Chair, the HSSC Vice-Chair, the S-101 Project Team Chair and two subject
matter experts, kindly provided by the Swedish Maritime Administration, aims to prepare a
preliminary report and recommendations to HSSC-13 on the development of Ed. 2.0.0 of the S-101
Product Specification.

Participants in the DQWG-16 VTC meeting

5

Chair of the S-101 Project Team.
Inland ENC Harmonization Group.
7
US Naval Information Warfare Center.
8
Carnival’s Center for Simulator Maritime Training.
6
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Scoping ISO 9001 Principle applied to the development of S-101 PS Ed. 2.0.0

Appropriate timeframes need now to be discussed and agreed for the review of subsequent editions
of S-101 components by the DQWG.
The DQWG considered a request received from the CSBWG9 seeking some support to promote the
use of crowd sourced bathymetry in nautical charts, in particular when there is no other data
available. This topic was addressed in addition to the work item in progress by the DQWG to
develop some guidelines and recommendations to Hydrographic Offices based on best practices to
allocate CATZOC values (or S-101 ZOC values) from survey data qualified in application of the new
Ed. 6.0 of S-44 - IHO Standards for Hydrographic Surveys. A dedicated sub-group was created
accordingly. In support of this action, PRIMAR offered to query the ENCs database in order to
provide the statistics of CATZOC values per ENC Usage Bands.
The Chair reported on the outcome of his own initial assessment against S-97 Part C (Data Quality)
while cross-checking the various corresponding chapters in several S-1xx Product Specifications
already available as Edition 1.0.0 or more (S-101, S-102, S-111, S-121, S-122, S-123, S-127, S129). It was agreed to create another sub-group to complete the work.
The Chair provided a short comparison of Feature Catalogues of various S-1xx Product
Specifications, explaining that if the vertical consistency needed to be made per product (from
feature type to simple attribute), in order to minimize interoperability issues in the future, it was also
important to ensure horizontal consistency. An outstanding preparatory work had been made to
convert the files into Excel format, as they are now easily readable and manageable. The US kindly
offered to develop software that automatically converts xml files into readable excel format using the
presented layout. A third sub-group was created to complete the work.

9

Crowdsourced Bathymetry Working Group.
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China and France kindly informed the participants that they were involved in the translation of the
new Publication S-67 - Mariners’ Guide to Accuracy of Depth Information in ENCs. Chinese and
French versions are planned for May 2021.
All related to the importance of knowing data quality and therefore for HOs to populate uncertainty
values, very informative presentations were delivered on autonomous shipping and chart and land
vertical datums.
Mr Rogier Broekman was re-appointed as Chair of the DQWG. No nomination was received for the
position of Vice-Chair which becomes vacant. Despite the continuous support provided by the IHO
Secretariat, the lack of a Vice-Chair, added to the vacancy of the Secretary position, put at risk the
sustainability of the DQWG.

Nautical Publications
This element addresses the developments related to the preparation of nautical publications, the
maintenance of the relevant IHO standards, specifications and publications, and the provision of
technical advice as appropriate.

Conduct meetings of Nautical Information Provision Working Group (NIPWG)
The 8th meeting of the Nautical Information Provision Working Group (NIPWG) was arranged by
video teleconference (VTC) from 23 to 25 March 2021.
The meeting was chaired by Mr Jens Schröder-Fürstenberg (Germany), supported by Mr Thomas
Loeper, Secretary (USA). Forty delegates from 16 Member States (Brazil, Canada, China,
Denmark, Finland, France, Germany, Greece, India, Italy, Japan, Netherlands, Norway, Republic of
Korea, United Kingdom and United States) and eight expert contributors attended the meeting. The
IHO Secretariat was represented by Director Abri Kampfer and Assistant Director Yves Guillam.
In order to familiarise new members and refresh experienced members with the main objectives of
the group, the Chair opened the meeting with an overview of NIPWG activities and the current work
status. This was followed by a presentation by the representative of the IHO Secretariat on the
outcomes of several important events since the last NIPWG meeting (HSSC-12, A-2, C-4 and
DQWG-16) with some recommendations to be considered on their impact on NIPWG activities.
A report on the progress made in the development of the S-131 Product Specification - Marine
Harbour Infrastructure – in liaison with IHMA throughout the year, led to important suggestions such
as the value of developing an IHO-flagged database for collecting, storing and providing marine
harbour infrastructure information. These recommendations will be reported to HSSC-13. The
experience gained by Norway with interfacing the Hydrographic Service and marine harbour
authorities is going to be used in the S-131 development for possible alignment. The US (NGA) also
reported on the improvements in progress for the development and upgrade of their World Port
Index web services. A new API is to be developed to facilitate the online direct maintenance by
users and for connecting to INToGIS services.
The working group considered a liaison note (vision outline) from IALA on the development of S-125
– Marine Navigational Services. Many advantages are expected by Hydrographic Offices from this
work item, one of which being a more efficient data stream exchange with Aids to Navigation
authorities all over the world. As the data model looks satisfactory at this stage, it appears that some
governance and operational issues still need to be addressed, among which the possible side
effects with S-124 – Navigational Warnings.
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Following a presentation on Maritime Connectivity Platform, NIPWG agreed that the appropriate
provision of Maritime Services in context of e-Navigation under the remit of IHO was essential.
References were made to the IALA recently developed G1128 document providing a template for
the description of associated technical services and to G1157 for web-based S-100 data
exchange. NIPWG will provide HSSC with contribution to the Roadmap for the S-100
Implementation Decade through a reference to the description of such Maritime Services.

Conceptual S-100 Architectural Display, maintained by NIPWG

Noting the lack of understanding or at least different expectations on how the different products
under the remit of IHO should work together in a future S-100 based ECDIS machine, noting the
description of IMO’s Maritime Services in context of e-navigation, NIWPG raised the urgent need, to
be reported to HSSC, that an operational concept paper (incl. data stream, governance,
stakeholders’ involvement, etc) is prepared. This paper will complement the S-100 Display
Architecture currently maintained by NIPWG to which it was suggested to add S-128 – Catalogue of
Nautical Products.
At the end of the meeting, Mr Eivind Mong (Canada), also Chair of the S-124 Project Team, was
elected as Chair of NIPWG while Mr Stefan Engström (Finland) was re-elected Vice-Chair. All
the members congratulated Mr Jens Schröder-Fürstenberg (Germany), out-going Chair, for his
outstanding commitment and full dedication at the helm of NIPWG for many years.
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Tides and Water Levels
This element addresses developments related to tidal and water level observation, analysis and
prediction and other related information including vertical and horizontal datums, the maintenance of
the relevant IHO standards, specifications and publications, and the provision of technical advice as
appropriate.

Conduct meetings of the Tides, Water Level and Currents Working Group (TWCWG)
TWCWG-5
The Tides, Water Level and Currents Working Group (TWCWG) has been tasked by the IHO
Hydrographic Services and Standards Committee (HSSC) to monitor and develop the use of tidal,
water level and current information as well as to advise on tidal, water level and current observation,
analysis and prediction.
Due to the ongoing global COVID19 pandemic and the associated travel restrictions in place, the 5 th
meeting of the Tides, Water Level and Currents Working Group (TWCWG5) originally planned to be
held at the Norwegian Hydrographic Service Office in Stavanger, Norway, 25 to 29 May 2020, was
held as a series of virtual meetings from 16 to 18 March 2021 under the chairmanship of Dr
Gwenaële Jan (France). The meeting was attended by 65 delegates from 21 IHO Member States
(Australia, Brazil, Canada, Chile, China, Colombia, France, Germany, India, Italy, Japan,
Netherlands, New Zealand, Norway, Peru, Republic of Korea, South Africa, Spain, Sweden, UK and
USA) and observers from WR Systems, Center for Coastal and Ocean Mapping/Joint Hydrographic
Center – University of New Hampshire (CCOM/JHC - UNH), ECA Robotics, Portolan Sciences, the
Secretariat of the Intergovernmental Oceanographic Commission of UNESCO (IOC) and the Chair
of the IOC Global Sea Level Observing System Group of Experts (GLOSS). Assistant Director
David Wyatt represented the IHO Secretariat.

Some of the participants at the TWCWG5 meeting

The Chair provided an update on the interaction and discussions which had taken place with other
IHO subordinate bodies, in particular NIPWG, DQWG, HDWG and S-100WG. The TWCWG
devoted considerable time on reviewing the currents draft versions of the S-100 based Product
Specifications for which the group is responsible – S-104 (Water Level Information for Surface
Navigation) and S-111 (Surface Currents) – and the various use case projects being undertaken by
various coastal states. A report was received on the comparison of tidal predictions generated from
the analysis of common datasets using different national analysis software and the resultant tidal
constituents generated. This is important work as individual national organizations upgrade their
analysis software to ensure the results are consistent and better than those generated by their
current software.
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The final draft amendments to the IHO resolutions, for which the TWCWG is responsible, were
presented by South Africa. Two new draft resolutions were proposed covering metadata for tide
recordings and metadata for current recordings. All the proposed amendments and draft new
resolutions were approved for submission to HSSC and subsequent consideration by IHO Member
States. It was recognised that a similar comprehensive review of relevant charting specifications
was needed, South Africa agreed to lead the task and provide initial draft revisions for consideration
at TWCWG6.
The Group also took the opportunity to review the material created for a Tides, Water Level and
Currents training workshop, which has been translated from English into French, Spanish and
Portuguese. China proposed to provide a Chinese version later in the year. It was agreed that the
course needed to be highlighted through Regional Hydrographic Commissions with the purpose of
raising awareness of the course and encouraging additional requests for its delivery.
The inventory of tide gauges and current meters, and the list of Actual Tides On-line Links were
highlighted. Participants were requested to check both lists periodically to ensure currency and that
they should be highlighted through Regional Hydrographic Commissions with the purpose of raising
awareness and encouraging additional inputs.
The Chair, Dr Gwenaële Jan (France), and Vice-Chair, Mr Peter Stone (USA), stood down and Mr
Chris Jones (UK) and Ms Ruth Farre (South Africa) were elected as Chair and Vice-Chair
respectively for the next triennium.

Hydrographic Dictionary
This element addresses the development, maintenance and extension of IHO Publication S-32 Hydrographic Dictionary in English, French, Spanish, Chinese, Indonesian and the provision of
technical advice as appropriate.

Maintain and extend the IHO Hydrographic Dictionary in English, French and
Spanish.
Due to the ongoing global pandemic, the planned 3rd meeting of the Hydrographic Dictionary
Working Group (HDWG3) was postponed again.
However work has continued on the
harmonisation of the reference dictionary database with the IHO GI Registry. All terms have been
included into the GI Registry and work continues on the classification of terms into designated
categories to reduce the maintenance tasks to those that are relevant to hydrography and
cartography with other terms being taken from other specialisations. A considerable amount of effort
has been focused on harmonising the French database with the Reference database, work that
remains ongoing.

ABLOS
This element addresses the developments related to the hydrographic aspects of the United Nations
Convention on the Law of the Sea (UNCLOS), the maintenance of the relevant IHO publications,
and the provision of technical advice as appropriate.

Organize and prepare the Advisory Board on the Technical Aspects of the Law of the
Sea (ABLOS) annual business meeting
Due to the ongoing global travel restrictions, the ABLOS held its 28th Business Meeting (BM) from 46 October 2021 as a remote Video Tele Conference (VTC). The three sessions were chaired by the
ABLOS Chair, Ms Izabel King Jeck (IHO – Brazil). The sessions were attended by all the ABLOS
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members and IHO and IAG appointed observers from Australia, Brazil, Chile, Denmark, France,
India, the Republic of Korea, Sweden and the United Kingdom, as well as an ex-officio
representative from the UN Division of Ocean Affairs and Law of the Sea (DOALOS) and invited
observers from Colombia, Qatar and the USA.
At the previous BM, it had been decided that the 11th ABLOS Conference would be postponed until
October 2022, with a webinar organised in its place immediately following BM28. The Webinar was
held on 7th October 2021 with the theme of the UN Decade of Ocean Science for Sustainable
Development and the IHO-100 Landmark. The event was held in two sessions to allow participation
in as many time zones as possible. Topics included monitoring marine litter from a transboundary
perspective, gender equality in ocean science and legislative considerations for Crowd Sourced
Bathymetry. It was intended that many of the topics discussed would be further expanded at the full
ABLOS Conference. All of the presentations were recorded and are available on the ABLOS
website.
The participants of the BM discussed the arrangements for the full conference and agreed the
working title of ‘Ocean Geosciences and Law of the Sea: Setting the Course for the Next Century’.
Further, the following provisional list of session topics was developed:
- Advances in the definition and management of maritime space
- Divisions between land and sea
- Developments in the division of the Oceans (maritime delimitation issues)
- UNCLOS in a digital age: evolving technologies, fresh challenges, digital charting, new surveying
techniques, VMS etc.
- Going Deep or Mining the Deep or Plumbing the Depths
- BBNJ and innovations in protecting marine resources and preserving the marine environment
- Defining and regulating the outer continental shelf
- Setting future agendas in oceans governance: scientific and technical considerations
- Empowering women in Ocean Geosciences and Law of the Sea
The participants reflected on the publication of C-51 – A Manual on Technical Aspects the United
Nations Convention on the Law of the Sea - 1982 – Edition 6.0.0. The meeting discussed early
plans for Edition 7.0.0 but agreed that given the technical nature of the publication, this work would
be deferred until it was possible to meet in person. It was noted that the French translation had been
completed and was ready to be uploaded to the IHO website, and the Spanish translation was
nearly complete. Yanfen Gong of the Chinese National Marine Data and Information Service
reported that the Chinese translation had been completed and delivered to the Chair and IHO. The
Chair thanked China for their efforts. Qatar reported that the Arabic translation had also been
completed and would be deposited with the Chair and IHO in due course.
The meeting reviewed the status of ABLOS Capacity building efforts and materials. It was
acknowledged that the existing material was out of date and did not closely mirror the content of C51. It was noted that it was unlikely that LoS capacity building activity would be funded through the
IHO Capacity Building fund as it was not considered a phase 1 priority. The group agreed that whilst
the provision of capacity building and/or training had been a core activity of ABLOS, it was important
to be clear about the purpose and requirement, before new materials were developed. The group
agreed to undertake a training needs analysis before this work commenced.
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Participants connected for the ABLOS BM28 remote meeting

Hydrographic Surveys Working Group (HSWG)


1st HSWG

The Hydrographic Surveys Working Group held its 1st meeting via Video Tele-Conference, 29 to 30
June 2021. The meeting was chaired by Mr David Parker (UK) and attended by 44 delegates from
IHO Member States and Expert Contributors. The IHO Secretariat was represented by IHO Director
Abri Kampfer.
The Chair opened the meeting, welcoming the participants and setting the scene for the conduct of
the first meeting of the working group. He provided feedback on the outcomes of HSSC and IRCC
and clarified his intentions on further interaction with the FIG/IHO/ICA International Board on
Standards of Competence for Hydrographic surveyors and nautical cartographers (IBSC).
The meeting reviewed the current status of the IHO Publication S-44 – Standards for Hydrographic
Surveys Edition 6.0.0 and discussed the update mechanism and processes to be followed for future
editions. Only a few MS representatives confirmed that S-44 Ed 6.0 has been included in their
respective national standards so far. There was agreement that more effort should be made to
promote the wider uptake of this substantially improved version of S-44. HSSC tasked the HSWG
to consider the possibility of measuring and assessing the uptake of S-44 to achieve the SPI 2.2.2
(Number of new applications of the new version of Standards for Hydrographic Surveys (S-44)). The
meeting agreed that in the interim the measurement should be on the number of downloads of S-44,
but it will only be possible if the IHO website can provide this functionality and if measurement
commences with the next revision of S-44 Edition 6.0.
The Vice Chair, Ms Megan Greenaway (USA), led the discussion on the updating and maintenance
of IHO publication C-13 – IHO Manual on Hydrography. There was agreement to establish a
Hydrographic Manual Project Team (HMPT) to focus on the update of the C-13 publication. The
HMPT should present the revision to HSWG for approval. There was discussion on the ideal format
of C-13 keeping in mind the wider use of the publication and the academic use thereof. The
leadership and work plan of the HMPT will need to be finalised according to the common regulations
for such subordinate IHO bodies.
The meeting also agreed on the establishment of a Satellite Derived Bathymetry Best Practice
Project Team (SDBPT).
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Some of the participants at the HSWG-1 meeting

Technical outreach, advice and guidance in relation to IHO Standards,
specifications and guidance


TCM5

The 5th IHO – IALA Technical Cooperation meeting was held virtually on 27 April 2021. The meeting
was attended by 10 participants from representatives of IHO and IALA. The IHO Secretariat was
represented by IHO Director Abri Kampfer, Assistant Director Yong Baek, and Technical Standards
Support Officer Jeff Wootton.
During the opening remarks, IHO Director Kampfer underlined the importance of the joint meetings
and mentioned the challenges of virtual meetings for efficient conversation; and thanked IALA for
their continuous cooperation in developing the S-100 based Product Specifications.
IHO and IALA presented their progress on the development of S-100 based Product Specifications.
IALA provided an update on the development of the S-200 series of IALA Product Specifications,
described the S-125 Marine Navigational Services in regard to the framework that S-125 could
provide and reported on which technical services still need to be drafted. Assistant Director Yong
Baek reported on the plan towards publication of S-100 Edition 5.0.0 in 2022, which would support
enough functions for S-100 based Product Specifications to meet the requirements of navigational
equipment. In order to be harmonized with the development cycle, IALA will be required to consider
developed Product Specifications and examine the impact on those currently under development so
the next Editions of these Product Specifications will be aligned with the S-100 Edition 5.0.0.
The IHO Geospatial Information (GI) Registry Manager Jeff Wootton provided an update on the GI
Registry, in particular the Product Specification Register for the storage and dissemination of
published S-100 based Product Specifications, and the IHO Test Bed for Product Specifications in
development. IALA agreed to register their S-200 Product Specifications in the GI Registry so as to
be accessible via an equivalent gateway for users. The meeting discussed how to harmonize the
definitions of Marine Aids to Navigation related terms including PNT and VTS in the GI Registry;
with those definitions within the IHO Hydro Domain of the Data Dictionary Register being subject to
discussion and reconciliation. IALA will prepare a list of definitions on Marine Aids to Navigation
related terms and upload them to the Registry for discussion.
An IHO-IALA joint workshop was originally meant to be held in 2020; however due to the ongoing
COVID-19 restrictions, the group agreed to postpone the event to 2022.
 TCM6
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The 6th IHO – IALA Technical Cooperation meeting was held virtually on 26 November 2021. The
meeting was attended by 10 participants from representatives of IHO and IALA. The IHO Secretariat
was represented by IHO Director Abri Kampfer, Assistant Director Yong Baek, and Technical
Standards Support Officer Jeff Wootton.
Abri Kampfer, in his opening remarks, emphasized the necessity to work together between two
organizations in developing Product Specification and related topics and also expressed thanks to
all participants and underlined the work undertaken in IHO facilitating general acceptance of S-100
during the challenges of COVID-19 over the past two years.
Yong Baek briefed on the status of IHO’s S-100 based Product Specifications and S-100 Roadmap
that had been reviewed at the IHO Council meeting in October 2021, and invited a representative of
IALA to the S-100WG6 meeting which will be held at the IHO Secretariat, 10 to 14 January 2022.
Jeff Wootton, the IHO GI registry manager, gave a brief update on the new registry 3.1 and the
revision of S-100 Part 2 and S-99. He encouraged IALA to review the new proposals of S-124 that
are related to Marine Aids to Navigation. IALA agreed to circulate this to their committee chairs and
relevant working group leads to ensure compliance with the specified timeframe in S-99.
IALA provided an update on the development of the S-200 Product Specifications during the second
half of 2021. The IALA ENG committee has completed S-245 and S-246 for testing.

S-200 development summary



1st IHO Lab

The 1st Governing Board Meeting of the Joint IHO-Singapore Innovation and Technology Laboratory
(IHO Lab) was held by video teleconference (VTC) on 11 May 2021, attended by representatives
from the IHO and the host country Singapore, namely the HSSC Chair, Magnus Wallhagen, the
IRCC Chair, Thomas Dehling, Dr Parry Oei and Thomas Ting from Singapore. IHO Director Abri
Kampfer and Assistant Director Yong Baek represented the IHO Secretariat.
The attendees were confirmed as the regular members of the Governing Board. In accordance with
the approved proposal to A-2 it was agreed that the first Chair should be an IHO office bearer.
Director Abri Kampfer was elected as the first chair and Assistant Director Yong Baek was
appointed Secretary. Singapore nominated and received unanimous support of the Governing
Board for Dr Parry Oei as the first General Manager (GM) of the IHO Lab.
The meeting reviewed the concept of the IHO Lab’s strategic and operative considerations on its
purpose, scope, structure, and project direction proposed by the IHO Secretariat, and agreed to
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establish consistent directives for IHO Lab operations in accordance with the IHO Strategic Plan by
preparing the Governing Board’s Terms of Reference and Rules of Procedure.
In order to facilitate the selection and evaluation of potential IHO Lab projects, a draft guideline
prepared by the GM was reviewed. It consisted of an application form and procedure application,
conditions, and funding. The meeting agreed to reduce the administrative burden on applicants by
inviting less detailed applications for Phase 1 – initial selection, and only after selection as a
preliminary project a more detailed proposal will be required for Phase 2 – project approval. In
addition, the two projects proposed by C-4 and HSSC: Testing the automated conversion from S-57
to S-101 and Digital infrastructure to collect S-131 Harbour information projects were selected as
priority targets for further discussion of resulting IHO Lab projects with the chairs of the ENC
Standards Maintenance Working Group (ENCWG) and the Nautical Information Provision Working
Group (NIPWG).

Participants of 1st Governing Board Meeting
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WORK PROGRAMME 3
Inter-Regional Coordination
and Support
Introduction
The IHO Work Programme 3 "Inter-Regional Coordination and Support" seeks to establish,
coordinate and enhance cooperation in hydrographic activities on a regional basis, and between
regions, especially on matters associated with the coordination of global surveying, nautical charting
and ocean mapping, dissemination of maritime safety information (MSI) and capacity building (CB),
including education and training. IHO Work Programme 3 is implemented under the principal
responsibility of the Inter-Regional Coordination Committee (IRCC).

Inter-Regional Coordination Committee (IRCC)
The IRCC promotes and coordinates those activities that might benefit from a regional approach.
The principal objective of the IRCC is to establish, coordinate and enhance cooperation in
hydrographic activities among States on a regional basis, and between regions; establish
cooperation to enhance the delivery of capacity building programmes; monitor the work of relevant
IHO Inter-Organizational Bodies engaged in activities that require inter-regional cooperation and
coordination; promote cooperation between pertinent regional organizations; and review and
implement the IHO Capacity Building Strategy, promoting capacity building initiatives.

Conduct annual meetings of IRCC
The 13th meeting of the IHO Inter-Regional Coordination Committee (IRCC13) was held in a virtual
format on 23, 24 and 25 June 2021. The meeting was chaired by Mr Thomas Dehling (Germany)
and attended by 80 participants from 30 Member States (MS). All Regional Hydrographic
Commissions (RHC) and Subordinate Bodies of IRCC were represented. The IHO Secretariat was
represented by the Secretary-General, Dr Mathias Jonas (HCA Chair), Director Luigi Sinapi (IRCC
Secretary) and Assistant Director Leonel Manteigas (IRCC Assistant Secretary).

Some participants at IRCC13 VTC
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The meeting was opened by the Chair, Mr Thomas Dehling, who welcomed the participants and
expressed the wish to have a meeting in person as soon as possible. The Secretary-General
addressed the participants on the importance of IRCC for the future of hydrography and on the
celebrations of IHO Centenary, held in a hybrid format in Monaco on 21 June 2021.
The Hydrographic Services and Standards Committee (HSSC) Chair presented the importance of
the S-100 implementation and the interoperability between S-101 ENCs and other products. In
relation with the IHO Strategic Plan, the agreement on the metrics to survey the SPI allocated to
HSSC was mentioned. S-100 Product Specification developments, S-98 Interoperability
Specifications and the S-100 Navigation package were described and information was provided on
the establishment of two new Project Teams, respectively on “S-130 - Polygonal Demarcations of
Global Sea Areas Product Specification” and on “Maritime Autonomous Surface Ships (MASS)”.
Some strategic issues were identified on S-100, such as the dual fuel concept and the need to have
a governance document, as well as the parallel production of S-57 and S-101.
Director Sinapi provided the IHO Secretariat Report, mentioning the most important outcomes of the
2nd Session of the Assembly, the 4th Council meeting, IHO outreach and the launch of the new
International Hydrographic Review (IHR) website in conjunction with the IHO Centenary’s
celebrations.
The RHC Chairs focused their reports on three main topics: “Work on Strategic Plan and Gap
Analysis”, “Important Findings” and “Proposals to IRCC”. The main concerns were related to the
need for guidance on the determination of SPI values at regional level and the collaboration and
coordination in the implementation of the S-100 Roadmap. Some RHC’s Chairs mentioned
communication issues between Member States, the low productiveness of VTC, the difficulty in
recruiting new Member States, the implementation of MSDI initiatives, the postponement of
Capacity Building projects and the importance of online training, such as the online courses offered
by UKHO.
The Sub-Committee on the World-Wide Navigational Warning Service (WWNWS-SC) Chair
informed on the most recent meetings and showed a graph with the percentage of National
Coordinators providing contributions to the different NAVAREAs. The graph can be used to
measure the efficiency of the MSI Capacity Building course as well as where to focus capacity
building training. Another graph detailed an increasing trend over the last five years with respect to
the promulgation of navigational warnings by the WWNWS, showing a steady increase tendency of
14%. Due to the lack of qualified trainers, it is intended to review the course materials and to offer a
train-the-trainer course.
The Capacity Building Sub-Committee (CBSC) Chair presented the CB Work Program (CBWP)
mentioning the significant impact of the COVID-19 pandemic on the CB activities. The total funds for
CBWP non-earmarked projects had a decrease, which limits the funded projects. The generous
financial contributions from Republic of Korea and Nippon Foundation from Japan were recognized,
as well as the contribution of Canada to the Empowering Women in Hydrography project. CBSC
decided to establish an Activity Calendar for the Virtual CB activities accessible to the participants. In
relation to the funds, almost all 2020 CB projects were moved to 2021 and 2022. Therefore,
temporarily there will be an increase in the number of funded projects. CBSC established a Project
Team to Revise the CB Strategy that conducted a Gap Analysis between the new IHO Strategy and
the current CB Strategy. The Project Team identified three work items: “Draft aligned CB Strategy”,
“Update phases of development” and “Add a 5th step to the process of the CB Strategy (Awareness;
Assessment; Analysis; Action)”, in order to address Measures of Effectiveness (MoE). The IHO eLearning Center Project Team established TOR and ROP, with good expectations to receive contents
from some Working Groups (WG) and Institutions. It is expected that the Guidelines will be finished by
next September, in order to start the operational tests with the IHO Member States in 2022. Director
Sinapi mentioned that, due to a foreseeable IHO budget surplus at the end of 2021, there could be the
opportunity to increment the 2022 CB budget, but he also encouraged more initiatives such as the
UKHO’s online courses.
The Worldwide ENC Database Working Group (WENDWG) Chair reported that work was mainly
focused on the WEND-100 principles that may not apply (entirely) to all S-1xx products. The
Implementation Guidelines will determine how they are applied to each Product Specification. The
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WG also started working on the S-101 ENC Scheming Guidelines to ensure an efficient transition from
S-57 to S-101. A questionnaire was developed for ENC producers to express their plans regarding HD
ENCs. The plan for an INToGIS III using S-128 (Catalogue of Nautical Products) was welcomed.
WENDWG also agreed to develop Guidelines to assist in the transition from S-57 to S-101.
The Italian HO presented a questionnaire developed with the University of Genoa, as a joint effort to
conduct a research on how the introduction of S-100 products is perceived by Hydrographic Offices,
and how it is going to influence them in the coming years. This study is part of a wider study focused
on how the introduction of S-100 will affect shipping companies and maritime operators.
The Marine Spatial Data Infrastructures Working Group (MSDIWG) resumed work with a VTC
held in March. The concept of MSDI Ver.2.0 was presented and the Artic SDI with a Governance
model was mentioned that could be a role model for RHC MSDI cooperation. The Strategic
Performance Indicator (SPI) related to Target 2.1 - Build a portal to support and promote regional and
international cooperation in marine spatial data infrastructures (MSDI), was discussed with the
intention to investigate the different possibilities and needs of MS. MSDIWG was also tasked to follow
Marine Spatial Planning (MSP) and EU's New Blue Economy for a Sustainable Future. Finally, the
close work with the UN-GGIM-WG on Marine Geospatial Information was explained.
The IHO-EU Network Working Group (IENWG) provided a highlight on the main contribution of the
IHO to the European programmes, with particular focus on EMODnet Portals and the specific case of
the EMODnet bathymetry. Maritime Spatial Planning is another area of interest, as IENWG is an
observer of the EC Member State Expert sub-group on MSP. The interactions with the EUROGOOS,
part of the IOC GOOS, was mentioned with discussions about the interoperability and re-use of
scientific data. The European Directive 2019/1024 on Re-use of public sector information was also
described, informing that it may include, beyond data, also the dissemination for free and without
charges of products such as ENCs.
The FIG/IHO/ICA International Board on Standards of Competence for Hydrographic
Surveyors and Nautical Cartographers (IBSC) mentioned that at the IBSC43 meeting 15
submissions were reviewed with only one recognized, and 5 recognized with conditions. The Board
offered 10 inter-sessional revisions. At the end of 2020, from the 15 submissions, 11 were
recognized. In 2021, at IBSC44, 14 submissions were reviewed with only one recognized, and 3
recognized with conditions. The Board offered 9 inter-sessional revisions. The main issue is the
initial poor quality of submissions resulting in remedial iterations, causing a heavy workload to IBSC.
The COVID situation required modification of teaching strategy and the development of remote
learning strategies, with a negative impact on IBSC work and meetings.
The Crowdsourced Bathymetry Working Group (CSBWG) reported on the last meeting and the
successful election of a new Vice-Chair. The Circular Letters (IHO CL 21/2020 and IRCC CL 1/2020)
requested MS to indicate their positions on the provision of CSB data, received 30 positive replies.
The Meeting was informed on the current CSB efforts and projects. On the outreach, CSBWG10
discussed how the engagement with the RHC and HO can be improved. The draft of the CSB
Summary Guides and the update of IHO B-12 were described. It was highlighted that many coastal
states continue to misunderstand the objectives and focus of the CSB initiative, which are to collect
data in poorly surveyed or unsurveyed areas. Also, there continues to be concern over the apparent
lack of dedicated resources available within national HOs to process data available via the IHO Data
Centre for Digital Bathymetry (DCDB). The importance of liaison with other IHO bodies, as well as
appropriate engagement with industry to progress the work items, continues to be a key enabler for
the project. The quality of data has grown considerably in the last years having now more than 60TB.
The Centre has about 25 GB of CSB data from 185 contributing vessels. DCDB implemented a
geographic filter considering MS positions on the collection of CSB data in the areas of jurisdiction.
The result is that data from only 13 CSB-supporting countries is currently accessible via the DCDB
viewer that allows to discover the archived data. DCDB now hosts the GEBCO Gazetteer, a web tool
that allows the public to search for, view, and download information. IHO MS and stakeholders were
invited to contribute and encourage the provision of bathymetric data regardless of its origin or reason
for gathering.
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The GEBCO Guiding Committee mentioned the progress from 6% to 21% minimum acceptable data
coverage, which is still not comparable with the 100% 10m DEM coverage of all landmass. UN
Decade of Ocean Science for sustainable development clearly stated the need to complete a
comprehensive map of the ocean floor. The importance to invest in future generations of ocean
scientists and hydrographers and the GEBCO Training Program with the University of New
Hampshire were enhanced. It was decided to establish a new Sub-Committee on Education and
Training to liaise with this successful existing program and to identify and connect with other ocean
mapping programs. The core of GEBCO activities is building partnerships, regionally and nationally
and some examples were mentioned. GEBCO’s two biggest challenges are: how to get governments,
institutions, private industry and their contractors to share more existing bathymetric data; and, how to
get the remaining ~80% of our planet’s unmapped ocean seafloor mapped.
The Seabed 2030 project was recently endorsed by IOC as an Action of the UN Decade of Ocean
Science for Sustainable Development. The complex network of this project was explained along
with the data ingestion in the system and mapping coverage that now stands at 20.6%. The project
is focused on mapping the gaps with three different initiatives: the Ocean Frontier Mapping,
Crowdsourced Bathymetry and Technology Innovation. It was mentioned that it is necessary to
promote the need to map the entire seabed and to encourage governmental and private
organizations to make their data available.
Shell provided a presentation on "Enabling Contributions" showing where Shell operates and
hydrographic, seismic and geological data are acquired. There is also the acquisition of MBES data
in the vessels transits. Shell acquires data but does not have permission to share/donate without
explicit prior country permission and the process to seek permission is complex. In order to enable
contributions to Seabed 2030 it was recommended to improve the collaboration between national
Hydrographic Offices and the Natural Resource Regulator, and simplify and reduce permitting
requirements for transits through country Exclusive Economic Zones.
The General Manager of the IHO-Singapore Innovation and Technology Laboratory presented its
objectives, the structure of the governing board and the TOR. Projects can be shared by the IHO
with other international organizations and IHO Member States, alone or in partnership with
Stakeholders. The 1st Governing Board meeting was conducted on 28 April and IHO Director
Kampfer was appointed as Chair and Dr Parry Oei (Singapore) as General Manager. Two projects
were already submitted: “The automated conversion of S-57 to S-101” and “The S-131 database”.
The Laboratory is planned to be officially launched in October 2021.
In his summary, the IRCC Chair mentioned the importance to have time in the meeting for the
Regions and for the Subordinate bodies to discuss the Gap Analysis, S-100 Implementation
Strategy and SPI. In relation with the Strategic Plan, it is important to exchange strategies and
experiences. It was mentioned that the SWPHC18 provided an excellent gap analysis that could be
used as example for other RHC. Cooperation is considered essential, as well as the sharing of
experiences within RHC and internationally. The Chair used the HSSC template to propose the
allocation of SPI to the relevant IRCC bodies, with the need to involve the RHC to contribute in
measuring of SPI. The involved IRCC bodies were asked to report back on that at IRCC14. It was
proposed to have an IRCC Workshop in September/October 2021 (date TBD), on the
implementation of IHO Strategic Plan and related SPI. The Chair also discussed how to work
strategically at IRCC level on sequencing the RHC conferences, IRCC and Council, using VTC and
meetings in person and the fact that the strategic issues will be generally reflected into the Council.
PRIMAR provided a presentation on S-100/S-101 courses available on PRIMAR Training Portal.
The Chair asked CBSC to liaise with PRIMAR and IC-ENC to try to find opportunities for the IHO Elearning Center.

Cooperation with Member States and attendance at relevant meetings
The objective of this element of the Work Programme is to facilitate coordination, cooperation and
collaboration among IHO Member States in order to improve the provision of hydrographic and
charting services and products through the structure of the 15 RHCs and the IHO Hydrographic
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Commission on Antarctica. This element is largely accomplished through the meetings of the RHCs.
The frequency of meetings of the RHCs varies from annually to triennially, depending on the region.
Conduct Regional Hydrographic Commission meetings (RHC)


Arctic Regional Hydrographic Commission (ARHC)

The 11th Meeting of the Arctic Regional Hydrographic Commission (ARHC) was held in a virtual
format, consisting of two four-hour sessions, on 9 and 10 November 2021.
Around thirty participants representing four ARHC Members (Canada, Denmark, Norway and the
USA) and three Associate Members (Finland, Iceland and Italy) participated in the meeting. The
Russian Federation informed the Chair of the impossibility to join remotely because of administrative
reasons.
The meeting was chaired by Dr. Geneviève Béchard, Director General,
Canadian Hydrographic Service (CHS, Canada) and Acting Chair of the
ARHC since the tragic passing of RDML Richard Brennan on 13 May 2021
(NOAA, United States of America). The IHO Secretariat was represented by
Secretary-General Dr. Mathias Jonas and Assistant Director Yves Guillam
Due to the time limitation, the Secretary-General focused his intervention on
the main outcome of the recent 5th meeting of the IHO Council. He confirmed
in particular that the S-100 eco-system is taking shape while the road to S100 ECDIS is now paved, thanks to the IHO commitments to contribute to
the revision of the ECDIS Performance Standard and other IMO instruments such as MSC.1/Circ.
1503 – ECDIS - Guidance for Good Practice in particular. The Secretary-General also made some
practical suggestions for the implementation of some Strategic Performance Indicators (SPIs) of the
IHO Strategic Plan 2021-2026 that are under the remit of Regional Hydrographic Commissions and
Member States through the IRCC. On this subject, ARHC agreed to consider a methodology
derived from the one adopted by the SWPHC10.
National reports, technical presentations on new technologies (uncrewed survey vessels, droneborne and airborne bathymetric lidar, chart production systems, custom paper chart production, etc.)
provided an excellent overview of the outstanding momentum of hydrographic activities in the
region. A significant number of proposals, recommendations and tasks were identified by the
Members that could not be discussed in depth this time, unfortunately, due to the format of the
event. One of which is the impressive development by Canada of the digital foundation for future S100 services in the Arctic.
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Looking ahead – Canadian Hydrographic Service Strategy

Denmark also shared its new strategy in support of the digital transformation. Norway explained the
marine base maps project in support of spatial planning with authoritative data, as well as the Port
Data 2021 initiative covering 9 major ports in Norway. The US and Iceland highlighted their progress
on surveys and charting in the region. Finland reported on the strategy for Arctic Policy 2021-2030
and on the national coordination led by Traficom and the Finnish Hydrographic Office for the S-100
implementation. Italy provided a brief on the outcome of their High North campaign 2021.
During the meeting, several converging comments were raised to request some support from the
ARMSDIWG11 (or even the MSDIWG): for instance for SPIs automated measurements, Arctic
Planning Voyage Guide, General Arctic Hydrographic Data, etc. The Chair of ARMSDIWG reported
that this working group was unfortunately not structured for such operational tasks and a
reassessment of the objectives and resources was necessary beforehand. In light of the many
developments and demands discussed throughout the meeting, all ARHC working groups were
tasked to review their TOR and ensure they encapsulate the current challenges.
The meeting addressed the issue of the practical implementation of the Arctic Council – ARHC Joint
Statement on Hydrography in the Arctic Region as a follow on of the MoU signed with the Arctic
Council’s Working Group on the Protection of the Arctic Marine Environment (PAME) in 2020. A
number of options were proposed to move forward. The IHO Secretariat drew a parallel on the
efficient procedure in place with ATCM12 by the IHO Hydrographic Commission on Antarctica.
Following significant efforts since ARHC-9 (2019), the meeting endorsed a major revision of the
Statutes of the ARHC, providing more flexibility for business between plenary sessions, and also
clarifying the process of becoming and remaining Associate Member of the ARHC, while reflecting
the desire of the full Members for ARHC to maintain its close-knit and collegial nature.

Some of the participants in the ARCH-11 VTC Meeting
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Arctic MSDI Working Group.
Antarctic Treaty Consultative Meeting.
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Baltic Sea Hydrographic Commission (BSHC)

The 26th Conference of the Baltic Sea Hydrographic Commission (BSHC26) was held in a virtual
format from 21 to 23 September, under the Chairmanship of Mr Magnus Wallhagen (Sweden). A
total of twenty five attendees from seven of the eight full members of the Commission (Denmark,
Estonia, Finland, Germany, Latvia, Poland, and Sweden) and associate member Lithuania were
represented at the Conference. The delegation of the Russian Federation did not participate and the
United Kingdom, the United States (NGA) and the Council Chair, Dr Geneviève Béchard, attended
as Observers. The IHO Secretariat was represented by Director Abri Kampfer.
In the opening speech the Chair stressed the importance for BSHC to address the IHO S-100
implementation decade. The benefits could be identified in areas such as route optimization, Under
Keel Clearance Management (UKCM) for optimized loading, improved safety and eventually support
for automated navigation and autonomous surface ships. BSHC has been successful in
coordinating and performing hydrographic surveying of the Baltic Sea. Accurate bathymetry data is
a precondition for many of the future S-100 services and the region therefore has a good foundation
for establishing the next generation of hydrographic products.
The conference adopted the agenda and reviewed the status of the Actions of the 25th BSHC
Conference. The review of the IHO Work Programme commenced with feedback on the 4 th Council
meeting (C-4). Sweden is the Council representative on BSHC mandate for three years since C4
(2020) until C6 (2022). Sweden (Mr Magnus Wallhagen) informed about C-4, held as a brief VTC
meeting following the 2nd Assembly, on 19 November 2020. The main outcomes and actions
relevant to the BSHC were communicated. In his capacity as HSSC Chair, the Chair furthermore
informed the Conference about some of the Council’s specific tasks for HSSC, and the work that is
on-going before C5. These include S-100 implementation priorities and prioritized product
specifications, the proposed implementation timeline, and a synoptic diagram on options for parallel
production of S-101 and S-57. Director Kampfer further reported on the IHO Work Programme and
the Organization’s activities during the previous year and about the outcomes of the 2nd Assembly.
All Members, with the exception of the Russian Federation, provided National Reports informing on
projects and developments of interest since the last Conference. Sweden, as BSHC’s
representative to the IHO-EU network (IENWG), presented the highlights of the work done in the
IENWG with focus on the discussion on the question of high value datasets and the Horizon 2020
Green Deal call for proposals within the “Digital Twin of the Ocean”. A network meeting is planned
from 8 to 9 December 2021, as a VTC or on-site in Brest, FR. All MS agreed on the importance of
having this collaboration group, to keep track on important EU developments and discuss related
issues in the future.
The Commission reviewed on-going regional initiatives in particular the activities of the Monitoring
Re-survey Working Group (MWG), The Baltic Sea Action Plan (BSAP) will be revised at the
upcoming HELCOM Ministerial Meeting. The revised BSHC-HELCOM Harmonized Re-Survey
Scheme now also includes HELCOM CAT III areas with a set timetable, and is planned to be a part
of the revised HELCOM BSAP 2021. The Baltic Sea Bathymetric Database Working Group
(BSBDWG) chair reported that the web portal currently has some technical issues with downloading
subsets of the data. The BSHC websites have been offline for a period during summer 2021, but the
number of visitors is slowly increasing, as well as the number of scientific references to the
database. The Chart Datum Working Group (CDWG) chair reported on the implementation of the
Baltic Sea Chart Datum (BSCD2000) in the different MS and the continuation of gravity
measurements and geoid computations within the FAMOS Finalisation project initiative. An article
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about BSCD2000 was published in the International Hydrographic Review13 and the work has been
presented at several conferences. Most BSHC member states are now in varying phases of
BSCD2000 implementation. The BSCD2000 has also been registered in the IHO Geospatial
Information Registry (as chart datum 44), and the WG chair showed an example of how information
about the new chart datum can be conveyed as a Notice to Mariners.
The Baltic Sea MSI Working Group (BSMSIWG) chair reported on the increasing number of Navtex
warnings, with over 800 messages in 2020. He stressed the importance of the validity and
expiration date of navigational warnings and that it is important to communicate with Sweden Traffic,
the NAVAREA coordinator for the Baltic Sea sub-area, who operate the transmissions to reduce the
overload on some transmitters. The joint North Sea and Baltic Sea Marine Spatial Data Information
Working Group (BSMSDIWG) chair informed about the main topics discussed during last meeting of
working group (9th online meeting 1-2 September 2021), namely MSP Data ESG, S-122 (Marine
Protected Areas), OGC API standards and possibilities to collaborate with the Singapore Innovation
Tech Lab.
Regarding the BSHC response on the IHO Strategic Plan 2021 the Chair presented a paper
submitted by Sweden as BSHC’s representative at the Council and BSHC Chair. Council C4 has
tasked all RHCs to analyse their work with regard to the revised IHO strategic plan. Even if BSHC’s
on-going work more or less supports all three IHO goals, with the current shift to S-100, as well as
increasing interest in maritime geodata from other stakeholders, a re-evaluation of BSHC’s own
strategic work is considered very relevant. The BSHC agreed to establish a correspondence group,
chaired by Sweden, to draft a strategic plan for BSHC. A draft proposal, including considerations of
the form of such a document, should be delivered to BSHC27.
Finland presented a paper highlighting the need for S-100 implementation coordination at national,
regional and global level. Finland has already established coordination between national data
providers and authorities regarding S-100 governance and data production. It was proposed that the
regional coordination level could very well take place within the BSHC. The Conference decided that
BSICCWG ToR should be updated, to include S-100 coordination. It was further agreed that the
newly established strategic correspondence group, with consultation of the BSICCWG Chair, also
could get the task to look further into how the Commission should organize regional S-100
coordination. Regarding some specific product specifications, BSICCWG, BSMSIWG and CDWG
were be tasked with coordinating S-101, S-102, S-124, S-104 and S-111.
Reports were received from the BSHC representatives to the WENDWG, CBSC, CSBWG and Prof
Martin Jakobsson, Stockholm University was invited to the Conference to present the Nippon
Foundation-GEBCO Seabed 2030 Project. He gave an overview of this project, aimed at inspiring
the maritime community to collaborate with the aim of completely mapping the world’s ocean by
2030 and compile the bathymetric data into a freely available ocean map.
At the end of the meeting it was agreed that Mr Magnus Wallhagen (Sweden) will continue as the
Chair of the BSHC and Mr Rainer Mustaniemi (Finland) as the Vice-Chair.

13

J. Schwabe, J. Ågren, G. Liebsch, P. Westfeld, T. Hammarklint, J. Mononen and O. B. Andersen (2020). The Baltic
Sea Chart Datum 2000 (BSCD2000) – Implementation of a common reference level in the Baltic Sea, International
Hydrographic Review, 23, pp 63-83. https://iho.int/uploads/user/pubs/ihreview_P1/IHR_May2020.pdf
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Participants of the 26th BSHC Conference



East Asia Hydrographic Commission (EAHC)

The East Asia Hydrographic Commission (EAHC) Steering Committee (SC) was hold its 8 th meeting
on 10th December 2021 by Video-teleconference (VTC) and attended 23 delegates from the EAHC
region (Brunei Darussalam, China, Indonesia, Japan, Malaysia, Philippines, Republic of Korea,
Singapore, Thailand and Vietnam) and 22 observers. The IHO Secretariat was represented by
Secretary-General Dr Mathias Jonas and Assistant Director Yong Baek.
Secretary-General Dr Mathias Jonas presented recent and ongoing activities with a regional aspect
and the impact for the global organization in 2021. In his presentation, there were two recent
activities in the installation of IHO-Singapore Innovation & Technology Lab which launched projects
of S-101 conversion from S-57 ENC and S-131 Marine Harbour Infrastructure product specification,
and the IHO e-Learning Center supported by Rep. of Korea that he encouraged to develop and
provide contributions of online learning materials to the IHO e-Learning Center.
The EAHC secretariat presented IHO Strategic Plan (SP) and a gap analysis that the SWPHC
conducted in October 2021 and highlighted to elaborate appropriate procedures to identify the
figures/values to measure the SP Index, or to provide such figure/value to the IRCC workshop in
April 2022. They approved the implementation of the EAHC gap analysis and report to the IRCC in
due course.
A Sub Group of the Steering Committee reported a new concept which refines mindset and full
creativity for nor relying heavily on periodical physical gathering and keeping three Goals – Safety
Navigation, Data Usage and International Participation in the EAHC Member States and proposed
to new EAHC Strategic Committee (SC) that will discuss agendas for regional strategic approach,
guide projects and gauge reported indicators, coordination with IHO, and management of the
EAHC. The new EAHC SC was approved and agreed to further discussion of the Project-driven
system at the next meeting.
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Some participants at EAHC SC-8



Eastern Atlantic Hydrographic Commission (EAtHC)

The 16th Conference of the Eastern Atlantic Hydrographic Commission (EAtHC-16) was held
from 29 September to 1 October 2021, in Lisbon, Portugal, hosted by the Hydrographic Office of
the Portuguese Navy (IHPT). The Conference was the first real IHO event held in hybrid format
since the beginning of the pandemic. It was chaired by RAdm Carlos Ventura Soares, Director
General of the IHPT. Simultaneous interpretation French - English was provided.
The Conference was attended by about 60 delegates: 30 (in-person) plus 28 (through video
teleconference -VTC). Seven IHO Member States of the Region out of 8 (Democratic Republic
of Congo, France, Ghana, Morocco, Nigeria, Portugal, Spain), 2 Associate Members out of 9
(Cabo Verde, Guinea-Bissau) and 4 Observers out of 9 (Gambia, São Tomé e Principe, United
Kingdom and United States of America) were represented. Representatives of the Sub
Commission for Africa of the Intergovernmental Oceanographic Commission (IOC) of the
UNESCO, International Association of Marine Aids to Navigation and Lighthouse Authorities
(IALA), RENCs (IC-ENC and PRIMAR) also attended the meeting together with 4 industry
stakeholders. Dr Geneviève Béchard (Council Chair, Canada) participated in some sessions as
Observer. Director Abri Kampfer and Assistant Director Yves Guillam represented the IHO
Secretariat.
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In-person participants of the hybrid 16th Conference of the EAtHC.

The Conference was opened by the Chair who highlighted the importance for this Commission to
commit for a larger and extended use of hydrographic data and knowledge in the Region. He
thanked the Hydrographic Offices and partners for all the efforts made in networking for keeping
reliable links between members throughout the years beyond formal Conferences. Director Kampfer
made reference to the spirit of our predecessors who, 100 years ago, putting aside their political
differences, set up the foundations of the IHO and paved the way until now. He encouraged the
EAtHC Members to participate actively in the work of IHO committees and working groups to follow
their example.
The representative of the Democratic
Republic of Congo (DRC) signed the Statutes
of the Commission as an IHO Member State
and thereby became the 8th Member of the
EAtHC.
Following the adoption by the 2nd Session of
the Assembly of the revised IHO Resolution
2/1997 – Establishment of Regional
Hydrographic Commissions, the EAtHC
proposed various amendments to its own
Statutes, which were adopted unanimously.
Very comprehensive and educative reports covering the activities of the HSSC, IRCC and their
working groups (WENDWG, MSDIWG) were delivered by some subject matter experts of the
EAtHC. The Commission agreed to set up a working group on MSDI. Some Members raised their
concerns on the workload, while the Secretariat suggested that there was an opportunity with such
a working group to implement and assess some Strategic Performance Indicators of the new IHO
Strategic Plan, for the Region. Significant concrete actions to be assigned in the work plan for the
EAtHC MSDI Working Group were presented for discussion, such as the support to be provided to
Seabed2030 and the crowd-sourced bathymetry initiative.
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Ms Jennifer Jencks, Director of the IHO Data
Centre for Digital Bathymetry of NOAA and Ms
Vicki Ferrini, Head of the Atlantic and Indian
Oceans
Regional
Data
Assembly
and
Coordination Center for Seabed2030 delivered a
status report on their activities covering the
Eastern Atlantic region.
A new EAtHC Disaster Response Framework, developed in application of the IHO Resolution
1/2005 as amended by the Assembly, was adopted. It provides a very efficient contingency plan
and various templates for possible assets, key infrastructure and port damage assessment
information and possible country/company response capabilities.
The EAtHC also addressed the bilateral and regional cooperation agreements in force (with
MOWCA14 and PMAWCA15 in particular) to assess whether they need to be denounced or
reinvigorated. Some actions to establish dialogue with MOWCA and PMAWCA will be undertaken
under the Chair’s leadership.
The Members and Associate Members presented their national reports which were very informative
to identify the efforts already made in the region thanks to the support already provided by primary
charting authorities in particular, but also efforts still to be made for meeting the basic requirements
under the IHO responsibility. A couple of Members reported on the low appreciation of the value of
hydrography by State actors. With regard to Capacity Building and Training, the Chair strongly
indicated that time had come to rethink the strategy in the Region. Based on technical visits and
providing it remains compliant with CBSC procedures, one option could be to offer on-site-training
courses, or support, with the existing equipment available in the country: a challenge for supporting
and supported nations for sure and much depended on bi-lateral activities.


Meso American - Caribbean Sea Hydrographic Commission

The 22nd Meeting of the Meso American & Caribbean Sea Hydrographic Commission (MACHC22),
initially planned to be held in New Orleans or Miami (USA), was held from 30 November to 3
December 2021 in a VTC format due to the COVID-19 pandemic. The conference was organized in
two different parts: a pre-conference of four meetings:
-MACHC International Charting Coordination (MICC) Working Group (WG);
-MACHC Marine Spatial Data Infrastructure (MMSDI) WG;
-Seabed2030 and Capacity Building Committee and
-the main conference,
as a 4 day meeting with 8 sessions of 1.5 hours each. A total of ninety-six participants attended the
meeting. The IHO Secretariat was represented by Director Luigi Sinapi and Assistant Director
Leonel Manteigas.
The meeting commenced with the welcome address by the MACHC Chair, Admiral Edgar Barbosa
(Brazil), who thanked all participants and mentioned the importance of some topics of the agenda
such as the IHO Strategic Plan and the S-100 implementation. IHO Director Luigi Sinapi provided
his welcome speech regretting the VTC format especially in this unique time with important
challenges and profound transformations for the international hydrographic community. He also
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enhanced the importance of the Regional Hydrographic Commissions and mentioned that MACHC
is a clear example to be followed around the world.
Director Sinapi provided an overview of the MACHC membership enhancing the fact that IHO
Secretariat stands ready to assist non-member States to become Members. He reported on the 5th
Meeting of the Council and the proposals from HSSC, IRCC and the Secretariat for delivery of the
Strategic Performance Indicators (SPIs), as well as the need for IHO to support basic Capacity
Building for the migration to the S-100 standard. He reported on the outcomes of the IRCC October
2021 Workshop on the Strategic Plan and the progress on the Empowering Women in Hydrography
project, as well as the IHO e-Learning Center at ROK and IHO Outreach.
The Meeting proceeded with an update on the outcomes from the IRCC13 and HSSC13 meetings,
mainly focused on the actions and recommendations to MACHC, and the SPI attributed by IRCC to
MACHC. In this regard, MACHC adopted the Gap Analysis proposed by SWPHC. With reference to
HSSC13 meeting, the importance of the S-100 Roadmap and the options of the parallel production
of S-57 and S-101 was communicated.
IMO/IHO World-Wide Navigational Warning Service NAVAREA IV/XII coordinator provided a
presentation, reminding on the IHO MSI Key Performance Indicator - SPI 3.1.1 with a target of 90%
of Coastal States capable to provide MSI by 2026. It was reported that in 2021 there was a
decrease in the MSI received from the National Coordinators. Finally, an update on the training
courses was presented, as well as the areas from where no MSI was received.
Mr Jim Rogers (US), Chair of the MACHC MSDI reported on the respective activities and
accomplishments, such as the update of the work plan and the respective website, as well as the
engagements, partnerships and future directions. Colombia presented a video on how Maritime,
Riverine and Coastal SDI contribute to the broadcasting, dissemination and appropriation of the
knowledge of half of the Colombian territory.
The UNGGIM Working Group on Marine Geospatial Information Chair, Mr John Nyberg (US),
presented the Operational Framework for the Integrated Geospatial Information Framework - Hydro
(IGIF-H). The meeting proceeded with two presentations from industry: “Ten Easy Steps to realize
the Benefits of a Marine SDI” from Oceanwise and “MSDI and MACHC: A Regional Analysis” from
IIC Technologies.
During the session dedicated to the Nautical Charts and Publications, the MACHC International
Charting Coordination (MICC) WG presented a report on the developed activities, and the schemes
of ENC's and INT charts. The Region held an S-100 Webinar in November 2021 and a
questionnaire was presented about the production plan of S-101 and S-102 products. A proposal to
extend the MACHC Region to include parts of the Amazon River was presented. The same
proposal had been already presented and approved at SWAtHC14. The work of the ENC Scheme
Working Group with three new grids proposed for the Scale Band 1 was presented. UKHO also
provided a presentation about the proposed GB ENC Coverage and gridded scheme. The meeting
then proceeded with two presentations from industry, the S-100 Capability within the CARIS Product
Suite from Teledyne CARIS and Challenges of S-101 Validation from SevenCs.
The Capacity Building (CB) Coordinator, Ms Lucy Fieldhouse (US), reported on the last CBSC
Meeting and the effects of the COVID-19 pandemic on the CB work program. Ms Katie Ries (US)
presented the NOAA’s support to the IHO Empowering Women in Hydrography project, mentioning
the expectation to start in 2022 and the provision of guidelines for the participation. The University of
Southern Mississippi then presented the education opportunities at USM.
Due to the large number of Members and Associated Members, the National Report presentations
were divided into three different groups. In the end, each group provided a report on the common
points of potential collaboration, messages for MACHC plenary and the unexpected achievements
despite the COVID Pandemic.
The session dedicated to Survey and Risk started with a presentation of the MACHC Seabed 2030
with an overview of the virtual meetings, the current status in the Region and with the data
contributors being enhanced. The Seabed2030 2021 Work Plan Activities Status and the 2022 draft
was also presented as well as the challenges faced with the Seabed 2030 funded CSB Field trials.
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A presentation was provided by NGA about the Global Maritime Traffic Density Service (GMTDS)
and the leveraging of Automatic Identification Systems to map global maritime vessel traffic.
The session dedicated to Disasters started with the Caribbean Disaster Emergency Management
Agency Response (CDEMA) Responses 2021 & IHO Collaboration Opportunities that explained the
vast area of coverage as well as the multi disaster response and the Regional Response
Mechanism (RRM). It was also reported on the support to the three events to which CDEMA
responded in 2021, such as: the volcanic activity monitoring support to St. Vincent and Grenadines;
the floods in Guyana; and, the earthquake response support to Haiti in August 2021. CDEMA also
provided a multi-sectorial coordination for the COVID 19 in the MACHC. In relation with the potential
collaboration, the possibility to become an Observer of the IHO and be engaged in different focal
areas was mentioned.
Closing the meeting, the Chair recognized the importance of Mrs Katie Ries’ collaboration in the
Region expressing his and the entire Commission’s appreciation, announced that Vice-Admiral
Renato Arruda (Brazil) will take over the MACHC Chairmanship, and thanked all participants and
MACHC Staff for the achieved results.

Participants of the MACHC22 Meeting



Mediterranean and Black Seas Hydrographic Commission (MBSHC)

The MBSHC22 Conference was chaired by Captain (Dir) José Daniel Gonzalez-Aller Lacalle,
Director of the Instituto Hidrográfico de la Marina (IHM). A total of 49 registered participants from 19
Member States of the MBSHC (Algeria, Bulgaria, Croatia, Cyprus, Egypt, France, Georgia, Greece,
Italy, Lebanon, Malta, Monaco, Morocco, Romania, Slovenia, Spain, Tunisia, Turkey and Ukraine)
and two Associate Member States (United Kingdom and United States of America) attended the
P-7
86 | P a g e

Conference. Dr Geneviève Béchard (Canada) as Chair of the Council, the International Association
of Marine Aids to Navigation and Lighthouse Authorities (IALA), IC-ENC and PRIMAR, as the two
Regional ENC Coordinating Centres (RENC) and one stakeholder from industry participated as
observers. The IHO Secretariat was represented by Director Luigi Sinapi and Assistant Director
Yves Guillam.
The Conference was opened by the Chair who highlighted important issues for the Commission. He
also took the opportunity to share the condolences of MBSHC Members to the family and relatives
of RDML Richard Brennan (US, NOAA) who passed away recently.
In his introduction, Director Luigi Sinapi gave an outline of the most important topics to be
addressed during the Conference, one of them being the implementation by the Commission of the
decisions and actions resulting from the 2nd Session of the Assembly (A-2) and from the 4th meeting
of the Council (C-4). The other one, more structural, was to ensure business continuity of the
MBSHC and its subordinate working groups. He also reported on the recent renewal of the
agreement between the IHO and the CIESM16. Together with the activities handled by the IHO-EU
Network Working Group (IENWG) and reported by Greece, these two bodies, CIESM and IENWG,
play an important networking role in the region.
In the absence of any candidate and designation for the position of Vice-Chair at the beginning of
the Conference17, Spain kindly offered to keep the chairmanship of the Commission until an inperson MBSHC-23 is hopefully held before May 2022. Deviation from the Statutes in force was
agreed by the Members and an election of a Vice-Chair will be arranged by correspondence
between September and December 2021. Croatia indicated that they were considering to nominate
a candidate for the Vice-Chair position. Continuing on corporate matters, the Chair suggested that
two ad hoc working groups be established, one to revise the MBSHC Statutes, as a matter of
priority to implement A-2 and C-4 decisions including the new IHO Resolution 2/1997 as amended,
the second to consider the possible evolution of the responsibilities for the Region F ICCWG
Coordinator with the development of S-100 services and its consequences on the corresponding
workload for the Region F ICCWG Coordinator. This should be addressed in the revision of the
Region F ICCWG Terms of Reference. At the end of the Conference, with Italy stepping down from
two positions, Lebanon kindly offered to assume the role of Crowdsourced Bathymetry/Seabed
2030 Ambassador, while the position as Region F ICCWG Coordinator remained vacant, the first
time since the establishment of this Commission.
The Lebanese Navy Hydrographic Service (LNHS) representing Lebanon, the 94th IHO Member
since December 2020 and new full Member of the MBSHC, gave an overview of its strategy, plans
and activities. Lebanon warmly thanked Italy (IIM) for their support in the development of the LNHS
under a technical arrangement for the next decade signed in July 2020 and for their cooperation in
the development of the Lebanese National Nautical Charting Plan in particular. Lebanon also
commended France and the United Kingdom for their rapid response deployment plan in the survey
of Beirut Port, after the tragic explosion that occurred on 4 August 2020: a direct and positive
application of the IHO Resolution 1/2005 – IHO response to disasters - that was just revised by the
Assembly in 2020.
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The Mediterranean Science Commission.
As planned in the Statutes in force.
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Including both ENCs and INT charts,
the Chair of the Region F ICCWG
gave a very comprehensive situation
report of the achievements and
progress made since MBSHC-21,
making the best use of INToGIS
various overlays. Following nonconvergent statements made by
Greece and Turkey, it was noted
that the situation has not improved in
the Aegean Sea.
Arguments were provided by one
party rejecting the adoption of the
minutes of the previous Conference
MBSHC-21
Noting that no constructive dialogue was possible, in particular through such a VTC Conference,
Director Luigi Sinapi announced that the IHO Secretariat was obliged to take the measures by which
the Aegean Sea in S-11 Part B will become a “blank” area, with no approved ENC and INT chart
scheme until a bilateral agreement is reached between interested parties. The MBSHC Chair was
also invited to report on these issues to the next IRCC meeting, in particular in application of IHO
Resolution 1/2018 - Elimination of overlapping ENC data in areas of demonstrable risk to the safety
of navigation.
The RENCs and the representative of IALA provided very educative presentations on their activities,
future developments and support to IHO activities. Members of the MBSHC were invited to
approach their national authorities in order to support the transformation process of IALA to become
an Intergovernmental Organization. This was followed by two presentations from US (NGA), one on
the current ongoing development towards a new World Port Index webservice, the second on the
Global Marine Density Service, both of them being interoperable with INToGIS to support charting
schemes planning and coordination (coverage, adequacy).
The report provided by the MBSHC Capacity Building (CB) Coordinator (Turkey) showed that
despite the COVID pandemic, activities are progressing in the region and that the scope of CB is
extending to many topics other than the traditional ones such as: airborne lidar bathymetry,
underwater photogrammetry and oil spill detection with remote sensing. Thanks to the support
provided by the RENCs, as well as the establishment by A-2 of the IHO e-Learning Center, it is
likely that transition to S-1xx will also become a key topic in the next coming years.


Nordic Hydrographic Commission (NHC)

The 64th Meeting of the Nordic Hydrographic Commission (NHC64), initially planned to be held in
Reykjavik, Iceland in 2020, was held in a VTC format due to the COVID-19 pandemic on 20 and 21
April 2021.
The meeting was chaired by the Vice-Chair, Mr Árni Þór Vésteinsson (IS). Eighteen delegates from
five Member States (Denmark, Finland, Iceland, Norway and Sweden) participated in the meeting.
The IHO Secretariat was represented by Secretary-General Dr Mathias Jonas.
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Some participants at the NHC64 Meeting

Mr Georg Kr. Lárusson, Director General of the Icelandic Coast Guard, opened NHC64 and
welcomed all participants to the meeting. He encouraged cooperation such as the NHC and
emphasized the importance of such cooperation and discussed the changes in meetings due to the
COVID-19 pandemic and the general familiarity of online meetings and the benefits of those to
foster cooperation. He then handed control of the meeting to Vice Chair Árni Þór Vésteinsson, Head
of the ICG Hydrographic and Maritime Safety Department.
The meeting proceeded with the approval of the agenda and the matters arising from the previous
NHC63 Meeting and the respective list of actions.
Secretary-General Jonas reported about the outcome of the 2nd Assembly (A-2) and the resulting
actions of the 4th Council (C-4) with an impact on Regional Hydrographic Commissions. He
specified the approval by the A-2 of the new IHO Strategic Plan and S-100 Roadmap and the
tasking to the Council to proceed with their implementation. The Secretary-General also invited
NHC to examine their respective instruments to ensure compliance with the recommendations of
the IHO Resolution 2/1997 as amended by A-2.
The Meeting proceeded with the presentation of the respective National Reports. Norway presented
a new way of collaboration with national port authorities aiming to set up a collaborative database
which may form a basis of the future provision of data sets complying with IHO´s S-131 standard.
The Chair of the GEBCO Guiding Committee, Evert Flier (Norway) gave a presentation on GEBCO
and the Seabed 2030 project. He highlighted the need to make existing data available. According to
his explanations, a big challenge exists to get access to intelligence data or even polygons of where
intelligence data is available. He concluded that in view of the demands of the UN Ocean Decade,
access to bathymetric data is essential.
The Chair of HSSC, Magnus Wallhagen reported on the outcome of the WENDWG 10th and 11th
meetings. The participants discussed possible implications for the region. Denmark reported on the
concept of nominations of indigenous chart ambassadors for Greenland and the planned
accelerated production of ENCs for those waters with reduced content on land based features but
full chart information for the sea areas.
Based on the example of the South West Pacific Hydrographic Commission, the NHC discussed
how the new strategic goals of the IHO can be reflected better in the agenda of future Commission
meetings. No final decision was made.
At the end of the meeting, Ms Birte Noer Borrevik (Norway) was nominated as Chair and Evert Flier
(Norway) as Vice Chair.


North Indian Ocean Hydrographic Commission (NIOHC)
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The 20th Conference of the North Indian Ocean Hydrographic Commission (NIOHC), originally
planned to be held in Colombo, Sri Lanka, was held in a virtual format on 13, 14 and 15 July 2021,
under the chairmanship of Rear Admiral Y. N. JAYARATHNA, Chief Hydrographer of the Sri Lanka
Navy.
NIOHC Member State representatives from Bangladesh, Egypt, India, Indonesia, Myanmar,
Pakistan, Saudi Arabia, Sri Lanka, Thailand and the United Kingdom attended the meeting together
with representatives of Associate Members from France, Mauritius, Oman, Seychelles and USA.
Jordan, Maldives and Yemen were represented as Observer States. Representatives of the
International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA),
International Centre for ENCs (IC-ENC) and three industry stakeholders also attended as invited
observers. Director Abri Kampfer represented the IHO Secretariat.
The NIOHC20 meeting was preceded by the INT Chart Coordination Working Group (NICCWG) that
held a meeting on 12 July after which a report was prepared for the NIOHC20 conference.
The NIOHC received reports from Member States, Associate Member States and Director Kampfer
briefed the Commission on the outcomes of the 2nd Session of the IHO Assembly, the 4th meeting of
the IHO Council and last meetings of the IHO Hydrographic Services and Standards Committee and
the Inter Regional Coordination Committee. The meeting also received reports on progress and
issues related to the work of the Marine Spatial Data Infrastructures Working Group, the Worldwide
ENC Database Working Group, and reports from the NAVAREA VIII and NAVAREA IX
coordinators.
The Capacity Building (CB) work plan for 2021 to 2023 was presented and the Commission was
informed of the Empowering Women in Hydrography project and invited to participate. In relation to
CB funds, almost all 2020 CB projects were moved to 2021 and 2022. The IHO e-Learning Center
Project Team established TOR and ROP, with good expectations to receive contents from some
Working Groups (WG) and Institutions. It is expected that the Guidelines will be finished by next
September, in order to start the operational tests with the IHO Member States in 2022. The NOIHC
Statutes Working Group reported on the review of the NIOHC statues and recommended revisions
and amendments that where accepted by the Commission.
The NIOHC CSB/Seabed 2030 Coordinator (India) provided feedback on the progress of CSB. The
Circular Letters (IHO CL 21/2020 and IRCC CL 1/2020) that requested MS to indicate their positions
on the provision of CSB data received 30 positive replies so far. The quality of data has grown
considerably in the last years and the Data Centre for Digital Bathymetry (DCDB) has received CSB
data from 185 contributing vessels. The DCDB has implemented a geographic filter considering MS
positions on the collection of CSB data in the areas of jurisdiction. The result is that data from only 13
CSB-supporting countries are currently discoverable and accessible via the DCDB viewer that allows
to discover the archived data.
The meeting received presentations from the industry representatives. These highlighted new
technologies and the role of industry in the introduction of S-100 and its related products. Industry
representatives were keen to emphasize their willingness to engage with the NIOHC and its
members to assist the development of hydrographic and cartographic capability within the region.
Indonesia, the current Vice-Chair of the NIOHC, will assume the Chair of the NIOHC within the next
four months in accordance with the Statutes of the Commission. There were no nominations for the
Vice-Chair position.
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Some participants of the NIOHC20 Conference.



North Sea Hydrographic Commission (NSHC)

The 34th Meeting of the North Sea Hydrographic Commission (NSHC34), initially planned to be held
in Reykjavik, Iceland in March 2020 was held on 27 and 28 April 2021 in a VTC format due to the
COVID-19 pandemic.
The meeting was chaired by Koen Vanstaen (Belgium). Forty delegates from ten Member States
(Belgium, Denmark, France, Germany, Iceland, Ireland, Netherland, Norway, Sweden, and United
Kingdom), two representatives of the SeaBed2030 project, seven Industry Observers (Terratech,
Teledyne CARIS, Sea ID, SevenCs, Kongsberg, iXblue and Xocean) and one Observer Member
State (USA) participated in the meeting. The IHO Secretariat was represented by Secretary-General
Dr Mathias Jonas.

Some participants at the NSHC34 Meeting
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The meeting commenced with welcome words by the NSHC Chair, Koen Vanstaen (Belgium) and
the IHO Secretary-General provided his opening remarks. The meeting proceeded with the approval
of the agenda and the matters arising from the previous NSHC33 Meeting and the respective list of
actions.
Secretary-General Dr Jonas reported on the general arrangements of the IHO and operations of the
IHO Secretariat. He continued with the outcome of the 2nd Assembly (A-2) and the resulting actions
of the 4th Council (C-4) with an impact on Regional Hydrographic Commissions. He specified the
approval by the A-2 of the new IHO Strategic Plan and S-100 Roadmap and the task to the Council
to proceed with their implementation. The Secretary-General also invited the NSHC to examine its
respective instruments to ensure compliance with the recommendations of the IHO Resolution
2/1997 as amended by A-2.
Members agreed on the next steps in order to address the outcomes of the IHO’s 2 nd Assembly and
the 4th IHO Council, both held in November 2020. The explanations of the Secretary-General on the
new IHO Strategic Plan were echoed by France´s report on proposals how the NSHC should reflect
the strategic directions as part of its activities. It was agreed to develop a common NSHC gap
analysis for each goal and related targets. With the objective to define ‘Where are we now?’, ‘What
is the gap?’, ‘What is the role of the NSHC to meet the goals and targets’ and ‘How do we
collectively meet the challenges and achieve the goals and targets?’
For the sake of efficiency the meeting omitted with the usual National Reports. Instead the
Commission addressed a wide range of topics, including liaison aspects with the European Union,
survey activities, crowdsourcing, autonomous shipping, and charting schemes in the region.
Germany being the nominated NSHC representative at the IHO EU Network Working Group,
reported on EU initiatives affecting the work of European Hydrographic Offices such as the
Implementation of the Open Data Directive, the future of EMODnet and the European Ocean
Observing System (EOOS).
The chair of the BS-NS MSDIWG, Jens-Peter Hartmann (Denmark), elaborated on how the BSHC
and NSHC could work with S-122 and if it was possible and desirable to establish, as an S-122 test
bed, a pilot project with the North Sea and Baltic Sea. The Commission agreed to investigate the
possibilities to establish collaboration between the EU MSP (Maritime Spatial Planning) Technical
Expert group on data and the BS-NSMSDIWG in order to share information and identify areas of
cooperation.
In the context of Crowdsourced Bathymetry and Seabed 2030, it was discussed how to increase the
availability of data across the North Sea and beyond, including the data from academic institutes
and industry. During the meeting, Dr Patrick Westfeld (Germany) was appointed as the new NSHC
CSB/Seabed 2030 Coordinator, taking over from Thomas Dehling.
The UKHO presented some of the challenges ahead to support fully autonomous shipping,
including data challenges for hydrographic offices. The NSHC endorsed a way forward to conduct a
harmonized risk assessment across the NSHC region to define survey and resurvey priorities using
CATZOC classifications.
The Commission’s 34th meeting was held as an online meeting for the first time. As a result of the
positive outcomes, members agreed to change from bi-yearly physical meetings to yearly meetings,
with the meeting every other year to be held online. Further, the long-standing habit of having
meetings hosted and chaired by different participating organizations was not regarded as the most
effective way at the present time. The Commission accepted the proposal for organizing as a
physical meeting, the upcoming NSHC35 on 5 to 6 April 2022 in Iceland, followed by a VTC session
(NSHC36) in 2023 – both hosted and chaired by Iceland, and again a physical meeting (NSHC37) in
2024 – hosted and chaired by Sweden.
At the end of the meeting Georg Kr. Lárusson, Director General of the Icelandic Coast Guard, took
over the role of Chair from Koen Vanstaen (Belgium).


ROPME Sea Area Hydrographic Commission (RSAHC)
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RSAHC9 Conference scheduled in 2021 was postponed to 2022 (date TBD) due to COVID 19
pandemic.


Southern Africa and Islands Hydrographic Commission (SAIHC)

The 17th Meeting of the Southern African & Islands Hydrographic Commission (SAIHC17), initially
planned to be held in Mauritius, was held in a VTC format due to the COVID-19 pandemic on 3 and
4 February 2021.
The meeting was chaired by RAdm Peter Sparkes (United Kingdom). Forty-six delegates from 7
Member States (France, Mauritius, Mozambique, Norway, Seychelles, South Africa and United
Kingdom), six Associate Member States (Angola, India, Kenya, Madagascar, Namibia and
Portugal), five Observer Organizations (International Maritime Organization (IMO), International
Association of Lighthouse Authorities (IALA), Port Management Association of Eastern and
Southern Africa (PMAESA), MapAction and Southern and East African and Islands Regional Group
for Safety of Navigation and Marine Environment Protection (SEAIGNEP), six Industry Observers
(Chartwise Training, Teledyne CARIS, AML Oceanographic, Fugro, Underwater Surveys and
IXblue) and one Observer Member State (USA), participated in the meeting. The IHO Secretariat
was represented by Director Abri Kampfer.

Some participants at the SAIHC17 Meeting

The meeting commenced with welcome words by the SAIHC Chair RAdm Peter Sparkes (UK),
followed by the address of the Vice-Chair, Mr Ayoob Saab (Mauritius). IHO Director Abri Kampfer
then also provided his opening remarks.
Director Kampfer provided an overview of the SAIHC membership enhancing the fact that in the
region there are many non-member States. He reported about the outcome of the 2nd Assembly (A2). He specified the approval by the A-2 of the new IHO Strategic Plan and S-100 Roadmap and the
task to the Council to proceed with their implementation. Furthermore, the Assembly approval of two
new IHO CB projects was reported, one proposed by Canada on Empowering Women in
Hydrography and one on the establishment of a new IHO E-learning Center hosted by the Republic
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of Korea. Director Kampfer also invited SAIHC to examine their respective instruments to ensure
compliance with the recommendations of the IHO Resolution 2/1997 as amended by A-2.
The Meeting proceeded with the update on the outcomes of the 4th Council, IRCC12, HSSC12,
WENDWG10 and MSDIWG meetings. The ICCWG Chair, Alfons Van Craeynest (South Africa)
gave an overview of the working group meeting held on 7 September 2020. Within the Region H
Chart Scheme, which have a total of 125 INT charts, 4 new INT charts were produced in 2020.
There is still ongoing discussions with regards to ENC overlaps within region H and a SAIHC ENC
gridded scheme could be an opportunity to relieve overlap issues.
The SAIHC Capacity Building Coordinator, Lucy Fieldhouse (UK), explained the effects of the
COVID-19 pandemic in the CB work program and provided an update on CB activities and available
opportunities. The SAIHC CB Plan for 2021 to 2023 was presented and inputs were requested to
the plan and any wider CB activities that the SAIHC Region can benefit from. South Africa
requested SAIHC to provide comments on South Africa’s MSI E-learning, package which has been
distributed to SAIHC MS and Associate members for internal review. It is envisaged that this elearning package be made available for inclusion in the IHO e-Learning platform when established.
The Chair of the GEBCO Guiding Committee, Evert Flier (Norway) gave a presentation on GEBCO
and the Seabed 2030 project. It was acknowledged that it was difficult for data to be available to
DCDB due to government policies. SAIHC countries were encouraged to engage with the regional
centers of Seabed 2030, Atlantic and Indian Ocean Region for SAIHC, contacting Dr Vicki Ferrini
from Lamont Earth Observatory.
The meeting received briefings from the Members, Associate Members and Observing
Organizations, focusing on achievements, challenges, lessons learned, capacity building needs and
opportunities for engagement.
Feedback was provided on the SAIHC disaster response plan with an overview plan to align with
IHO Resolution 1/2005 to enable SAIHC and its Member States adequate preparedness so as to
enable an immediate and appropriate response to any future disaster affecting coastal areas of the
region. All coastal States within SAIHC were encouraged to develop contingency plans in advance
in order to be prepared in case a disaster occurs.
NAVAREA VII Coordinator (South Africa) gave an overview presentation and noted the effects of
COVID-19 have resulted in a marked reduction of SafetyNET Messages and Coastal Navigational
Warning Messages promulgated from the 2019/20 compared to 2018 and 2017 due to global effects
on international shipping and maritime operations. South Africa has participated in Iridium training in
June 2020 and is still in the negotiations phase in terms of an agreement with Iridium.
James Harper (IC-ENC, General Manager) summarized the IC-ENC S-100 work plan for 2021-2023
focusing on S-101, S-102, S-122 as the priorities and then S-104 and S-111 with the aim to support
IC-ENC members by focusing on achieving high quality, timely products ensuring harmony between
products and to ensure that policies are based on end user needs.
UK summarized the UKHO priorities and roadmap for S-100 and gave some examples of S-100
work completed, including S-101 and S-102 trial data sets, which are available on the UKHO
Admiralty portal. The UKHO gridding analysis is underway, with the view that the advantage of a
grid structure will serve as the defining structure for interoperability between the component
products and supports the IHO S-98 developments. UK encouraged everybody to get involved with
the S-100 developments.
Industry members provided presentations on their contribution to technological developments,
regional survey projects and charting, and capacity building. Their contribution to the work of the
Commission and of the coastal states was well appreciated.
The Chair indicated that the UK would be available to continue with the Chairmanship of SAIHC and
invited Members to put forward nominations. None were received before or during the meeting and
therefore the Chair (UK) and Vice Chair (Mauritius) will continue in their respective roles.


South-East Pacific Regional Hydrographic Commission (SEPRHC)

P-7
94 | P a g e

SEPRHC15 is planned to be held in Chile in 2023.


South-West Atlantic Hydrographic Commission (SWAtHC)

The 15th Meeting of the South West Atlantic Hydrographic Commission (SWAtHC15) initially
planned to take place on 13-14 March 2021 in Montevideo, Uruguay, was held on 31 August and 1
September 2021 by VTC, due to the COVID-19 pandemic. 34 delegates attended the meeting,
chaired by Commodore Valentín Alejandro Sanz Rodriguez (Argentina). All IHO Member States of
the Commission (Argentina, Brazil and Uruguay) were represented, as well as the Associate
Member State, Paraguay and the Observer State, Bolivia. The meeting was also attended by the
IHO Council Chair, Geneviève Béchard. The IHO Secretariat was represented by Director Luigi
Sinapi and Assistant Director Leonel Manteigas.
The SWAtHC15 meeting was preceded by a Workshop on Hydrographic Awareness, held on 30
August. The Workshop was opened by Captain José Domínguez, Director of the Uruguay HO and
had several participants.
The SWAtHC15 meeting was opened by the Chair, Commodore Valentín Alejandro Sanz Rodriguez
(Argentina), who welcomed the participants, regretted the fact that was not possible to have an inperson meeting and highlighted the fact that this was the first VTC meeting of the Region. IHO
Director Luigi Sinapi mentioned the importance of the meeting, stressing that this was the first
meeting after the 2nd Session of the IHO assembly, the 4th meeting of the Council and IRCC13.
Several initiatives involving the Regional Hydrographic Commissions (RHC), such as the
participation in international initiatives for ocean mapping, the implementation of the IHO Strategic
Plan and the S-100 Implementation Roadmap were mentioned.

Participants of the SWAtHC15 meeting.

Director Sinapi reported on IHO and SWAtHC membership and on the outcomes of the 4 th Council
and 2nd Session of the IHO Assembly (A-2). The revised IHO Resolution 2/1997 – Establishment of
RHC, the new IHO Strategic Plan and the Roadmap for the implementation of the IHO Universal
Data Model (S-100) was highlighted. A-2 approved two new IHO CB projects, one proposed by
Canada on Empowering Women in Hydrography (EWH) and the other on the establishment of a
new IHO E-learning Center sponsored by Republic of Korea. The establishment of a joint IHOSingapore Innovation and Technology Laboratory in Singapore was also approved by the A-2.
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Director Sinapi invited SWAtHC to examine their respective instruments to ensure compliance with
the recommendations of the IHO Resolution 2/1997 as amended by A-2. He also provided an
overview on the IHO Capacity Building Programme, Maritime Safety Information Services, CrowdSourced Bathymetry, GEBCO and Seabed2030, IHO GIS and Database and, finally, IHO Outreach,
highlighting the IHO Centenary celebrations and the recent launch of the new IHO website of the
International Hydrographic Review (IHR).
The meeting proceeded with the update on the outcomes of the 4th Council and IRCC13 where, in
addition to the topics mentioned in the IHO Secretariat Report, it was highlighted that all the RHC
(including SWAtHC) were invited by the IHO Council to participate in the development of a definition
of hydrographic interest and the Guideline related to the S-100 Products implementation.
The Regional Capacity Building Coordinator, Captain Helber Carvalho (Brazil) reported on the most
recent CB activities, mentioning the establishment of a Project Team (PT) to revise the CB Strategy.
He also provided an overview on the status of the CB Work Programme, the report of the PT Elearning related to the future IHO E-learning Center and its Guideline. The presentation provided by
Spain on the courses for students coming from other Countries, the executed activities in 2020 and
the projects planned for 2021 and 2022 were also mentioned .
During the meeting an update on the activities of the Crowd Source Bathymetry WG, the SubCommittee on the World-Wide Navigational Warning Service (WWNWS-SC), including an analysis
on the evolution of the navigational warnings and the use of SafetyNETII and the related costs with
the Iridium SafetyCast was provided.
All Members, the Associate Member and the Observer State, briefed the participants on
achievements, challenges, lessons learned and opportunities achieved during the COVID
pandemic. The representative of Bolivia mentioned that Bolivia started the internal process to
become an IHO Member State and stated the expectation that the Technical Visit planned in 2021 –
and now moved to 2022 – will help to identify recommendations and necessary actions to increase
the hydrographic capacity.
Brazil presented a proposal from MACHC International Chart Coordinator to adjust the northern limit
of the SWAtHC by one degree, in order to allow the MACHC Region to extend its southern limit by
one degree south and include all the River Amazonas Basin. As the proposal was approved, the
need to amend the SWAtHC Statutes was identified. The revision of the Statutes should not only
incorporate the change of the northern limit of the Region, but also adopt the recommendations of
the IHO Resolution 2/1997 as amended by A-2, and then clarify some articles and terms used.
The Planning Committee briefed the Commission on INT and ENC Nautical Cartographic coverage,
recognized courses, the procedure to exchange Nautical Publications and the respective Work Plan.
The meeting was also updated on the S-100 Implementation Roadmap and the dual-fuel concept.


South West Pacific Hydrographic Commission

The 18th meeting of the South West Pacific Hydrographic Commission (SWPHC), initially planned to
be held in Tonga, was held in a VTC format from 17 to 19 February 2021. Representatives from
Australia, Fiji, France, New Zealand, Papua New Guinea, Samoa, Solomon Islands, Tonga, United
Kingdom, United States and Vanuatu attended the meeting. Cook Islands, Indonesia, Kiribati and
Palau were represented as Associate Members. Six observer organizations and eight industry
members were also present. Director Abri Kampfer and Assistant Director Leonel Manteigas
represented the IHO Secretariat.
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Participants in the 18th SWPHC Meeting

The meeting was opened by the SWPHC Chair Mr Adam Greenland (New Zeeland) and the
participants were formally greeted with a Te reo Māori karakia & mihi (formal greeting). Mrs Jan
Pierce, Deputy Chief Executive of LINZ, addressed the participants, mentioning the importance of
the regional meeting and encouraging participation in the agenda items. IHO Director Abri Kampfer
provided his opening remarks, mentioning the impact of the COVID-19 pandemic and that the
possibility to continue with work and not losing momentum is due to technology. He wished all a
very successful meeting and expressed his expectation about the scheduled discussions.
The meeting proceeded with the approval of the agenda and matters arising from the previous
SWPHC17 Meeting with the respective list of actions and comments on the SWPHC Statutes.
Director Kampfer provided an overview of the SWPHC membership, enhancing the fact that in the
region there are several non-member States. He reported on the main outcomes of the 2nd IHO
Assembly, the 4th IHO Council and on the Subsidiary Organs (IRCC and HSSC). He enhanced the
approbation of the IHO Work Program the Budget and the new IHO Strategic Plan. Director
Kampfer also mentioned the objectives for the theme of the World Hydrography Day and the IHO
peak-of-the-peak event to be held in Monaco on 21 June 2021.
The Meeting proceeded with an update on the outcomes from the IRCC12 and HSSC12 meetings,
mainly focused on the actions and recommendations relevant to the SWPHC. The Chair asked for
support on the new IHO projects, Empowering Women in Hydrography and the IHO E-learning
Center. Member States were also encouraged to participate in the new Hydrographic Surveys
Working Group (HSWG).
The WENDWG Chair presented the highlights of the WENDWG10 Meeting and the next version of
the WEND-100 principles. The MSDIWG Vice-Chair presented the most important topics of the
MSDIWG11 meeting, highlighting the recent creation of a dedicated regional SWPHC MSDIWG that
had the first meeting in February. Members were encouraged to be involved and contribute. The
SWPHC MSDIWG Chair provided an update on the WG activities, expressing the intention to seek
opportunities to reach out other regional organizations. LINZ also reported on the NZ Marine
Geospatial Information WG (NZMGIWG), established in 2019.
The main outcomes of the National Reports were summarized with the respective achievements
and challenges, being a common aspect the major impact of the COVID-19 pandemic in the
Members activities.
The Meeting received presentations on the activities of the IALA, and the SPC (Pacific Community)
and also a report from IMO. The IALA representative provided the presentation “Building AToN
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Capacity in the SWP for Climate Resilience and Sustainable Development” and mentioned that
technical webinars have been delivered during the pandemic and are available on the IALA website.
The IALA World-Wide Academy also offers courses on SIRA Risk Assessment; AtoN Procurement
and IWRAP Risk Assessment. The SPC provided a presentation about its Geoscience, Energy and
Maritime Division.
The Meeting continued with the reports from the SWPHC Working Groups. Starting with the Update
from the International Charting Coordination Working Group (ICCWG) and then a presentation on
the project “JANUS” aimed to implement S-100 in New Zealand. On the same agenda item France
updated the meeting on the status of S-100 implementation, reporting on the testing of some S-57
to S-101 converters and the delegation of the S-101 to S-57 conversion to PRIMAR.
The three NAVAREA Coordinators presented their reports from areas X, XI and XIV. The SWPHC
were encouraged to nominate national points of contact to NAVAREA XI and it was also proposed
to create a standardized template for MSI Reports.
The meeting proceeded with the first gap analysis for the implementation of SPIs of the IHO
Strategic plan 2021-2026 in accordance with the decision 39 of the 4th IHO Council. The Chair
requested a report from each State. France provided a summary of the Goal 1 Gap Analysis based
on responses from seven Coastal States, enhancing that the key word is ‘efficiency’, meaning the
endeavour to produce enhanced products and services for safety-of-navigation. This include new
modes, such as autonomous navigation and also addresses the concern for green shipping. US
provided the summary of Goal 2 Gap Analysis, outlining the themes identified in the current state,
gaps and actions. The summary of Goal 3 was provided by UK, outlining the themes identified in the
current state, gaps and actions, mentioning that each response received had a different approach to
filling the gaps and that most were specific to national challenges. The meeting agreed that the SPIs
will require some more work and that it should be important to have the feedback from other regions
to present the conclusions to IRCC13 in order to complete the tests of the SPI's and allow the IHO
Council to decide which ones will be kept for the following 5 years. It was further decided to
establish a working group to develop a SWPHC 3-6 year draft work plan and priorities to achieve
the Goals and Targets of the IHO Strategic Plan.
The SWPHC Capacity Building Coordinator presented the highlights from the CBSC18 Meeting,
reviewed the status of the Members in relation with the different CB Phases and relations with
Primary Chart Authorities. The 3-year CB Plan was discussed and concluded that, similar to 2020, it
is likely that some activities planned for 2021 will be deferred to 2022 due to the pandemic.
The Seabed 2030 project Director updated the Meeting on the status of the project and recent
activities, mentioning Crowdsourced Bathymetry (CSB) field trials in Palau and introducing the
Ocean Frontier Mapping Initiative. A presentation by the Seabed2030 South and West Pacific
Regional Center (SaWPaC) provided an overview of the GEBCO Gridded Bathymetry Data,
concluding that for SWPHC less than 10% of the region’s seafloor has a physical measurement.
The Director of IHO DCDB & Chair CSBWG presented an overview of the IHO DCDB encouraging
the Members to contribute with data and also provided an update on CSB activities and initiatives.
The meeting agreed that the SWPHC should share, through the IRCC13, with the 5 th IHO Council,
the relevance of IHO Strategic Plan SPIs for Goals 2 & 3 for RHCs and the need to explore
appropriate S-100 CB activities. An update on SWPHC Disaster Response Framework (DRF) was
provided and Member States were requested to identify points of contact and means of
communications. It was decided to continue the development of the DRF by correspondence and to
establish a working group for its revision.
Regarding the World Hydrography Day 2021 ‘One hundred years of international cooperation in
hydrography’ it was suggested that each Coastal State create a short video about international
cooperation and all videos will be then collated into a SWPHC clip to share on the WHD 2021.
NGA provided a presentation on "Leveraging Automatic Identification Systems to map global
maritime vessel traffic". NGA are producing a global monthly raster grid of vessel traffic to provide a
broad understanding of the vessel traffic with the aim to contribute to the vessel environment and
allow the building of a safer maritime transportation system.
P-7
98 | P a g e

NOAA presented the Global Extratropical Storm Surge and Tide Operational Forecast System
(Global ESTOFS). The model has a resolution of at least 1.5km and up to 80m, globally and
provides 7-day water level forecasts, four times a day. Of interest is the Pacific Enhancement
Project which will provide water level forecast guidance and surface currents for navigation having
as goal to support under keel clearance and route planning.
In the time dedicated to the Industry, the meeting received six presentations from: EOMAP; IIC
Technologies; P&O Cruises Australia; Teledyne CARIS; Fugro; Seven Cs; and SafeQuadrant.
Mr Adam Greenland was elected to continue as Chair of the SWPHC and Mr Stuart Caie (NZ) as
SWPHC CSB/ Seabed 2030 Coordinator. For the position of Vice Chair, Fiji nominated Tonga and it
was decided that if Tonga are unable to stand, Fiji will stand as Vice-Chair.
IHO Hydrographic Commission on Antarctica (HCA)
Initially planned in Paris, back-to-back with the XLIII Antarctic Treaty Consultative Meeting (ATCM
XLIII), the 17th Conference of the IHO Hydrographic Commission on Antarctica was held in virtual
format (VTC) on 14 June 2021 in one session for 3 hours. The HCA Chair and Secretary
participated in the plenary VTC meeting of the ATCM XLIII (Woking Group 2) on 18 June 2021.
The Conference was chaired by Dr Mathias Jonas, Secretary-General of the IHO, supported by
Assistant Director Yves Guillam, HCA Secretary and Ms Caroline Fontanili (IHO Secretariat), as
rapporteur. Forty-one delegates from 16 Member States out of 24 (Argentina, Australia, Brazil,
Chile, China, France, Germany, India, Italy, Republic of Korea, Norway, South Africa, Spain,
Uruguay, United Kingdom, USA) and one subject matter expert (GEBCO IBCSO Project
Representative), attended the meeting. Mr Patrick Dorr (NGA, USA) was re-elected as Vice-Chair.
The Conference considered the progress made on the decisions and actions from the previous
Conferences and HCA-16 in particular, some of them, still pending implementation or completion,
were slightly amended and wording improved. This was the case for the action encouraging HCA
Members to contribute to the IHO DCDB with survey data as a direct application of the Antarctic
Treaty, Article II 1. (c), which states that “scientific observations and results from Antarctica shall be
exchanged and made freely available”. The US recommended to consider this Article of the
Antarctic Treaty system as an incentive to amend the current HCA Statutes. Complementary
reasons for the revision of the Statutes were presented to the participants.
It was also noted that the IHO General Regulations (Article 8.e) might need to be reconsidered once
the amendments to the Statutes of the HCA are approved, as the wording for membership in
General Regulations is currently limited to Member States contributing to “...INT Chart Coverage of
Region M” while the objectives of the HCA have a much wider scope.
An update on the development of the GEBCO IBCSO 2.0 was provided by Ms Laura Hehemann
(AWI)18. Following a call made at HCA-16 reinforced by e-HCA Letter 01/2021 dated 23 February
2021, France, Japan and South Africa were thanked for the provision of their data to support the
project. The Conference took note that the GEBCO Polar Grid of IBSCO 2.0 in polar projection is
nearing completion, with a resolution of 500 m, and a coverage extended to 50°S (60°S for IBCSO
1.0).
Mr Lee Truscott (UKHO), Chair of the HCA Hydrographic Priorities Working Group (HPWG) and
Chart Coordinator for Region M, provided an outstanding review of the adequacy of the Maritime
Shipping Routes in the Peninsula and a compilation of the updates received from Members on INT
charts and ENC production. The format of the Conference did not allow an in-depth discussion on
the proposals. Although principles were agreed to modify some corridors to better match traffic

18

AWI: Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research.
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density AIS data, it was also suggested to consider the new Global Maritime Traffic Density Service
in development by the US (NGA) to assess the MSR. This world-wide GMTDS, covering Antarctica
as well, is planned to be included in INToGIS II layers in the near future in addition to the already
existing EMODnet traffic density layer.
The Conference occurred in conjunction with the XLIII Antarctic Treaty Consultative Meeting where
the IHO was invited, on Friday 18 June, to present its report to ATCM (Information Paper Nr 4). In
accordance with ATCM Resolutions 5 (2008), 5 (2014) and 6 (2019), the HCA Chair stated that the
IHO stands ready to support the implementation by the ATCM of these Resolutions, based on
geographic and thematic priorities to be provided by ATCM to the IHO. The report, supported by
Argentina, Chile and the US was noted by the ATCM.

Current ENC coverage of Antarctic waters



USA-and Canada Hydrographic Commission (USCHC)

The U.S.-Canada Hydrographic Commission (USCHC) held its 44th meeting on 19 March 2021 by
Video-teleconference (VTC). 35 delegates from the two members attended. The IHO Secretariat
was represented by Secretary-General Dr Mathias Jonas.
The meeting was chaired by Dr Geneviève Béchard, National Hydrographer of Canada. The
member nations presented their respective national reports. A summary review of actions pertaining
to the USCHC from USCHC43 (2020), IRCC and HSSC was undertaken in a joint approach.
Due to technical difficulties, the IHO Secretary-General, was unable to remain on the VTC. On his
behalf, Dr Geneviève Béchard delivered the IHO report, and gave a Council update. Highlights of
the report touched upon efforts with regard to S-23, hydrographic interest, the future of the paper
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chart and others. Dr Béchard, in her capacity as Council Chair, noted her ongoing discussions with
the IHO Secretariat, which included identifying the relationship between the work of the Council
compared to those activities already underway within the IRCC and HSSC.
The Commission received reports on a number of subjects related to IHO´s issues, namely the
Strategic Plan, the work of the WENDWG, future production of S-101 ENCs and the future profile of
the International Hydrographic Review.
John Nyberg (US) gave an update on the UNGGIM Marine Geospatial Working Group. He
highlighted the Working Group (WG) objectives, goals and policies, and encouraged compliance to
agreed standards and support for the committee of experts. The WG is composed of 24 members,
and tracks progress to support Sustainable Development Goals.

Some participants at USCHC 44

WEND Working Group
The 11th meeting of the Worldwide ENC Database Working Group (WENDWG), initially scheduled
in the USA, was arranged by video teleconference (VTC) from 17 to 18 February 2021 as an effect
of the persistence of the pandemic and in order to match the countdown for submission proposals to
the IRCC and Council. The meeting was chaired by Mr John Nyberg (United States of America).
Fifty-six delegates from 24 Member States (Argentina, Brazil, Canada, China, Croatia, Denmark,
Finland, France, Germany, India, Indonesia, Italy, Japan, Malaysia, Netherlands, Norway, Republic
of Korea, Portugal, Singapore, South Africa, Sweden, Turkey, United Kingdom and United States),
the Chairs of the S-100WG, MSDIWG19 and NIPWG20, the Chairs of the IC-ENC Steering
Committee and PRIMAR Advisory Committee and the directors/managers of the RENCs/RECC
attended the meeting. Director Luigi Sinapi and Assistant Director Yves Guillam (Secretary)
represented the IHO Secretariat.
The Chair welcomed the participants, reviewed the tasks given by the IRCC, the Assembly and the
Council and invited the WENDWG Members to agree on the objectives of the meeting:

19
20

-

Final development of a new IHO Resolution on WEND-100 Principles to be submitted to the
IRCC in June;

-

Development of Guidelines for the Implementation of WEND-100 Principles and their
application to the various S-1xx Products;

Marine Spatial Data Infrastructures Working Group.
Nautical Information Provision Working Group.

P-7
101 | P a g e

-

Contribution of the WENDWG to the incremental development of the Roadmap on the S-100
Implementation Decade;

-

Proposal for the evolution of INToGIS II to INToGIS III, as a platform to manage and monitor
the availability of S-100 services as they develop

-

Follow-up on the Status of the Production of HD ENCs by Region.

The WENDWG Secretary presented the proposed IHO Resolution on the WEND-100 Principles as
endorsed by the Assembly in November 2020, as well as the possible consequences on the
associated documentation framework (Resolution, S-11 Part A, Specific Annex on the
recommendation for S-101 ENCs Scheming for the transition from S-57 to S-101, Guidelines for the
Implementation of S-1xx Products). This led to an important discussion on the unique opportunity
offered to Member States, Regional Hydrographic Commissions, supported by the IHO and the
WENDWG in particular, on the most cost-effective option(s) to move from existing S-57 ENC
schemes to S-101 ENC schemes. A feasibility and impact study on new grid-based schemes, where
possible, or keeping the existing S-57 ENC schemes for the next decades, were recommended to
assess the best way forward for each commission and for end-users, including mariners. An ad hoc
drafting group will prepare some guidelines and recommendations on the establishment of S-101
ENCs Schemes before the production starts.

Can we ensure a smooth and cost-effective transition and do better in the S-1xx World that we did in the S-57
World?, that is a WEND question.

The status reports delivered by the SAIHC and ARHC representatives (respectively Region H and
N) on the possible evolution of ENC Schemes, including pros and cons, were duly noted. The
representative of the MBSHC (Region F) reported on the increasing ENC overlaps in some areas
and the difficulties to apply the IHO Resolution 1/201821. Some other participants indicated that
solutions for this particular issue should be implemented in ECDIS loading strategies, since they
cannot be solved at the IHO and RHCs levels.
On the assumption that some S-1xx products (i.e. S-102, S-104, S-111, S-128 and S-129) may be
ready for implementation and dissemination before S-101 ENCs are produced, the WENDWG
agreed to set up another ad hoc drafting group led by the Netherlands to develop some
Implementation Guidelines in application of the WEND-100 Principles, without waiting for the
adoption by the Member States22 of the new IHO Resolution.
Thanks to the support provided by KHOA (ROK), the WENDWG agreed on the way forward to
consider the subsequent development of INToGIS III, using S-128 standard as far as possible, in
order to allow HOs and other users to manage and visualize S-1xx products coverage in the future.
This new functionality offered through the IHO GIS toolbox could become a key component of the
Roadmap for the S-100 Implementation Decade. Suggestions were made by the RENCs to first

21
22

Elimination of overlapping ENC data in areas of demonstrable risk to the safety of navigation.
With Council 5 in October 2021, the new IHO Resolution will be adopted at the beginning of 2022.
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make an inventory of the existing digital catalogues, overlap and gap checkers, in order to optimize
the efforts.
It was also agreed to report to IRCC on the value of a survey among Member States, questioning on
their plans for producing HD ENCs… in particular once S-102 is under production.
At the end of the meeting, Mr John Nyberg (USA) and Ms Annika Kindeberg (Sweden) were
re-elected respectively as Chair and Vice-Chair of the WENDWG.

Participants of the WENDWG11 VTC meeting.

Black and Azov Seas Working Group
The 15th meeting of BASWG was held by video teleconference (VTC) on 11 May 2021 due to the
ongoing COVID-19 pandemic, under the chairmanship of Turkey. The VTC was attended by
representatives from five out of six Countries of the BAS Region (Bulgaria, Georgia, Romania,
Turkey and Ukraine). Italy participated as Region F Coordinator and Spain as NAVAREA-III
coordinator and Chair of MBSHC. IHO Director Luigi Sinapi represented the IHO Secretariat.
The agenda of the meeting was mainly focused on IHO Capacity Building activities, INT charts and
ENC scheme of the Black and Azov Seas, overlaps and gaps in ENC coverage, and the
coordination of MSI in the region.
The MBSHC Chair revisited the minutes of MBSHC21 concerning the BASWG, with emphasis on
INT chart production responsibilities. The WG commented on the crucial parts of the National
Reports from the five attending BASWG members (BU, GE, RO, TU and UKR).
The IHO Director highlighted the most important outcomes of A-2 and C-4, with particular focus on
the approval of the new IHO Strategic Plan and the three related strategic Goals, the S-100
Implementation Strategy, the establishment of an IHO-Singapore Technology Lab, and the
establishment of an e-Learning Center by KHOA. As recommended by C-4, the WG attendees were
encouraged to contribute to the maintenance and update of the repository of the version-controlled
S-100 Implementation roadmap including resulting activities, to monitor the progress of the
established e-Learing Center, and finally to submit proposals on the appropriateness and
applicability of the new Strategic Performance Indicators (SPI) through the MBSHC.
The consolidated 2021 Capacity Building Work Programme was presented by the IHO Director. The
MBSHC Capacity Building Coordinator explained in detail the activities planned and funded for the
year 2021, focusing on the two activities that took place early this year (Course on Understanding
ENCs, Introduction to S-57 and Compiling for Navigational Safety, provided by UKHO and Course
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on AtoN Remote Monitoring, Buoy Moorings, AtoN Light Characters and AtoN Maintenance,
provided by IALA). Finally, Member States were encouraged to participate in the Satellite-derived
Bathymetry Webinar which is set to take place in late June.
The Region F INT Chart Coordinator briefed the Working Group about the status of INT Charts in
the Region, acknowledging the increased use of INToGIS by producers. She also asked Member
States to provide their ENC production plans for UB-4, 5 and 6, and to populate the CATZOC values
(1 to 5) in their ENC cells.
The NAVAREA-III Coordinator provided information regarding the NAVTEX Coverage and the
operational issues occurring in the Region. It was pointed out that the number of NAVAREA-III
warnings for the last three years continued to increase (25-30% are from the Black and Azov Seas
Region). Following the presentation of the NAVAREA-III Coordinator, the delegation from Ukraine
made a statement on the MSI issues in the vicinity of the Crimean Peninsula.
At the end of the meeting, it was unanimously agreed that Turkey will continue as the BASWG Chair
for the next two years.

Participants of 15th Black and Azov Sea Working Group VTC

Increase participation by non-Member States
One of the important strategic goals of the IHO is to increase the participation of non-Member
States in IHO activities. Unfortunately, the COVID-19 pandemic continued to impact negatively on
the 2021 Capacity Building Work Programme (CBWP) execution, resulting in the postponement of
almost 88% of the activities and projects to the 2022 CBWP.
From the 37 activities funded of the 2021 CBWP only eight were executed, representing 22%, a
better value than in 2020 but, still far from before the COVID-19 Pandemic.
Accession of New Member States and Suspension of Members
The accession of Lebanon, Kenya, Iraq and Angola to the IHO Convention as new IHO Member
States in 2021 brought the IHO Membership to 97 Member States. Unfortunately, Serbia, Syria and
Vanuatu remain suspended from Member States rights.

Capacity Building Management
The IHO Capacity Building programme is a strategic objective of the organization that considers the
hydrographic maturity of coastal States and provides targeted training, technical assistance and
awareness-raising seminars aimed at improving the status of hydrographic surveying and nautical
charting and the delivery of maritime safety information in regions, particularly for developing
countries.
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The IHO Capacity Building programme is funded from the IHO budget and is supplemented by
additional financial support from Member States (currently the Nippon Foundation of Japan and the
Republic of Korea) with in-kind support from Member States and from industry. Particular attention
continued to been focused on e-Learning in order to optimize the limited funds available and
increase participation by Member States to the educational and training programmes, on the gender
equality and on the development of a new CB Strategy. In that regard, the CBSC e-Learning Project
Team proceeded with the project to establish an IHO e-Learning Center at the KHOA in a generous
offer from Republic of Korea, the CBSC Empowering Woman in Hydrography project, generously
supported by Canada, started to plan activities to be executed in 2022 and the CBSC SProject
Team strategy developed the first draft of the revised CB Strategy
Due to the COVID-19 pandemic, the level of activity of the IHO Capacity Building (CB) Programme
drastically decreased in 2020 with respect to the level of 2019 and in 2021 the level was similarly
affected. Expenditure in the IHO 2021 CB Work Programme was 394 594.90 Euros, 21% smaller
than the expenditure of the previous year already affected by the pandemic. Most of the activities
funded by the IHO Capacity Building fund and by the Nippon Foundation of Japan have been
postponed to 2021.
One Director, one Assistant Director, one CB Assistant and some other members of the staff were
directly engaged in supporting the CB programme.
Capacity Building Sub-Committee (CBSC)
The IHO Capacity Building (CB) Sub-Committee (CBSC19) held its 19th meeting via remote Video
Tele-Conference (VTC), on 9 and 10 June 2021. The meeting was chaired by Mr Evert Flier
(Norway) and attended by 35 participants representing 14 of the 15 Regional Hydrographic
Commissions (RHCs) and 15 Member States. The IHO Secretariat was represented by Director
Luigi Sinapi, Assistant Director Leonel Manteigas (CBSC Secretary), Ms Sandrine Brunel (CB
Assistant) and Mr Insung Park (Project Officer).

Some participants of the 19th meeting of CBSC

The Chair opened the meeting welcoming the participants and regretting not having a face-to-face
meeting still. Captain Marco Grassi from Italy, a new Member of the CBSC, was introduced. IHO
Director Luigi Sinapi welcomed the participants and mentioned that in spite of the pandemic
situation, the activity of the Capacity Building Sub Committee had been intense, noting the
Intersessional Meeting, the preparation of the 2022CBWP (CB Work Program), the work of the
Project Teams and the approval of the Empowering Women in Hydrography project. He also
congratulated the Regional Coordinators for the management of the CB programmes. IHO Director
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Sinapi reported on the new 94th IHO Member State, Lebanon, as well as the theme of World
Hydrography Day (WHD) 2020 “One hundred years of international cooperation in hydrography”
with the goal of highlighting the past, present, and future of hydrography by showing the important
work of our former hydrographers and the progress in state-of-the-art technology. The activities of
the IHO Centenary celebrations were summarized, and the new website of the International
Hydrographic Review was announced.
The reports received from the Regional Hydrographic Commissions (RHCs), the CB Coordinators
expressed the impact of the COVID pandemic on the CB Activities with the need to postpone some
activities, develop others and revert to remote technologies. The IHO e-learning Center as well as
the online training courses provided by the UKHO were considered important developments and
much appreciated. The Interregional collaboration with the possibility of having participants from
other Regions attending the remote activities, sharing the resources and allowing a wider number of
participants, is the key to managing the limited resources efficiently. In order to promote the relevant
remote activities of the regions (seminars, workshops and courses), it was decided to create a CB
Calendar where those events could be advertised.
Spain made a presentation on their hydrographic courses that could accept international students,
granting scholarships to some. They also mentioned the possibility to collaborate in seminars,
courses and workshops, in Spanish, with highly qualified educators
The CB Project Team Strategy reported on the Draft Capacity Building Strategy, currently available
on the CBSC19 webpage. A gap analysis was conducted to monitor where the CBSC Strategy was
at and where it was going, by considering the IHO Strategic Plan. The draft aligned CB Strategy
comprises update phases of development (to potentially include a phase 0 on hydrographic
governance) and a 5th step to the process of the CB Strategy (Awareness; Assessment; Analysis &
Action) to address Measures of Effectiveness (MoE). It was also considered necessary to develop an
allocation of the CB resources strategy that should have a balance in accordance with the level of
resources available. The need to receive contributions from the participants was expressed and the
work will continue by correspondence.
The CB E-learning Project Team reported on the development of the Terms of Reference, Rules of
Procedure and the Implementation Plan. Some MS and organizations already shared contents and
experiences such as: MSDIWG, IC-ENC, SANHO, KHOA, SHOM and UNESCO. Some of the
Planned Activities for 2021 were mentioned, such as the draft of the Center Guidelines and the
creation of the Center website. In 2022, it is planned to finalize the framework and test the website
with the MS. The system’s architecture was described, indicating the different kinds of IHO elearning Courses expected to have, as well as the respective requirements and characteristics.
The established Performance Indicators and Statistics graphics, the availability of the CB funds, the
submitted requests and delivered projects, the Technical Visits, the CB activities and the number of
students all indicated that 2020 was not a typical year and very much affected by the Covid
pandemic. It was decided to have a session at the next Intersessional Meeting to discuss the
revision of the SPIs and statistics that should be reported, having in consideration the future CB
Strategy and the developments of the CBSC PT Strategy.
During the presentation of the CB finance report, it was concluded that in 2021 it is expected that
the expenditures should be lower and that the available funds and most of the projects will probably
be moved to 2022. In 2022 the funds for the non-earmarked projects are expected to be lower than
in the past years, but with the moved projects from 2021 there will be a significant number of
projects to execute. The situation could be more difficult in 2023 with the expected reduction of the
non-earmarked funds, so it was recognized that it will be very important to share resources and
projects and invest in the remote activities.
The meeting discussed the 2022 CBMP (CB Management Plan). Having in consideration the
projects with the same score and the funding available, the projects to be funded were selected and
the 2022CBWP was approved by the Meeting.
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Manage Capacity Building Fund
The Secretariat, with the support of the Republic of Korea, continued to develop a more robust
Capacity Building Management System (CBMS) using databases and online services, with the aim
to have the CBMS operational in 2022.

Meetings with other organizations, funding agencies, private sector and academia
The planned Joint CB Coordination Meeting to be held in 2021 in Monaco, was postponed to 2022
due to the COVID-19 pandemic.
 Other meetings
The 11th meeting of the IHO/ROK Programme Management Board (PMB11)
Due to the COVID-19 pandemic, the PMB11 meeting was conducted by VTC. The Republic of
Korea confirmed its support to three students of the Hydrographic Science Graduate Degree
Program at the University of Southern Mississippi. The PMB also agreed to investigate the
possibility of organizing an IHO-KHOA Alumni Seminar in 2021, to postpone the KHOA Category
"B" Hydrography Programme to 2022 and to hold the KHOA Training For Trainers (TFT) in Basic
Hydrography in November of 2021.
IHO-NF GEOMAC Project
Originally started as the Japan Capacity Building Project (2009-2013), the Cartography,
Hydrography and Related Training (CHART) Project (2014-2019) is now becoming the Geospatial
Marine Analysis and Cartography (GEOMAC) project. It aims at providing an education programme
for young nautical cartographers with cutting-edge knowledge and it is funded from 2020 to 2022,
thanks to the generous support from the Nippon Foundation of Japan. The GEOMAC12 course,
initially planned to 2020 and already postponed twice, and planned to start in February 2022. The
GEOMAC13 and 14 courses are also planned for the end of 2022. This capacity building project has
connected the nautical cartography community, currently 94 fellows from 48 countries. The skill and
knowledge of this community contributes to solving regional and global challenges beyond the
SOLAS obligation.

Follow-up of CB activities and initiatives
The IHO Secretariat, on behalf of the CBSC, continuously monitored CB activities and initiatives.
One Director and one Assistant Director were engaged in this work. Additionally, the SecretaryGeneral, both Directors and the Assistant Directors continuously monitored CB activities undertaken
in the RHC areas for which they provide an overview and advisory function.
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Capacity Building Assessment
Technical and Advisory Visits
Execution of the technical and advisory visits planned in 2021 are summarized in the following
table:
Nº

Activity

RHC/Org.

Implementation

1

Technical Visit and Regional training
center visit to Côte d’Ivoire

EAtHC

Led by SHOM 30/05/2021-06/06/2021

2

Technical Visit to Congo

EAtHC

Led by SHOM 14/11/2021-24/11/2021

Capacity Building Provision
Raise awareness on the importance of hydrography
The IHO Secretariat continued to work on a schedule of visits to improve global awareness of
hydrography, engage external stakeholders such as the United Nations, UN-GGIM, IMO, IALA, the
European Commission, funding agencies, academia and industry in general. Unfortunately, due to
the COVID-19 pandemic, the majority of the planned courses, workshops and seminars were
cancelled and moved to 2022. This included visits to high level authorities in several countries.
Revise M-2 – The Need for National Hydrographic Services
The IHO Publication M-2 was updated in 2018 as Edition 3.0.7, and is in the process of being
updated with the accession of Guyana, Solomon Islands, Ghana, Samoa, Lebanon, Kenya, Iraq and
Angola.

Technical workshops, seminars, short courses
Execution of the seminars, workshops and short courses planned for 2021 are summarized in the
following table:
No

Events

1

Webinar on Using AI as Sonar
Noise Classifier

2

Online Workshop on Airborne Lidar
Bathymetry

3

Online Workshop on Transition to
S-1xx Products

RHC

Implementation

MBSHC

Led by Turkish Navy-Office of
Navigation, Hydrography and
Oceanography 01/11/2021

MBSHC

Led by Turkish Navy-Office of
Navigation, Hydrography and
Oceanography 17/11/2021

MBSHC

Led by Turkish Navy-Office of
Navigation, Hydrography and
Oceanography 22/11/2021
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Coordination of Global Surveying and Charting
Publication C-55: Status of Hydrographic Surveying and Nautical Charting Worldwide
During the report period the Secretariat received more updates and confirmations to the entries in
C-55.
The following table lists the countries for which updates to existing C-55 entries were received in
2021:
IHO Member States
Brazil

Non IHO Member States
Antigua and Barbuda

Canada
Cameroon

Barbados

Colombia

Bahamas

Cyprus

Belize

Denmark
Estonia

Congo

Egypt

Djibouti
Dominica

France

Benin

Ivory Coast

United Kingdom of Great Britain and Northern Gabon
Ireland
Guyana
Grenada
Croatia

Guinea

Jamaica

Equatorial Guinea

Republic of Korea

Comoros

Lebanon

Saint Kitts and Nevis

Morocco

Saint Lucia

Monaco

Lithuania

New Zealand

Madagascar

Pakistan

Mauritania

Poland

Senegal

Sweden

Togo

Suriname

Saint Vincent and the Grenadines

Thailand
Trinidad and Tobago
Venezuela (Bolivarian Republic of)
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RHC to coordinate ENC schemes, consistency and quality
In 2021, priority was given to consolidate the WEND 100 Principles. The application of these
principles envisions a new generation of global service delivery networks, analogous to the current
RENC arrangements, which will enable convenient global availability of authoritative services.
These networks will need to consider the need to manage the availability of S-101 and S-57 ENCs
simultaneously, in combination with other interoperable S-100 compliant data services belonging to
the hydrographic or alternative domains. The IHO Resolution 1/2021 - Principles of the WEND for
S-1XX Products (WEND-100 Principles) was officially adopted with IHO CL 37/2021.

Maritime Safety Information
Conduct Meetings of the World-Wide Navigational Warning Service Sub-Committtee
(WWNWS SC)
Due to the ongoing global travel restrictions, the sub-committee held its 13th meeting from 30 August
to 3 September as a remote WebEx Video Tele Conference (VTC). The five sessions were chaired
by the World-Wide Navigational Warning Service Sub-Committee (WWNWS-SC) Chair, Mr
Christopher Janus (USA). The sessions were attended by 88 participants from 25 IHO Member
States, the Secretariat of the International Maritime Organization (IMO), the Secretariat of the World
Meteorological Organization (WMO), the Secretariat of the International Mobile Satellite
Organization (IMSO), the Chairs of IMO EGC and NAVTEX Coordinating Panels, Inmarsat, Iridium,
Security of Navigation, Stabilisation, Advice and Training (inc AWNIS) (SONSAT) and GSA
EUROPA The delegates included representatives of 17 NAVAREA Coordinators, one Sub-Area
Coordinator and eight National Coordinators. The IHO Secretariat was represented by IHO Director
Luigi Sinapi (the first and the last day), Assistant Director David Wyatt and Assistant Director,
designate, Samuel Harper.
The Sub-Committee received Maritime Safety Information (MSI) self-assessment reports from 19
NAVAREAs, the Baltic Sea Sub-Area and a national report from China. The outcomes from the 19th
meeting of the Document Review Working Group (26-28 April 2021) were discussed; in particular
the draft amendments to the IMO NAVTEX Manual.
Briefings on the activities of the IMO NAVTEX and the IMO Enhanced Group Call (EGC)
Coordinating panels were provided by their respective chairs as well as developments in the
provision of mobile satellite GMDSS services from Inmarsat and Iridium. The meeting also received
a progress report on the development of the S-124 Product Specification on Navigational Warnings
from the Chair of the S-124 Project Team. He noted that significant progress had been achieved
using remote meeting facilities in the period after the IMO NCSR 8 and IHO S-100WG meetings.
The meeting also received the final report on the activities of the EGC-API Correspondence Group
(CG), which had met remotely on a number of occasions since the WWNWS12. The Chair of the
IMO Correspondence Group (CG) on Dissemination of MSI and SAR-related information provided a
background brief and anticipated work plan to meet the reporting deadline set by the 103rd IMO
Maritime Safety Committee (MSC 103). He also encouraged all NAVAREA and METAREA
Coordinators to engage with the CG to ensure their concerns and proposals were documented and
included in the considerations when generating the report to the MSC 105.
The sessions considered progress reports on the delivery of MSI training courses, and discussed
the processes for reporting the status of MSI provision at Regional Hydrographic Commission
meetings and methods for identifying the regions and coastal States most in need of training and
assistance from the Capacity Building Sub-Committee. Two comprehensive briefs were provided
on e-learning MSI training courses developed by NAVAREA VII and NAVAREAs IV and XII.
At the end of the meeting the Chair noted the WWNWS13 was the final time, after 10 meetings, at
which Mr David Wyatt would be undertaking the duties of secretary, he thanked him for his
contribution and efforts over the past 9½ years at both the WWNWS-SC and DRWG meetings as
well as during numerous IMO meetings.
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Some of the 88 particiants at the WWNWS13 remote virtual meeting

Ocean Mapping Programme
Due to the ongoing global health pandemic and the associated travel restrictions, instead of holding
the IHO-IOC GEBCO (General Bathymetric Chart of the Oceans) meetings at the headquarters of
the Intergovernmental Oceanographic Commission of UNESCO (IOC) in Paris, the following series
of meetings related to the GEBCO project were held online from 11 to 20 January 2021:


12 and 13 January: Sessions of the 8th Sub-Committee on Regional Undersea Mapping
(SCRUM) and the 2nd Sub-Committee on Communications, Outreach and Public
Engagement (SCOPE) meetings;



11 and 14 January: Sessions of the 37th Technical Sub-Committee on Ocean Mapping
(TSCOM) meeting;



15 January: Joint session of the Sub-Committees; and



18 to 20 January: 37th Meeting of the GEBCO Guiding Committee (GGC).

The IHO Secretariat was represented at the TSCOM, SCRUM, SCOPE and Joint meetings by
Assistant Director David Wyatt and joined by Director Luigi Sinapi for the meeting of the GGC.


TSCOM, SCRUM and SCOPE

The individual online sessions of TSCOM, SCRUM and SCOPE were chaired, respectively, by Dr
Thierry Schmitt (France), Chair of TSCOM, Dr Vicki Ferrini (USA), Chair of SCRUM, and Professor
Hyo Hyun Sung (ROK), Chair of SCOPE. The Joint session was chaired by Dr Thierry Schmitt
(France).
TSCOM continued to investigate ways to provide technical and methodological advice in order to
maintain and improve GEBCO products and supporting data. In particular a comprehensive report
was received from the Chair of the Metadata Working Group, which included work on the
development of the Seabed 2030 metadata schema and the engagement with the Seabed 2030
Regional Centers to review the different metadata services being employed. It was agreed that the
main task should be to harmonize the different metadata schemas and provide input to B-11 P-7
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GEBCO Cookbook. The Chair of the GEBCO Cookbook Working Group reported on the ongoing
investigation on how best to transform the current format into a suitable e-Publication format, for
which contract professional assistance may be required. The Sub-Committee agreed to disband the
Cookbook Working Group and establish a Cookbook Editorial Board under the leadership of the Dr
Karen Marks, the current Chair of the Cookbook Working Group.
The Sub-Committee also received a progress report on the GEBCO website development work and
confirmation that all International Bathymetric Chart (IBC) pages and the GEBCO community
contact list had been transferred successfully from the IHO Data Centre for Digital Bathymetry
(DCDB) website. A brief was given on the further development of the GEBCO grid reviewing
application as a result of the feedback received. Updates on the production of the annual GEBCO
grid and the ongoing developments of the IHO DCDB were followed by a demonstration of a
prototype Track Planning application and an explanation on the integration of the Shuttle Radar
Topography Mission (SRTM) data into the GEBCO grid.
SCRUM continued to liaise, engage and cooperate with all existing regional mapping efforts
relevant to GEBCO products, to foster coordination between relevant regional bathymetric mapping
projects and the IHO Data Centre for Digital Bathymetry (IHO DCDB) to capture, for long-term
archive, the bathymetric data used by these projects and to encourage the establishment of new
IHO/IOC regional bathymetric mapping projects to fill current gaps in global bathymetry. In particular
reports on progress from the groups involved with the IBC for the Arctic Ocean (IBCAO), the IBC of
the Southern Ocean (IBCSO) and the IBC of the Caribbean Sea and the Gulf of Mexico (IBCCA)
were received, all of which included increases in percentage coverage due to the receipt of
additional data.
The engagement with the IHO Crowdsourced Bathymetry Working Group (CSBWG) and the various
Regional Hydrographic Commissions were noted and a number of regional projects and initiatives
were highlighted, including AusSeabed and work with the Schmidt Ocean Institute vessel RV Falkor
around the Australian coast, various projects in Canada and an initiative to restart the South East
Pacific Bathymetric Chart through collaboration between the South East Pacific Regional
Hydrographic Commission (SEPRHC) member states. Activities in China, Ireland, USA and Europe
under the European Marine Observation and Data Network (EMODnet) were presented.
SCOPE continued to support the external relations and communications efforts of GEBCO by
developing and advising on communication strategies, developing and reviewing material, and
identifying opportunities for engagement with GEBCO’s diverse community of stakeholders, to foster
coordination and consistency across the external relations and communication activities of IHO-IOC
GEBCO sub-committees and projects and to identify the current issues related to the potential
usage of GEBCO products and generate publicity. In particular progress on the finalisation of the
communication strategy was noted.
The Sub-Committee discussed various elements related to communication and outreach including
the development of a generic presentation template and GEBCO slide deck, the current GEBCO
Map Production Principles, which it was agreed were in need of review and revision, the need to
manage on a full time basis the GEBCO social network presence, the SCOPE website and how to
transfer the contents into the main GEBCO website. A proposal to update the IHO publication B-10 History of GEBCO - in time for the 120th anniversary of GEBCO in 2023 was presented. Initial
statistics and analysis of the GEBCO Map the Gaps symposium were provided and the advantages
and disadvantages of the online format were discussed.
During the Joint Sub-Committees session, the Work Plans and budget resource bids were
discussed; in particular the various tasks and actions identified during the individual sessions were
discussed and prioritized.


GEBCO Symposium

For the thirteenth consecutive year, the GEBCO Project organized a symposium on the theme of
‘Map the Gaps’. The symposium was held as a series of webinar sessions and opened by Dr
Vladimir Ryabinin, Executive Secretary of the IOC, and Capitaine de vaisseau Pierre-Yves Dupuy,
Deputy Director Service hydrographique et océanographique de la Marine (Shom) and Director
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Public Services and International Relations. The symposium, which included contributions from a
broad spectrum of institutions involved in all aspects of ocean mapping, featured 34 presentations
on a diverse range of topics and one panel session on Diversity, Equity and Inclusion in Ocean
Mapping. The symposium was closed by Director Luigi Sinapi. The associated presentations and
session recordings are available from the GEBCO web site at:
(https://www.mapthegaps.org/symposium/).


GEBCO Guiding Committee

All of the IHO appointed representatives on the GEBCO Guiding Committee were present.
Representatives of Australia, Canada, Chile, Germany, Ireland, Israel, Japan, Republic of Korea,
New Zealand, Peru, Philippines, Russian Federation, South Africa, Spain, Sri Lanka, United
Kingdom, USA, IOC, IHO and representatives from various government departments and academic
institutions attended the meeting as observers with a number of industry stakeholders attending as
expert contributors.
The Chair, Mr Shin Tani (IHO - Japan), introduced the agenda and programme. The GGC received
brief reports from its Sub-Committees and endorsed the work which they had undertaken. The GGC
also received reports from key personnel performing functions on behalf of GEBCO as well as
reports from its parent bodies, IHO and IOC, on activities since the previous meeting.

Some of the participants at the 37th GEBCO Guiding Committee (GGC37) meeting

The GGC considered outreach and ways to raise the profile of the GEBCO project among the
different stakeholder and user communities, including the IHO and the IOC Member States, the
maritime and scientific communities and the general public. The GGC reviewed the communications
strategy and approved SCOPE to continue its work in line with the strategy. The GGC devoted
considerable time on discussions on the Seabed 2030 Project. The Seabed 2030 Project Director
provided a comprehensive presentation on the activities of the Seabed 2030 Project Team and the
Regional Centers. The GGC reviewed a proposed Seabed 2030 Funding Strategy, as well as
reviewing the Year 3 Seabed 2030 Project report and the proposed Year 4 Project Work Plan and
both were endorsed after some clarifications and recommendations.
The GGC also reviewed its current financial situation in relation to proposed planned projects. The
Committee addressed the budget submissions from its subordinate bodies and approved the
proposed allocations. The draft consolidated GEBCO Work Plan and budget will be reported to the
13th meeting of the IHO Inter-Regional Coordination Committee (IRCC) and the 31st session of the
IOC Assembly, for consideration and endorsement of the parent organizations.
The GGC reviewed the state of membership and it was noted that there were two IOC appointed
vacancies with the cancellation of one appointment and the declaration than Dr Johnathan Kool
(Australia) would not be seeking a second five-year term. The IOC agreed to inform the Chair when
the selections to fill the vacancies had been confirmed.
The GEBCO Secretary, Mr David Wyatt (IHO), advised the GGC that he would be completing his
term at the IHO Secretariat at the end of September and therefore GGC37 would be his final
meeting as GEBCO Secretary, which also coincided with completion of his five-year appointment as
P-7
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GEBCO Secretary. The GGC requested the IHO Secretariat continued to provide secretarial
support to the GEBCO Project.
As a result of the completion of the terms of the current Chair and Vice-Chair and the confirmation
that the current Vice-Chair would not be seeking to step-up to the Chair position, elections were
held for both positions. The GGC unanimously elected Mr Evert Flier (IHO-Norway) as Chair and Dr
Marzia Rovere (IOC-Italy) as Vice-Chair for the next triennium.


SCUFN

Due to the COVID-19 pandemic, the 34th meeting of the IHO-IOC GEBCO Sub-Committee on
Undersea Feature Names (SCUFN), initially scheduled in Saint-Petersburg, Russian Federation,
was re-arranged through 3 video-teleconferences (VTC) of 3-hour sessions each on 7 January
(VTC01), 7 June (VTC02) and 16-17 November 2021 (VTC03). All together, these series of VTC
sessions constitute the 34th meeting of SCUFN.
The meeting was chaired by Dr Hyun-Chul Han (IOC representative) from the Korean Institute of
Geoscience and Mineral Resources (KIGAM – ROK). VTC01 was attended by about 30 registered
participants, with 10 SCUFN Members out of 12. Observers and subject matter experts from Brazil,
Chile, China, India, Japan, Malaysia, Portugal, Republic of Korea and Viet Nam and Mr Toshihiko
Chiba from the Marine Policy and Regional Coordination Section of the Intergovernmental
Oceanographic Commission of UNESCO also participated in the VTC01 session. Director Luigi
Sinapi and Assistant Director Yves Guillam (SCUFN Secretary) represented the IHO Secretariat.
Due to the nature of SCUFN, it soon became apparent that it was too complicated to run such short
VTC sessions with so many participants making important statements23 that could not be addressed
in the allocated time. It was therefore decided that participation in VTC02 and VTC03 should be
restricted to SCUFN Members only, priority being given in the agenda to the assessment of naming
proposals.
SCUFN received a significant number of naming proposals in 2021:
-

For VTC01, submissions were received from Canada (2+1224), Republic of Korea (3),
China (13), New Zealand (12+32), Viet Nam (70), Malaysia (11), Brazil (25+12), Russian
Federation (2), Chile (1), United States of America (1) and Serbia (4).

-

For VTC02, submissions were received from Japan (28), Japan-USA (4), United Kingdom
(1), United States of America (9025) and China (27).

-

For VTC03, submissions were received from the Philippines (25+52), Russian Federation
(1), United States of America (2), New Zealand (12+12), Brazil (8), Chile (1), Viet Nam
(67) and China (56+92).

Out of these 497 naming proposals, only 77, assessed as presenting no significant issues, were
directly accepted26 by SCUFN Members. All the others were either deferred (187), not accepted (6)
or kept as “pending” (227). Most of the proposals considered pending are those having the related
undersea features located in sensitive maritime areas where mutual consultation by all interested
parties is highly recommended by SCUFN in accordance to B-6 Guidelines. The cumulated
experience suggests that normally consensus cannot be reached without previous consultation.
Subsequently, the pending proposals are stored for 2 years only in the SCUFN archive.
In order to escape from this critical situation and tentatively build a more robust decision-making
process, the SCUFN Secretary, supported by the Chair and Vice-Chair, offered to design a
“decision tree” based on the location of naming proposals (within national EEZ limits, in ECS, official

23

Statements by China, Malaysia and Viet Nam available on the SCUFN34 webpage > VTC01.
Fast-track procedure.
25 From Caladan Oceanic.
26 Accepted (and adopted for fast-track procedure).
24
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limits, claimed, disputed, etc.). This experimental process was developed prior to VTC02, but was
put on hold due to serious and sensitive concerns raised by some SCUFN Members that could not
be discussed efficiently via emails or in VTC meetings only. At VTC03, SCUFN voted to continue
this development for being explained and discussed at SCUFN-35 in 2022 and then tested for a
couple of future SCUFN meetings.

Thanks to the pre-review made by SCUFN members through the scufn.ops-webservices.kr
assessment interface, the VTC process led by the Chair was efficient enough to approve 77 naming
proposals as indicated above. Among those names, one should note that the work of two
outstanding scientists was recognized by SCUFN this year. They are:
- the “Agapova Seamount”, proposed by the Geological Institute of the Russian Academy of
Science (GINRAS), in memory of Ms Galina Vladimirovna Agapova (1930-2018);
- the “Walter Munk Guyot”, proposed by the Scripps Institution of Oceanography at the
University of California San Diego, USA, in memory of the legendary
oceanographer/geophysicist Dr Munk (1917-2019).

The “Walter Munk Guyot” located in the eastern Mid-Pacific Mountains

Some other naming proposals were put with the “pending” status due to the use of the names of
living persons. SCUFN does not accept these specific terms, in general, in application of a
recommendation in Resolution VIII/2 of the United Nations Conference on the Standardization of
Geographical Names, now in force in B-6 Guidelines. However, it was decided to tentatively define
some criteria allowing possible exceptions from the rules in the future.
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The Sub-Committee also faced a situation this year by which several “corporate” issues could not
be addressed “in-depth” during the sessions (SCUFN Archive and Repository, interoperability with
the GEBCO Gazetteer operated by NOAA, interface for direct submission by proposers, etc.). At
VTC03 however, SCUFN agreed to amend the definitions of some decision criteria used in the
outcome of naming proposals reviews (ACCEPTED, ADOPTED, NON ACCEPTED, PENDING).
Noting that some Members were nearly at the end of their first 5-year mandate, the SCUFN
Secretary also undertook a quick review of the status of SCUFN Membership in order to anticipate
the need for IHO and IOC to call for vacancies, if and when appropriate.
At the end of the VTC03, the Chair thanked all the participants for their efforts, support and
involvement as well as Mr Insung Park, IHO Secretariat Associate Professional Officer (secondment
by the Republic of Korea), who provided outstanding support in the preparation of the 3 VTC
sessions.

Participants in SCUFN-34 VTC03

Conduct meetings of the Crowdsourced Bathymetry Working Group (CSBWG)
Due to the ongoing global travel restrictions, the Crowdsourced Bathymetry Working Group held its
11th meeting from 14 to 17 September 2021 as a remote Video Tele Conference (VTC). The
meeting was held over three days, with each day split into a morning B-12 document review session
followed by a plenary session in the afternoon. The document review sessions were chaired by the
leads of the various B-12 section leads, with the plenary sessions chaired by the CSBWG Chair, Ms
Jennifer Jencks (USA, Director of the DCDB).
The sessions were attended by 54 participants from 19 Member States (Australia, Canada, China,
Colombia, Croatia, Denmark, France, Germany, India, Italy, Lebanon, Mexico, New Zealand,
Norway, Portugal, South Africa, UK, Uruguay and the USA) and observers and expert contributors
from Nippon Foundation-GEBCO Seabed 2030 Project, Arizona state University, DockTech Israel,
Great Lakes Observing System (GLOS), Center for Coastal and Ocean Mapping/Joint Hydrographic
Center – University of New Hampshire (CCOM/JHC - UNH), Centre Interdisciplinaire de
Dévelopement en Cartographie des Océans (CIDCO), Da Gama Maritime Ltd, Dongseo University,
Electronic Chart Centre (ECC) AS, Environmental Systems Research Institute, Inc. (ESRI),
Farsounder INC., Teledyne FLIR, Fugro, Furuno, Ground Maritime Aerospace Technologies
(GMATEK), Inc., H2i, James Cook University, Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), M2Ocean, NAVICO/C-Map, National Institute of Water and Atmospheric
Research (NIWA), ONE Data Technology Co., Ltd, Sea-ID and SevenCs/ChartWorld. The IHO
Secretariat was represented by Director Luigi Sinapi, Assistant Director David Wyatt, Assistant
Director, designate, Sam Harper (Secretary) and Public Relations & Communication Officer Sarah
Jones-Couture joined during sessions relating to outreach activities.
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Revision of IHO Publication B-12. The principle focus of the meeting was progressing the revision
of IHO publication B-12. A huge amount of work had been undertaken by the six review teams
following the 10th CSBWG meeting, and this was scrutinized in detail during the dedicated document
review sessions, before being presented to the wider working group for comment. Much of the
revised text was endorsed by the working group, however there remains further intersessional work
to complete before the full document will be presented to the 12th CSBWG meeting. The aim is to
have the document fully endorsed in time for submission to IRCC14 in 2022.
Report to IRCC13 and update on CSB related activities. The 54 participants reviewed and
approved the report of the 10th CSBWG meeting and received a general progress brief from the
Chair, including an update on her report to IRCC13. This was followed by a broad range of updates
on Current CSB related activities. Subjects covered included the IHO DCDB CSB Pipeline,
understanding measurement uncertainty of CSB using Total Propagated Uncertainty as part of the
Great Barrier Reef project, the latest on Sea-ID’s data logger prototypes and trials with CCOM,
working collaboratively on data gathering activities with local hunting communities in Canada,
potential parallels with the use of Satellite Derived Bathymetry based safety information overlays in
ECDIS, and the development of dedicated data logger solutions for CSB in the Great Lakes by the
GLOS.
Engagement with Regional Hydrographic Commissions. Cdr Christoff Theunissen, the CSBGEBCO-Seabed 2030 Regional Coordinator for the Southern African and Islands Hydrographic
Commission (SAIHC) gave an update on a trial that has been undertaken by the South African Navy
Hydrographic Office, in partnership with the Institute of Maritime Technology (IMT) focusing on CSB
data collection and data sharing. The Working Group were pleased to learn of the successful
deployment of data loggers, as well as valuable lessons learnt from the team leading the trial. The
chair invited updates from the other CSB-GEBCO-Seabed 2030 Regional Coordinators present,
which revealed both increasing levels of engagement on CSB, as well as some of the recurring
barriers cited by potential contributors. The Chair and IHO Secretariat representatives opined that
this network of Regional Coordinators would be the principle means of engaging with IHO member
states to advocate for open data access and CSB activities.
Sector specific outreach. Following the 10th CSBWG Meeting, seven sector specific two page
information briefs had been produced with the intention that they be used to support ‘first contact’
engagements with potential CSB participants. These briefs (covering cruise shipping, super yacht
owners/operators, fisheries, hydrographic offices, marine contractors, the marine science
community and marine navigation equipment manufacturers) were presented to the working group
and were endorsed for use. Following a discussion on what other sectors could be targeted, it was
decided that two further briefs would be produced aimed at the leisure craft and commercial
shipping communities. The Chair thanked the IHO communications team for their continued
assistance in producing the briefs.
Any other business. China submitted a Chinese language version of B-12 to the working group
which was gratefully accepted by the chair. China also gave a flash presentation on using Trusted
CSB in a port environment as a means of indicating changes in navigable channels where
systematic re-survey activity was necessary. The Chair invited China to present the full version of
their study at the 12th CSBWG Meeting. Finally, the new CSBWG LinkedIn group was advertised to
the meeting, with participants encouraged to use it as a networking tool whilst in person meetings
were still not possible.
In drawing the meeting to a close, the Chair noted the significant progress that had been made
towards completing the revision to IHO Publication B-12. This, combined with the various
discussions and reports indicating increasing participation in CSB and data sharing, moved her to
confirm that the objectives of the meeting had been met. The Chair took the opportunity to thank
David Wyatt for his long service as CSBWG Secretary and wished him well for his retirement; a
sentiment shared by all participants.
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Some of the 54 participants connected for the CSBWG11 remote meeting.

Maintain IHO bathymetric publications
B-4 - Information concerning recent bathymetric data
The IHO DCDB is a recognized international repository for all deep ocean bathymetric data (greater
than 100 m) collected by hydrographic, oceanographic and other vessels. It has also received
significant contributions of crowdsourced bathymetric data. These data can be viewed from:
https://maps.ngdc.noaa.gov/viewers/csb/ and http://maps.ngdc.noaa.gov/viewers/bathymetry/.
The DCDB data are publically available and used for the production of improved and more
comprehensive bathymetric maps and grids, particularly in support of the GEBCO Ocean Mapping
Programme. Significant work has been undertaken to improve the searching, viewing and
accessibility of the DCDB data, further work is planned to enhance the viewer functions as well as
data discovery and accessibility.
In 2021, work has been undertaken to develop and enhance a tailored Crowd Sourced Bathymetry
data ingress pipeline to aid the assimilation of data being provided by a growing number of Trusted
Nodes.
B-6 - Standardization of undersea feature names
Edition 4.2.0 of Publication B-6 on the Standardization of Undersea Feature Names entered into
force in October 2019. This publication provides guidelines for naming features, a naming proposal
form and a list of generic terms with definitions with significant clarifications and improvements
compared to the previous Edition that was issued in 2013. The work continues within SCUFN to
improve the geometric parameters of some specific features (Seamount versus Ridge for instance)
but nothing is mature enough to move to another Edition of B-6 yet.

P-7
118 | P a g e

Following the general guidance provided by the GGC, SCUFN confirmed the need in 2020 to further
develop a general strategy and possible guidelines defining the optimal horizontal resolution
between undersea features that are eligible for naming (and also to prevent from some inflation).
The following general principles were agreed:
“The areal size of an undersea feature should generally be identified on the GEBCO gridded
bathymetric map between 60°S and 60°N and in the IBCSO and IBCAO maps below respective
above these latitudes. Features not shown at these gridded bathymetric maps, it should be an
important landmark of science or hydrography” …
A policy paper is to be drafted and the rules experimented. This document will define the current
resolution of the GEBCO gridded product and the future goal of the gridded product as it moves
towards a variable resolution, as a supportive action to GEBCO and Seabed 2030 Project.
B-8 - GEBCO Gazetteer of Undersea Feature Names
The database of the on-line GEBCO Gazetteer of Undersea Feature Names, developed by the IHO
DCDB (co-located at one of the US National Centers for Environmental Information (NCEI), NOAA),
was maintained by the IHO Secretariat through contract support. Some maintenance issues were
fixed in 2019 by the NOAA, USA.
In 2020, all outstanding issues identified mainly by the SCUFN Secretariat were addressed by
NOAA in a version 4.2.0 of the GEBCO Gazetteer. Plans were made to develop a new version 5.0
in spring 2021 aiming to integrate, through an API, NOAA and KHOA SCUFN web services. KHOA
also prepared the development of a repository where all SCUFN Data Archive will be stored in the
future; the migration is planned from the IHO website to the new repository, after experimentations
to be conducted in 2021.
B-9 - GEBCO Digital Atlas
IHO publication B-9 - GEBCO Digital Atlas (GDA) is a two-volume DVD and CDROM set which
contains: the GEBCO global bathymetric grid at 30 arc-second intervals; the GEBCO One Minute
Grid global bathymetric grid, a global set of digital bathymetric contours and coastlines, the GEBCO
gazetteer of undersea feature names and a software interface for viewing and accessing the data
sets. The GEBCO grids are generated by combining quality-controlled ship depth soundings with
depth interpolations between sounding points guided by satellite derived gravity data. The grid is
available for download from the GEBCO website. The GEBCO_2021 grid at 15 arc second was
released in July 2021.
B-11 - GEBCO Cook Book
The GEBCO Cook Book (IHO publication B-11) is a technical reference manual that has been
developed to assist and encourage participation in the development of bathymetric grids. It is an
important GEBCO reference document that is used by academic institutions and hydrographic
organizations. The Cook Book covers a wide range of topics such as data gathering, data cleaning,
examples of gridding, and provides an overview of different software applications used for
producing bathymetric grids.
The brochure was first released as IHO Publication B-11 in April 2012 and as an IOC guide
document in October 2012. The planned conversion of the current pdf version into an e-Publication
was deferred to 2022. It is expected that this will enhance its usability, ease the maintenance task
and allow for a more flexible presentation.
Contribute to outreach and education about ocean mapping
GEBCO continues to promote the importance of bathymetric data to the international community.
The Sub-Committee on Communications, Outreach and Public Engagement (SCOPE) has
continued to develop its activities and has developed a business case for the engagement of 3rd
party specialist help to develop a communications strategy. In 2021, the normally annual GEBCO
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‘Map the Gaps’ symposium was held twice, both via VTC. Engagement in the Symposium remains
strong and a hybrid event is planned for the autumn of 2022.
Work on the revision of B-10 – History of GEBCO – has continued in 2021. It is planned to release a
new edition in time for GEBCO’s 120th Anniversary in 2023.
GEBCO Website kept current and updated regularly
The GEBCO website provides access to information about GEBCO’s products, services, and
activities. The website can be viewed at http://www.gebco.net.
During 2021 a number of upgrades were made to the download service, meaning users are now
able to select any of the 15 arc sec grids, rather just the current grid which was the case previously.
In addition, it is now possible to download imagery rather than data, broadening the utility of the
resource. This has proved very popular and has resulted in a significant increase in the volume of
downloads from the website.
Initial work has been undertaken to migrate the GEBCO website to a new platform which when fully
implemented will allow GEBCO Subcommittees to manage their own content. This functionality is
planned to go live in 2022.
Finally, the historical scanned GEBCO maps are now available for download.

Marine Spatial Data Infrastructures
This element addresses the developments related to the hydrographic component of Spatial Data
Infrastructures (SDI), the maintenance of the relevant IHO publications, and the provision of
technical advice as appropriate. Thirty-three representatives from 36 Member States and thirteen
Expert Contributors participated in this activity during the period of this report. The IRCC strongly
encouraged RHCs to promote MSDI and to explore the potential of the MSDIs.
Conduct meetings of the Marine Spatial Data Infrastructures Working Group (MSDIWG)
The 12th meeting of the Marine Spatial Data Infrastructures Working Group (MSDIWG12) took place
by VTC from 17 to 18 March 2021. The meeting was chaired by Mr Jens Peter Weiss Hartmann
(Denmark). Director Luigi Sinapi and Assistant Director Leonel Manteigas represented the IHO
Secretariat. The Meeting was planned to be a MSDIWG intersessional meeting with the annual
meeting planned to be in October in Singapore in the same week of the meetings of the OGC
Marine Domain Working Group (Marine DWG) and the Working Group on Marine Geospatial
Information (WG-MGI) of the UN Committee of Experts on Global Geospatial Information
Management (UN-GGIM). However, due to the COVID pandemic, it was decided to turn the
intersessional into the annual Meeting and organize a webinar series in October associated with the
inauguration of the IHO-Singapore Innovation and Technology Laboratory.

Some Participants of the MSDIWG12
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The meeting was opened by the Chair of the MSDIWG, Mr Jens Peter Hartmann, who welcomed
the participants and expressed his satisfaction for the great participation. He explained the need to
convene the meeting to prepare a new Draft Work Plan for 2021-2024 to be presented at the next
IRCC13 and enhanced the need to focus on the most important items having in consideration the
expectation for a face-to-face meeting in Singapore, in October.
IHO Director Sinapi welcomed the participants and mentioned the importance of maintaining these
virtual meetings but hoping that the face-to-face meetings can restart soon, enhancing that the IHO
Strategic Plan, GOAL 2, and specifically Target 2.3, refers to how important it is for MSDIs to share
the UN guiding principles for geospatial information management in order to ensure interoperability
and combination with other marine-related data.
Most of the work items of the former List of Actions and the Work Programme 2018-2021 were
achieved but some needed to be discussed. The Chair mentioned the importance of the approved
IHO Strategic Plan 2021-2026 and the three Strategic Performance Indicators for the MSDIWG,
namely 2.1 and 2.3 of Goal 2 and 3.1 of Goal 3. In relation to the SPI 3.1, the need was mentioned
to start discussions with UN GGIM and OGC and also to have a focus on the E-learning materials.
The meeting stated the need to decide how the WG can collaborate with the joint IHO-Singapore
Innovation and Technology Laboratory as well as the IHO E-learning Center. It was informed on the
new documents available on the Body of Knowledge (BoK) and the intention to make a section for
Case Studies.
The Meeting received National and Regional presentations from Brazil, Canada, Denmark,
Netherlands, New Zealand, Norway, Republic of Korea, Singapore, Spain, USA and the Baltic and
North Sea on the status of the respective MSDI.
Some presentations from external stakeholders were also provided. D. Hains (H2i) presented on the
Hydrospatial Terminology and S. Riopel (Artic SDI - Canada) with P. Pouplier (Artic SDI - Denmark)
on the Arctic Spatial Data Infrastructure, a collaborative effort of the National Mapping Agencies of
the Arctic. The documents of this Artic SDI are available and can be used as a Governance Model
for Regional SDI's. S. Carisio (NGA-US) provided a presentation on the challenges in the Arctic
MSDI and the Arctic Voyage Planning Guide as a strategic voyage planning tool with a compilation
of data and services relevant to mariners preparing to travel to the Arctic. Actually, this tool has 7
themes and 24 datasets in those themes with 5 datasets strongly supported. On the GEBCO
SEABED 2030 project, J. McMichael-Philips, Director Seabed2030 provided an overview and
updated information on the project.
The Meeting proceeded with the presentation of the Draft MSDI Work Plan 2021-24 to allow the
members to provide comments and then with several other presentations. J. Pritchard (IIC)
presented the Open Geospatial Consortium updates mentioning that the main focus now is the
MSDI Pilot. OGC is also involved in the revision of the Guide to Geospatial Standards. J. Nyberg
(NOAA-US) presented on the UN GGIM WG in Marine Geospatial Information and the main
objectives of the WG. The white paper on readily Available and Accessible (Open) Marine
Geospatial Information was one of the biggest achievements. It contains information on the highest
challenges and includes several case studies. IGIF W (water), a guide to assist IGIF with the
aspects on the water domain, was also introduced.
J. Pritchard presented on the S-100 Rollout, the proposition, the possibility to use and promote
S-100 to encourage better interoperability between the MSDI stakeholders and the main
opportunities. He concluded that S-100 now tends to be navigation focused, but it does not have to
be that way since S-100 is a neutral framework. Director Sinapi concurred that the S-100 data is
central and the S-100 framework is not limited to data for the Hydrographic products only. P. Pang
provided a presentation on the UN-GGIM IGIF updates and the IHO MSDI WG participation in the
revision of the UN-GGIM role of Standards Guide. The background of the work was described, and
it was mentioned that the Standards Guide and Companion Document were last revised in 2018.
The Meeting also received a presentation on the IHO-Singapore Innovation and Technology
Laboratory provided by P. Pang (MPA-Singapore), starting with the objectives of the Laboratory that
was launched in October. IHO Members were invited to submit projects and the MSDI WG was
invited to participate in the project and in the work of the Laboratory.
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The meeting was informed on the OGC Federated MSDI Pilot by J. Pritchard, highlighting that OGC
is a multi-country, Federated Marine Spatial Data Infrastructure (SDI) under land/sea interface usecases, on the respective goals and expected outcomes.
The meeting elected Ms Pearlyn Pang (MPA-Singapore) as new Vice-Chair of the MSDIWG
replacing Mr S. Carisio.
Work and Meetings of FIG/IHO/ICA International Board on Standards of Competence for
Hydrographic Surveyors and Nautical Cartographers (IBSC)
The FIG/IHO/ICA International Board on Standards of Competence for Hydrographic Surveyors and
Nautical Cartographers (IBSC) is a joint Board of the International Federation of Surveyors (FIG),
the International Hydrographic Organization (IHO), and the International Cartographic Association
(ICA). The IBSC is responsible to promote, develop and maintain international standards of
competence for hydrographic surveyors and nautical cartographers, to maintain publications and
documents resulting from the tasks carried out by the Board, to review training/education
programmes and competency schemes seeking recognition and to conduct onsite visits to
institutions holding recognized programmes.
The 44th meeting of the FIG/IHO/ICA International Board on Standards of Competence for
Hydrographic Surveyors and Nautical Cartographers (IBSC) was held by VTC due to the COVID-19
pandemic, from 19 to 30 April 2021. It was chaired by Mr Ron Furness (Australia, ICA) and attended
by all ten Members of the Board. IHO Assistant Director Leonel Manteigas (IBSC Secretary)
represented the IHO Secretariat. IHO Director Luigi Sinapi participated in the opening session to
welcome the Members and express the importance of the work of the Board.
This was the first meeting for Prof Dr Harald Sternberg (Germany, FIG), Dr Arata Sengoku (Japan,
IHO) and also for the IHO Assistant Director Leonel Manteigas, a former IBSC Member and now
new secretary of the IBSC.

Board Members and IHO Director Luigi Sinapi on the opening session of IBSC44.

The VTC format increased the level of challenge, as normally the Board meets for more than 7
hours per day. Due to the VTC format and the different time zones of the meeting participants
(Board members and submitting institutions), the daily duration of the meeting and the related
discussions were reduced to 4 hours.
During the two-week meeting the Board assessed 14 applications for recognition of hydrographic
(11) and cartographic (1) programmes and 2 schemes of individual competency recognition
received from 9 Countries. Eight of the submitted programmes were new. Out of the 14 submissions
only 1 was recognized, 3 were recognized with conditions and 10 were not recognized. However, in
the effort to allow more programmes to be recognized, the Board offered 6 of the 10 non-recognized
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submissions the possibility of submitting new versions inter-sessional. The remaining 4 were 2 new
programmes and 2 schemes of individual competency recognition.
During the meeting it was also necessary to discuss and approve other important working items
such as the Board Work Programme. In relation with on-site visits, the Board established a list of
five priority Institutions to be visited when the situation allows.
IHO-EU Network Working Group (IENWG)
Initially planned to be hosted in Brest, France, the 12th meeting the IHO-EU Network Working Group
(IENWG-12) was re-arranged by video teleconference (VTC) from 8 to 9 December 2021 due to the
pandemic.
Ingénieur en chef Pierre-Yves Dupuy (France), Chair of the IENWG, supported by Corine Lochet
(France) as Executive Secretary, chaired the meeting. Thanks to the VTC format, twenty-two
delegates from 13 Member States (Croatia, Denmark, Estonia, France, Germany, Greece, Ireland,
Italy, Netherlands, Norway, Portugal, Romania, and Sweden) were able to participate in the
meeting. Director Luigi Sinapi represented the IHO Secretariat.
The meeting was opened with a status report by the Netherlands on the latest developments about
the European strategy on digitisation and data. This strategy embraces important concepts on data
availability, data sharing, data interoperability, data governance, data infrastructures and
technologies, providing legal frameworks to regulate the market of digital services in Europe. One of
the key issues for Hydrographic Offices is the impact of such data policies on their individual
business model if and when some S-57 data (or feature objects) are included in the official list of the
so-called “high value datasets”. The next step for the EU Strategy will be the adoption of the
Implementation Act.
Denmark presented the EU Commission with an evaluation of the Inspire Directive and of its
implementation. The aim of the evaluation is to analyse how the Directive has achieved its
objectives, whether it is effective, efficient, relevant and coherent, and then identify areas for future
improvement, as the INSPIRE roadmap will not be fully achieved by the deadline of the end of 2021.
It was highlighted that the added value of the Directive mainly consisted of promoting data sharing
as a common principle.
Portugal and Ireland presented their national projects to contribute to the Ocean’s knowledge within
the UN Ocean Decade challenges, as contribution to the Nippon Foundation GEBCO-Seabed2030
project which is to reach 100% seabed coverage by 2030.
France presented their ‘Horizon 2021-2027 programme, and communications from the EU
Commission on Blue Economy and Marine Spatial Planning (MSP), highlighting the opportunities for
the HOs, especially the sustainable use of ecosystems, Safety and surveillance and climate change
threats, as the new challenges offered by the European Green Deal.
France also presented the European Regional Development Fund (ERDF) and European Maritime
Fisheries and Aquaculture Fund (EMFAF), highlighting the topics of interest to HOs and the
priorities for the period 2021-2027 (EMODnet, Marine knowledge and MSP). A particular mention
was made on the importance of Metrology, as a science able to support research at sea. In this
regard, the MINKE project was presented as an opportunity to integrate key European Marine
Metrology Research Infrastructures, to coordinate their use and development and propose an
innovative framework of quality of oceanographic data, with the objective to increase the production
of FAIR data (Findable, Accessible, Interoperable, and Reusable).
Denmark, through the MSDIWG Chair, presented the Baltic Sea and North Sea MSDI Working
Group (BSNSMSDIWG), highlighting the opportunity to investigate the possibilities to establish a
joint online meeting between the EU MSP Technical Expert group on data and the BSNSMSDIWG,
in order to share information and to identify areas of cooperation, and how the BSHC and NSHC
could work with S-122 and the possibility to establish a pilot project with the North Sea and Baltic
Sea as an S-122 test bed.
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Director Luigi Sinapi intervened on the importance of the Working Group on Marine Geospatial
Information, established by UN-GGIM 7 in 2017, to develop more precise guidance on how to
measure the application of UN guidance principles on the basis of the Integrated Geographic
Information Framework in Hydrography (IGIF-H), in order also to help MSDIWG in measuring the
assigned SPI of the new IHO Strategic Plan.
France presented EMODNet and the importance of EMODNet data ingestion for the achievement of
the final goal of the Nippon Foundation GEBCO-Seabed2030 project, announcing the release of full
EMODnet Bathymetry Digital Terrain Model (DTM) 2022 and associated services.
The IENWG Chair, thanking the participants for their active participation, emphasized the
importance of networking as the core of the WG, the concreteness of the topics discussed, the
willingness of the WG to contribute actively to the IHO S-100 Roadmap in collaboration with the
MSDIWG, and also mentioned the following important events in 2022-2023:
-The Ocean Summit to be launched in France during its EU Presidency in February 2022, to
which the participation of IHO Secretariat is envisaged;
-The EU Maritime days in 2022 and 2023, respectively hosted by Italy and France;
-The intention to organize - in collaboration with the EU DG Mare - an event, either in Brussels
(Belgium) or Paris (France), to celebrate the 10th Anniversary of the signature of the EU-IHO
MoU.
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New and Revised IHO Publications
The following new IHO publications or revised editions were issued during 2021 and are available
from the IHO website.

DATE

ANNOUNCED
VIA CL

TITLE

17/03/2021

CL11/2021

Adoption of Edition 4.9.0 of the IHO Publication S-4 - Chart
Specifications of the IHO

30/04/2021

CCL02/2021

21/09/2021

CL37/2021

Publication of P-7 - Annual Report 2020
Adoption of the IHO Resolution 1/2021 – Principles of the WEND for
S-1XX Products (WEND-100 Principles)

NB: The following publications are continuously updated:
-B-8 - Gazetteer of Geographical Names of Undersea Features
-C-55 - Status of Hydrographic Surveying and Nautical Charting Worldwide
-P-5 - IHO Yearbook
-S-32 -Hydrographic Dictionary
-S-62-List of Data Producer Codes
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Status Report on Performance Monitoring
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Speech of HSH Prince Albert II of Monaco
Secretary General,
Directors of the International
Hydrographic Organization,
Excellencies,
Distinguished representatives,
Ladies and Gentlemen,
Dear Friends,
We are gathered here today to celebrate a century of international cooperation in
hydrography, to review the legacy of the IHO’s work, and to learn what shape this will take
going forward.
The beginnings of the IHO were guided by a vision and a concept. Motivated by the
progressive mapping of the continents and the obvious benefits this presented, my greatgreat-grandfather developed the idea of mapping the oceans.
The idea became a programme - a programme that is consistent with the essence of the
Principality of Monaco itself: the special connection with the Sea through its geographical
location and a belief in international cooperation.
During the implementation of the programme, several ideas matured: firstly, that this should
not be a one-time project, but a continuous effort; secondly, that mapping could and should
serve not only to increase our knowledge but also contribute to the safe and sustainable use
of the Seas and the Oceans.
The means to advance both these objectives was made possible following the establishment
of the International Hydrographic Bureau.
The past century has provided numerous examples of when its use and effectiveness have
been demonstrated. The principles guiding its creation have proven to be still valid to this
day, despite evolutions in technology, or in society.
This happened in a century that suffered from discontinuity and disruptions. All the women
and men who worked at the International Hydrographic Bureau and then at the Secretariat,
as well as the Member States who provided ideas, invested their energy and persevered in
promoting important issues, deserve credit.
The IHO as an International Organization is indeed an independent body and my country
provides it with facilities. But for me and for my ancestors, the IHO is a welcome guest: it
embodies the principles that Monaco stands for: a focus on the marine environment, the
capacity to reinvent itself and the belief in international cooperation across political, social
and economic boundaries.
In this past century, the idea of preservation has been added to the notion of using the Seas
and Oceans.
I recently commemorated the one hundredth anniversary of my great-great-grandfather's
speech on the significance of the oceans by delivering a speech which echoed his message.
In studying his words, I realised that much of what he said is still relevant to this day. The
history of both the Principality's initiatives in favour of the ocean and the IHO’s activities have
been mutually reinforcing each other since 1921.
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Like my ancestors, I would like to reiterate the Principality of Monaco’s continued support for
the IHO, both as a Member State and as Host of the IHO Secretariat.
I would also like to take this opportunity to pay tribute to the 94 Member States. I encourage
all of you to support the newly adopted strategic plan, with regards to actively participating in
international initiatives related to the knowledge and the sustainable use of the Ocean.
I would like to mention in particular the UN Decade of Ocean Science for Sustainable
Development 2021-2030.
This Decade will provide a common framework to ensure that ocean science can fully
support countries’ actions to sustainably manage the Oceans and more particularly to
achieve the 2030 Agenda for Sustainable Development.
It is our commitment that will help us to reconcile the use and preservation of the Seas and
Oceans.
I know I can count on every one of you to work towards that goal.
Thank you.
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Speech of Dr. Mathias Jonas,
IHO Secretary-General
Your Serene Highness,
Excellencies,
Counsellors and Ministers of the Government,
Ladies and Gentlemen,
Colleagues and Friends from wherever you are watching us;
What is past is prologue.
One hundred years ago, representatives of nineteen nations from four continents founded a
new organization focused on the promotion of hydrography.
Based on the positive experience gained with the global ocean mapping programme under
the patronage of Prince Albert Ist of Monaco, the foundation of the International Hydrographic
Bureau – later the International Hydrographic Organization - on this day in 1921 was inspired
by the idea of international collaboration.
The foundation of such an intergovernmental body, only three years after the terrible war,
was a sort of a miracle. Half of the world were enemies, economies were down and many
lost faith in a better future. But some did take action, arguing that if nations were not
necessarily friends, they should at least collaborate for the sake of those who are at sea.
Consequently and with the tragedy of the SS Titanic still fresh in people’s minds, the
organization’s first mission was to make navigation safer. Thanks to a coordinated approach,
navigational publications such as nautical charts and sailing directions now use standardized
cartographic symbols and expressions to display information identically from wherever they
originate.
Now, 100 years later, we can be proud that this concept was also successfully achieved in
the digital sphere. All global transportation at sea is based on our standards for navigation.
But surveying and mapping the sea is a never-ending task. Surveys on the shape of the
seafloor below the surface of the ocean are complicated. There is still a lot of work to be
done to expand coverage and maintain quality of hydrographic data.
And shipping is not the only user of this information. In order to use marine resources while
also preserving the marine environment, accurate data are necessary: to develop efficient
marine renewable energy, to improve productivity for fisheries and aquaculture by
capitalising on oceanic parameters, and the list goes on.
The IHO is an organization focused on technical aspects. But this is only one side of the
coin. Qualified people are needed in order to carry out hydrography as a technical discipline.
The IHO assists Member States in building capacity. Over the years, hundreds of students
have learned the principles of hydrographic surveys and sea cartography thanks to IHO
standardized courses. They represent our collective hope for the next generation who face
great challenges in terms of population growth coupled with a compelling need for a more
sustainable use of our marine resources.
These celebrations offer the unique opportunity to highlight the achievements, the enduring
relevance and the future of hydrography. They likewise allow us to emphasize the lasting
support of the Principality of Monaco for the Organization. It seems very appropriate to quote
here the reasoning for the establishment of the Organization in Monaco from the first
yearbook published in 1923:
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“One of the reasons connected with the selection of Monaco for the seat of this Bureau was
the world-wide activities of the Prince which had raised Monaco into such an extraordinary
center for the gatherings of international scientific organizations, and it naturally has been
anticipated that this Bureau would share appreciably in the resulting benefits.”
Though time has passed, this judgment still prevails today.
Thanks to the excellent work over generations of office bearers and the ongoing
contributions of the now 94 Member States in terms of material and expertise, the
Organization is flourishing.
With a team of professional staff from different backgrounds, presenting a good blend of
experience and skills, the relevant outputs such as standardization in technical and
educational matters is well received; the scope and reach of the Capacity Building
programme is still on the rise. Collaboration with relevant organizations in the marine domain
such as IMO, IOC, ISA and IALA has reached excellent levels.
Moreover, the engagement into the United Nation´s programme for global geospatial
management and the increased focus on Marine Spatial Data Infrastructure enable Member
States to adapt their hydrographic services for their future role as national hubs for marine
geo-information.
The IHO is a highly respected member of the international maritime community that is looking
forward to continuing to contribute the expertise, capacity and vigour of its Member States to
the evolving ocean narrative.
It has always done this by keeping one question in mind: What can we do together that we
cannot do separately, since no single nation can deliver on its own the hydrographic capacity
we need for the oceans we want.
It is exactly this spirit generated by the founders – now one hundred years ago - which was,
is and will be the lead line for the work of the International Hydrographic Organization.
What is past is prologue.
Thank you for your attention
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Remarks by Ambassador Peter Thomson,
UNSG’s Special Envoy for the Ocean
Your Serene Highness
Secretary-General
Director-General
Excellencies
Ladies and Gentlemen
It is a great pleasure to be with you here in Monaco today, a sensation that is tempered by
the reality of a world in which wide swathes are still ravaged by the Covid-19 pandemic. We
are all connected, a lesson crystalized by the pandemic; thus our thoughts, and indeed our
vaccine resources, must be with those who are at the frontlines of combatting Covid-19.
In thinking about the pandemic’s frontlines, how often over the last year, one has had good
cause to recall the conclusion of Albert Camus’s La Peste, when he wrote that what we learn
in a time of pestilence, is there are more things to admire in men than to despise.
Please forgive the somber tone of my opening words, but I feel it’s my duty to repeat the
remarks of the Secretary-General of the United Nations, Antonio Guterres, who announced
at the Blue COP in Madrid that we are wilfully destroying the life support systems of this
planet; and in a more recent speech on the State of the Planet, said that humanity has been
at war with Nature, and that it’s is time for us to make peace.
I bend our thoughts now to the Ocean with my oft-repeated mantra of, “No healthy planet
without a healthy Ocean, and the Ocean’s health is currently in decline”.
Ladies and Gentlemen,
To illustrate that decline, I point to the wonder of coral, and in doing so bow to the global
leadership of His Serene Highness and the Principality of Monaco, who through ICRI and
other admirable initiatives, are spearheading our struggle to save coral reefs.
The IPCC has reported with a high degree of conference that we will lose 70 to 90% of
tropical coral reefs when global temperatures arrive at 1.5 degrees Celsius. Meanwhile,
WMO reports that we are still on track for well over 3 degrees Celsius by the end of this
century.
Coming from an island ringed by a mighty coral reef, I for one, on behalf of my grandchildren,
refuse that future. The security of humanity on this planet may well be existentially linked to
the fate of coral, thus we all have work to do.
Ladies and Gentlemen,
Over the decade ahead, we have a universally agreed blueprint to work to. I refer to the Paris
Climate Agreement and the UN’s 17 Sustainable Development Goals. If we implement these
in full, we will indeed make peace with Nature.
As you well know, the fourteenth Sustainable Development Goal sets out to conserve and
sustainably use the Ocean’s resources. It would not be out of place for me to say that like the
other sixteen goals, we are still behind the eight ball when it comes to SDG14’s
implementation.
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It has become increasingly obvious as we endeavor to introduce a truly sustainable blue
economy, that Ocean science must be the foundation upon which the achievement of
SDG14 is built.
In this regard, it is an astounding situation, when you consider that the Ocean contains the
majority of life on this planet, covers around 70% of the planet’s surface and produces over
50% of the planet’s oxygen, that the majority of the Ocean’s properties remain unknown to
science and around 80% of the seafloor remains unsurveyed.
We expect that deficit to be overcome now that the UN Decade of Ocean Science has been
launched. In the years ahead, we will have some very important decisions to make about our
relationship with this planet, and we will need to take those decisions on the basis of the
most trustworthy and comprehensive scientific findings available.
Thus, given the status of the Ocean and our relationship with it, full scientific knowledge of its
properties is absolutely necessary. For this reason alone, the UN Decade of Ocean Science
assumes profound importance for us all.
Ladies and Gentlemen,
It is this context that I believe the International Hydrographic Organization assumes new and
heightened responsibilities. All that I have said this morning, rings the bell of an all-hands-ondeck alarm to avoid a planetary shipwreck.
The IHO is the trusted hand supporting the safety of our navigation out on the great Ocean
and through the waterways upon which we travel. In the one hundred years of its existence,
countless lives and boundless commerce have been saved through its diligent processes,
setting standards to promote uniformity in nautical charts and documents, coordinating the
activities of national hydrographic offices, and providing best practice in marine surveying
and use of hydrographic information.
Together with its sister organizations, the IMO, WMO, and IOC-UNESCO, the International
Hydrographic Organization stands as an enduring proof-positive of the benefits of
multilateralism and international cooperation. On behalf of Secretary-General Guterres and
the UN as a whole, I give thanks and congratulations to the International Hydrographic
Organization for one hundred years of tireless pursuit of its mandate on behalf of the best
interests of people and planet.
It is not meant as a play on words when I say the IHO underlies all our Ocean work. But is
the seafloor, the depth of channels and the existence of hazardous reefs the extent of what
IHO can bring to the avoidance of a planetary shipwreck? I think not.
Through and over those channels and reefs run currents and tides, and the wondrous
ecology of the seafloor is inextricably tied to the water column it supports. Think for a
moment of a bottom-dwelling shrimp. It and its ecological surrounds, recognize no legal
distinction between the seafloor and the water column it supports; but jump a couple of
inches and the shrimp moves from one human legal regime into another. When we call for an
end to siloed thinking, let’s mean what we say.
Between SDG14.a’s agreed target of increasing scientific knowledge, developing research
capacity and transferring marine technology; and the UN Decade of Ocean Science’s aim of
giving us the science we need for the Ocean we want, there is much more that IHO can
contribute to our great task of reversing the decline in which the Ocean’s health has been
caught.
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Your Serene Highness,
Secretary-General,
Director-General,
Excellencies,
Ladies and Gentlemen.
I hope my words today have stimulated some thought about IHO integral place in resetting
humankind’s relationship with the Ocean. With the principle of sustainability always as our
lodestar, and the UN Decade of Ocean Science as the flag-bearer of SDG14.a’s target of
increasing scientific knowledge to improve the Ocean’s health, I urge the IHO onwards.
Hydrography in its broadest sense has the potential to measure and monitor Ocean data on
the vast global scale required and to provide this data to scientists to interpret, under the
Decade’s UN -designated leadership of IOC-UNESCO.
We are challenged by Ocean acidification, deoxygenation, warming, sea level rise, and
chemical and plastic pollution, to mention just a few of the Ocean’s travails, so I appeal to the
hydrographers of the world to play their full part in monitoring what are fundamental elements
of the Ocean’s health and our own.
In a year’s time, we will gather at the UN Ocean Conference in Lisbon, co-hosted by the
governments of Kenya and Portugal, to consider how we are faring with the implementation
of SDG14. I was in Lisbon last week meeting with Portuguese authorities to discuss
preparations for the conference, and as a result am convinced that like the first UN Ocean
Conference, the Lisbon conference will create a bright new chapter of action to restore and
protect the Oceans well-being.
I hope to see hydrography prominent in the mix of innovations and solutions forthcoming
from next year’s UN Ocean Conference in order to give us data we require, for the science
we need, for the Ocean we want.
I thank you for your kind attention to my remarks.
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Speech of Laurent Kerléguer,
Director General of the French Hydrographic and Oceanographic Service
(SHOM)
Your Serene Highness,
Your Excellency UN Special Envoy for the Ocean,
Distinguished Ministers,
Distinguished Elected Officials,
Secretary-General,
My dear fellow Hydrographers,
Ladies and Gentlemen,
The global maritimization is accelerating and affects many sectors, as we have just been
reminded.
The increase in the uses of the sea and the attention that should be paid to it clearly make it
an object of study and research. The ocean must be measured and modeled to be described
and predicted. Beyond that, it is today even necessary to develop a digital twin in order,
thanks to simulation, to predict events and anticipate their consequences.
Yet, as we celebrate today the 100th anniversary of the creation of the IHO, the ocean is still
largely a "terra incognita" to an extent that many earthlings cannot imagine.
This is the challenge that the international hydrographic community must take up: to describe
the ocean for an ever-increasing number of uses and users. What are our assets? I will
mention two.
First of all, the spirit of conquest. Since the time of the Great Discoveries, sailors and
explorers have never stopped looking for routes and passages to improve their navigation.
The modern hydrographer and cartographer continue this work, with different tools of course,
but with the same curiosity.
Secondly, the spirit of innovation. A number of inventions have led to the acceleration of data
acquisition. Echo sounders have replaced the lead line, satellite remote sensing and airborne
laser are commonly used on the coastline, satellite positioning has replaced radio positioning
which had itself replaced the hydrographic circle, the electronic navigational chart has
replaced the paper chart, and finally modern hydrographic vessels equipped with sensors are
equipping more and more countries, thus reinforcing the world hydrographic capacity.
Technological innovation is still accelerating in the 21st century with the new perspectives
offered by autonomous surface or underwater vehicles. These new machines are particularly
well suited to sea conditions, and can, for example, carry out continuous measurements
without stopping for over a day. The quality of the surveys is also very promising, mainly
because thanks to an optimized shape, as there is no need to have a crew on board, they
are subject to fewer platform movements.
These new hydrographic tools will generate volumes of data which will grow exponentially. In
order to process this data in a timely manner our processing methods are no longer
adequate. They will have to evolve without compromising their quality requirements. For
example, hydrographers will have to learn artificial intelligence techniques to process large
data. This work has begun and there is every indication that the automation of processing will
free us from the most repetitive tasks.
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Our activity will therefore continue to evolve. The modern hydrographer of the 21st century,
who is more and more often a woman hydrographer, must take on the expectations of a
much larger community of users and provide them with services adapted to their needs so
that they can conduct their activity safely, efficiently and sustainably. For example, this
involves providing the knowledge bases and services that are essential for deploying
offshore wind farms, ensuring the proper ecological balance of the ocean, supporting the
sustainable use of its resources, planning maritime spaces - in other words, organizing space
distribution and defining the activities that can be carried out there - or supporting the
sovereignty missions of the State action at sea
Fully aware of this new situation, the IHO has profoundly renewed its strategy. Our ambition
is now to provide faster, more relevant and more reliable responses to a much larger
community of sea users in our field.
To continue to innovate, the IHO must be a learning organization capable of adjusting to a
rapidly changing environment. I am talking here about the environment in its literal sense,
which is being transformed by the effects of climate change, sea level rise, ice melting and its
consequences on navigation routes.
The 94 Member States of our Organization can be proud of the work accomplished and
thank the initiators of this beautiful project created at the initiative of H.S.H. Prince Albert 1st
of Monaco. With a reduced but very active team, the IHO's general secretariat carries out an
outstanding work, as interesting today as it was at its creation.
On behalf of all the members of our organization, I would like to thank H.S.H. Prince Albert II
of Monaco for continuing the work of his ancestor and perpetuating Monaco's commitment to
ocean sciences, and I would like to thank the IHO, its secretariat, and Secretary-General
Dr Mathias Jonas for continuing to promote international hydrographic cooperation.
It is a great honour to belong to this Organization. Long life to the IHO.
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List of IHO Secretariat Travel (2021)
DATE

NAME

MEETING

DESTINATION

COUNTRY

FEBRUARY
04

SINAPI

Visit HO Italy

Genoa

APRIL
29 30

JONAS

iXblue pre-visit (IHO Centenary)

Marseille

FRANCE

SEPTEMBER
27 01
KAMPFER
27 01
GUILLAM
28 30
SINAPI

EAtHC 16
EAtHC 16
SEAFUTURE 2021

Lisbon
Lisbon
La Spezia

PORTUGAL
PORTUGAL
ITALY

NOVEMBER
01 05

MANTEIGAS

IBSC Workshop

Lisbon

PORTUGAL

DECEMBER
13 17
13 17

KAMPFER
MANTEIGAS

ICC 2021
ICC 2021

Florence
Florence

ITALY

ITALY
ITALY
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Responsibilities of the Secretary-General and Directors in 2021
Dr. Mathias JONAS – Secretary-General











Relations with EU, the United Nations including IMO, ISA and WMO, international bodies
concerned with hydrographic matters in polar regions, Non-Member States of the IHO,
and other relevant organizations and bodies as appropriate;
Matters concerning IHO Membership, Host Government Affairs;
Public Relations;
Finance and Budget;
Strategic Plan, Work Plan;
Programme Performance Reporting;
IHO Council;
Administration of the IHO Secretariat, Information Technology;
Personnel Administration of the IHO Secretariat, Staff Regulations;

and the following Regional Hydrographic Commissions:


Arctic Regional Hydrographic Commission;



East Asia Hydrographic Commission;



Nordic Hydrographic Commission;



North Sea Hydrographic Commission;



US Canada Hydrographic Commission.

and the following Commission as Chair:


Hydrographic Commission on Antarctica.

Abri KAMPFER – Director (Technical Programme)


HSSC and subordinate bodies;



Relations with ABLOS, IALA, ICA, IEC, ISO, and other relevant organizations, concerning
the HSCC programme;



Technical Support services;



Stakeholder Liaison;

and the following Regional Hydrographic Commissions:


Baltic Sea Hydrographic Commission;



Eastern Atlantic Hydrographic Commission;



North Indian Ocean Hydrographic Commission;



Southern African and Islands Hydrographic Commission;



South-West Pacific Hydrographic Commission.
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Annex D

Luigi SINAPI - Director Inter Regional Coordination and Support Programme -



IRCC, and its subordinate bodies, including IBSC and GEBCO;



Relations with FIG, GEO, IOC, the academic sector (education and training), and other
relevant organizations, concerning the IRCC programme;



Capacity Building, Training, Education and Technical Co-operation, including CB Work
Programme, CB Fund and budget;



IHO Publications;



International Hydrographic Review;



IHO Assembly ;



Annual Report;

and the following Regional Hydrographic Commissions:


Mediterranean and Black Seas Hydrographic Commission;



Meso American - Caribbean Sea Hydrographic Commission;



South-East Pacific Regional Hydrographic Commission;



ROPME Sea Area Hydrographic Commission;



South West Atlantic Hydrographic Commission.
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Annex E

Responsibilities of the Staff of the IHO Secretariat in 2021
Managerial Staff
Mr L. MANTEIGAS

(Portugal)

ADCC

Cooperation and Capacity Building

Mr Y. GUILLAM

(France)

ADCS

Charting and Services

Mr Y. BAEK

(South Korea)

ADDT

Digital Technology

Mr D. WYATT
(Until September 2021)

(United Kingdom)

ADSO

Surveying and Operations

Mr S. HARPER
(From September 2021)

(United Kingdom)

ADSO

Surveying and Operations

Ms G. FAUCHOIS

(France)

MFA

Manager, Finance and Administration

HFrTr
FrTr
SpTr

Head Translator
Assistant Translator
Spanish Translator

DPA
CBA
DCA
OA
ITO
ESO
PRCO
BSA
GSA
TSSO

Digital Publications and Web Assistant
Capacity Building Assistant
Digital Communication Assistant
Office Assistant
Information Technology Officer
Executive Support Officer
Public Relations & Communication Officer
Bureau Support Assistant
GIS Services and Graphic Arts Assistant
Technical Standards Support Officer

Translators
Ms I. ROSSI
Ms P. BRIEDA SAUVEUR
Ms M.P. MURO (Until August 2021)

Technical, Administrative and Service Staff
Ms I. BELMONTE
Ms S. BRUNEL
M. C. BUZZI (from 15 May)
Ms L. CHAVAGNAS
Mr D. COSTIN
Ms C. FONTANILI
Ms S. JONES-COUTURE
Mr A. MAACHE
M. R. ROQUEFORT
Mr J. WOOTTON

Associate Professional Officers
Mr I. PARK

(Republic of Korea)

Standards Support

N. NAGASAKA
(Until March.2021)

(Japan)

GIS and IT Support

K. MATSUMOTO
(From March.2021)

(Japan)

GIS and IT Support
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Annex F
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List of acronyms
A
ABLOS
AIS
ARHC
ATCM

Advisory Board on the Law of the Sea
Automatic Identification System
Arctic Regional Hydrographic Commission
Antarctic Treaty Consultative Meeting

B
BASWG
BSHC

Black and Azov Seas Working Group
Baltic Sea Hydrographic Commission

C
CB
CBSC
CBWP
CHART
CIRM
CL
COMNAP
CSB

Capacity Building
Capacity Building Sub-Committee
Capacity Building Work Programme
Cartography, Hydrography and Related Training (Project)
Comité International Radio-Maritime
Circular Letter
Council of Managers of National Antarctic Programs
Crowdsourced Bathymetry

D
DCDB
DG Mare
DHN
DQWG

Data Centre for Digital Bathymetry
Directorate-General for Maritime Affairs and Fisheries
Diretoria de Hidrografia e Navegação
Data Quality Working Group

E
EAHC
EAtHC
EC
ECDIS
EIHC
EMODnet
ENC
EU

East Asia Hydrographic Commission
Eastern Atlantic Hydrographic Commission
European Commission
Electronic Chart Display and Information System
Extraordinary International Hydrographic Conference
European Marine Observation and Data Network
Electronic Navigational Chart
European Union

F
FIG

International Federation of Surveyors

G
GEBCO
GGC
GIS

General Bathymetric Chart of the Oceans
GEBCO Guiding Committee
Geographic Information System

H
HE

His Excellency
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HO
HSH
HSSC

Hydrographic Office
His Serene Highness
Hydrographic Services and Standards Committee

I
IAEA
IALA
IAPH
IBCSO
IBSC
ICA
ICCWG
IEC
IC-ENC
IENWG
IHB
IHC
IHO
IMO
IMPA
IMSO
INT
IOC
IRCC
ISA
ISO
IT

International Atomic Energy Agency
International Association of Marine Aids to Navigation and Lighthouse Authorities
International Association of Ports and Harbours
International Bathymetric Chart of the Southern Ocean
International Board on Standards of Competence for Hydrographic Surveyors and
Nautical Cartographers
International Cartographic Association
International Charting Coordination Working Group
International Electrotechnical Commission
International Centre for Electronic Navigational Charts
IHO-EU Network Working Group
International Hydrographic Bureau
International Hydrographic Conference
International Hydrographic Organization
International Maritime Organization
International Maritime Pilots’ Association
International Mobile Satellite Organization
International
Intergovernmental Oceanographic Commission
Inter-Regional Coordination Committee
International Seabed Authority
International Organization for Standardization
Information Technology

J
JCOMM
JHOD

Joint Technical Commission for Oceanography and Marine Meteorology
Japan Hydrographic and Oceanographic Department

K
KHOA

Korea Hydrographic and Oceanographic Agency

L
M
MACHC
MBSHC
MEIP
METAREA
MoU
MOWCA
MS
MSC
MSDI
MSDIWG
MSI
MSP
MSP

Meso American - Caribbean Sea Hydrographic Commission
Mediterranean and Black Seas Hydrographic Commission
Maritime Economic Infrastructure Programme
METeorogical Area
Memorandum of Understanding
Maritime Organization for West and Central Africa
Member State
Maritime Safety Committee
Marine Spatial Data Infrastructure
Marine Spatial Data Infrastructures Working Group
Maritime Safety Information
Maritime Service Portfolio
Marine Spatial Planning
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N
NATO
NAVAREA
NAVTEX
NCEI
NCSR
NCWG
NGA
NGIO
NHC
NIOHC
NIPWG
NOAA
NOS
NSHC

North Atlantic Treaty Organization
NAVigational Area
NAVigational TEXt Messages
National Centers for Environmental Information
IMO Sub-Committee on Navigation, Communications and Search and Rescue
Nautical Cartography Working Group
National Geospatial-Intelligence Agency
Non-Governmental International Organization
Nordic Hydrographic Commission
North Indian Ocean Hydrographic Commission
Nautical Information Provision Working Group
National Oceanic and Atmospheric Administration
National Ocean Service
North Sea Hydrographic Commission

O
OGC

Open Geospatial Consortium

P
PI
PMB

Performance Indicator
Project Management Board

Q
R
RENC
RHC
ROK
RoP
ROPME
RSAHC

Regional ENC Coordinating Centre
Regional Hydrographic Commission
Republic of Korea
Rules of Procedure
Regional Organization for the Protection of the Marine Environment
ROPME Sea Area Hydrographic Commission

S
SAIHC
SCRUM
SCUFN
SDI
SEPRHC
SHOM
SOLAS
SPI
SWAtHC
SWPHC

Southern African and Islands Hydrographic Commission
Sub-Committee on Regional Undersea Mapping
Sub-Committee on Undersea Feature Names
Spatial Data Infrastructures
South East Pacific Regional Hydrographic Commission
Service hydrographique et océanographique de la marine
International Convention for the Safety of Life at Sea
Strategic Performance Indicator
South West Atlantic Hydrographic Commission
South West Pacific Hydrographic Commission

T
TALOS
TC
ToR
TSCOM
TWCWG

Technical Aspects of the UN Convention on the Law of the Sea
Technical Committee
Terms of Reference
Technical Sub-Committee on Ocean Mapping
Tides, Water Level and Currents Working Group
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U
UAE
UK
UKHO
UN
UNESCO
UN-GGIM
UNH
USA
USCHC

United Arab Emirates
United Kingdom
United Kingdom Hydrographic Office
United Nations Organization
United Nations Educational, Scientific and Cultural Organization
United Nations Committee of Experts on Global Geospatial Information Management
University of New Hampshire
United States of America
USA-Canada Hydrographic Commission

V
W
WEND
WG
WMO
WP
WPI
WWNWS
WWNWS-SC

Worldwide ENC Database
Working Group
World Meteorological Organization
Work Programme
Working-level Performance Indicator
World Wide Navigational Warning Service
WWNWS Sub-Committee

X
Y
Z
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PART 2 – FINANCE
Financial statements and accounts for 2021

P-7
161 | P a g e

P-7
162 | P a g e

Foreword to the Finance Report for 2021
Introduction
1.This part of the Annual Report 2021 presents the statements of the finances and accounts of the
IHO for the 2021 fiscal year in accordance with the Financial Regulations of the IHO.
Result for the fiscal year 2021
2.The audited financial statements indicate a positive result for 2021 of 229 622.32€ (see Table 9
(English) and 10 (French)). This result comprises a surplus of 70k€ from the budget implementation,
an additional income of 150k€, an underspend of 17k€ in capital expenditure and the inclusion of
the amount paid for depreciable assets of 7k€.
Budget implementation
3.It should be noted that the high surplus in 2021 results from the effects of the COVID-19 pandemic
on many fiscally relevant operations, as the Secretariat has been mostly on home office regime in
2021, with VTC meetings and very little travel. Recruitment to replace retired staff members was
also delayed.
4.On recommendation from the auditors (see the Auditors Report attached), a provision for leave
days not taken in 2021 of 36K€ has been made.
5.In order to meet the retirement obligations placed on the Secretariat by means of the Staff
Regulations (Article 9.6.1), the IHO had a contract with a local insurer, NSM/Neuflize, to provide
capital or a pension by event of retirement of the locally recruited members of staff. This contract
was a type of life insurance which allowed to accumulate capital with interest, but with no guarantee
to pay a pension on a level equivalent to the local pension system (CAR) in place for workers in the
Principality. On retirement the Staff Member can choose the accumulated capital or a pension paid
by the IHO. In the case of the choice of a pension, the accumulated capital was transferred to the
Secretariat, who then paid a pension equivalent to the one provided by the CAR to the new retiree.
In February 2021, NSM/Neuflize cancelled this contract without pre-warning.
6.The Secretariat has successfully managed to contract another insurance company, GAN VIE, to
fully externalize the obligations set out by the Staff Regulations. The capital or the pension as
required by the Staff regulations will now be paid directly by the insurer. The new contract is based
on the condition that the capital needed to provide this pension for the duration of the statistic life
expectancy is accounted to the insurance depot at the date of retirement of the staff member. A
calculation of the provision needed to pay this capital is made and adjusted every year. At the end
of 2021, this provision was estimated to be 2M€ in total until the furthest date of retirement of the
current staff members within the next 35 years. A provision of 499K€ was made in 2021, which will
cover the next 3 years. Further reasonable provisions will be required over the years to come.
Though the need for capital is substantial, this contract is advantageous for IHO, as it removes the
uncertainty about the expected duration of payment from the IHO budget. This pension insurance
contract applies to future retirees only. The current group of retirees will continue to receive
payment from the old system of the Internal Retirement Fund.
Extraordinary income and expenditure
7.The extraordinary income (150k€ - see table 3) results from the administration fee provided by
donors for some Capacity Building activities, the payment of contributions in arrears by Member
States and a gain in currency exchange.
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Supplementary remarks
Outstanding financial contributions from some Member States
8.When assessing the positive balance sheet result it should be noted that several Member States
failed to pay their annual financial contributions in the course of the fiscal year 2021. At the end of
the year, 13 Member States had not paid their annual contributions in full. This amounted to 192k€,
which is, in effect, income for 2021 yet to be received and represents 5.54% of the total value of the
expected Member States’ contributions. The 5.54% unpaid receivables of 2021 compare with 6.04%
debts for 2020 and 8.46% debts for the 5-year average. When these debts are cleared, they will be
reflected in the relevant yearly accounts as extraordinary income.
Internal Retirement Fund
9.The Internal Retirement Fund (IRF) supports the IHO’s long-established independent retirement
plan (pension scheme) for a number of retired members of the Secretariat staff. The pensions of ten
retired members of staff are covered by the IRF. The IRF is purposely maintained in low-risk
investment accounts. The investment sum required at the end of 2021 to meet the estimated
liabilities of the IRF over its lifetime, decreased by 98,609€ to 3,607,306€. This is due in part to the
allocation of a budget surplus accrued in 2020 and transferred in 2021 to this fund.
10.The estimated liability on the IRF is calculated and adjusted every year using an actuarial
assessment. It is dependent on several factors that are very difficult to predict, including the
estimate of long-term interest rates and the longevity of the pensioners in the relatively small cohort
of beneficiaries of the pension scheme.
11.An ongoing allocation to the IRF of 150k€ is included in the approved budget for 2022.
Capacity Building Fund
12.In 2021 the activities to build hydrographic capacity as planned in the annual Work Programme
Part III were low, due to the COVID-19 pandemic and the postponement of some of the earmarked
CB activities (i.e. Cat A and Cat B courses). The Secretariat received 517,731€ from the Republic of
Korea, and 405,549€ from Japan. The total expenditure was 339,493€, and the balance at the end
of 2021 is 1,666,790€.
Other Funds
13.Relocation Fund. The Relocation Fund is in a healthy position to meet all anticipated
expenditure of the relocation of internationally recruited members of staff upon their joining or
leaving the IHO Secretariat over the next few years without any need to adjust the budget forecast.
14.Assembly Fund. The contribution to the Assembly Fund from the annual budget will cover the
expenses of the triennial Assembly. The 2nd session of the Assembly was held virtually, due to the
pandemic, which meant that the costs were comparably low. The costs for the annual Council are
allocated separately from this Fund in the operational budget to an annual amount of 15k€ for 2021
to 2023.
15.Special Projects Fund. At the end of the year, the positive balance of the Special Projects
Fund was 254,431€. In 2021 the principal use of the Fund was for the celebration of the IHO
centenary. The costs for the hybrid event amounted to 32,084€.
16.IBSC Fund. The IBSC Fund was established in 2010. At the request of the Fédération
Internationale des Géomètres (FIG) Secretariat, which had administered the Fund on behalf of the
IBSC since its establishment, the IHO Secretariat, as secretary of the IBSC, took over the role of
treasurer of the Fund in 2015. The Fund holds the income generated by the IBSC through its fees
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structure and supports the normal operations of the IBSC that is jointly operated and governed by
the IHO, the FIG and the International Cartographic Association (ICA). The balance of the fund on 1
January 2021 was 67,147€. An amount of 29,273€ was received in fees from institutions seeking
recognition by IBSC and 11,309€ was spent on travel expenses for the Board members to attend
meetings. The Fund is in a healthy financial situation, is self-sufficient, with a positive balance at the
end of 2021 of 85,111€.
17.GEBCO Fund. Based on a proposal of the Nippon Foundation and the GEBCO Guiding
Committee, the IHO and the IOC as parent organizations of GEBCO agreed on a joint project
named SEABED2030, aiming to increase the detail of global knowledge of the seabed topography
of the seas and oceans. Within the framework of the project, the IHO Secretariat accepted to
administer the project fund as donated by the Nippon Foundation. In 2021 the Secretariat received
3,547,326€ for the administration of the fourth year of the SEABED2030 project from the Nippon
Foundation. At the end of 2020, a balance of 1,368,685€ remained in the SEABED2030 account. In
2021, 3,026,466€ were spent for reimbursement of salaries, operational costs and travel expenses
of the operational phase. An amount of 7,700€ was spent for the SCUFN Gazetteer and 274,309€
for the GEBCO Symposium. An amount of 1,634,037€ remains for payment of the forthcoming
activities of global and regional data centers forming the infrastructural part of the project.
Conclusion
18. The Secretariat, ever mindful of the difficulty in forecasting the income of the Organization due
to none or late payment of financial contributions by Member States and other factors, continues to
take a conservative approach to the budget and finances of the Organization. However, confidence
remains in the financial health of the IHO and its ability to meet all its current obligations.
Yours sincerely,

Dr Mathias JONAS
Secretary-General
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