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Preamble vii

PREAMBLE

The main purpose of the “Manual for Use by the Maritime Mobile and Maritime
Mobile-Satellite Services” has been to provide the maritime community with a
compilation of the most relevant ITU treaty texts, ITU regulatory texts and ITU
technical and operational texts that are relevant to the maritime mobile and maritime
mobile-satellite services, so that the concerned persons could have ready reference to
these texts in the application of the relevant radiocommunication procedures. The
requirement for providing ship stations with the Maritime Manual was introduced into
the Radio Regulations in 1979 following an earlier requirement, dating back to 1927,
for providing the Radio Regulations and the Convention, onboard ship.

The form of the Manual and its contents and periodicity is determined by the
Radiocommunication Bureau in consultation with administrations and international
organizations concerned and revised versions have been published following each new
edition of the Radio Regulations.

The changing requirements after the introduction of the GMDSS regarding the
personnel onboard ship however, has resulted in a situation where some of the texts
included in the Manual have become very complex for the maritime personnel. In order
to improve its practical utility a new kind of Handbook describing the GMDSS and/or
other maritime operational procedures in a tutorial manner, rather than a compilation of
complex technical texts has been prepared.

In this context, the Radiocommunication Bureau consulted the maritime community
with a questionnaire which led to further discussion at the World Radiocommunication
Conference 2007 (WRC-07).

The decisions of the Conference were recorded in Resolution 355 (Content, formats and
periodicity of the maritime-related service publications) which, with regard to the
Manual, invited the ITU-R to conduct studies with a view to developing a practice-
oriented and user-friendly format of the Manual and to periodically update the text to
cover the latest developments, and to complete these studies by 31 December 2010.

In line with these decisions, the Radiocommunication Bureau prepared a new structure
giving extended and modified scope to the publication in cooperation with ITU-R
Working Party 5B and IMO resulting in a concept of a Manual in two volumes:

– Volume 1 to give practical information;

– Volume 2 to contain the regulatory texts of the existing Manual.
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FOREWORD

This first edition of the new Volume 1 of the Manual for use by the Maritime Mobile
and Maritime Mobile-Satellite Services is published in accordance with Article 20
(No. 20.14) of the Radio Regulations, and results from studies carried out in the ITU-R
during 2008 and 2009. Volume 1 complements Volume 2 of the Manual by providing
descriptive text of the organisation and operation of the GMDSS and other maritime
operational procedures. Volume 2 contains extracts of the regulatory texts associated
with maritime operations.

This Volume contains the following chapters:
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Annexes are also provided to describe: Terms and definitions, Technical characteristics
of stations, Table of allocation of international call sign series, Table of allocation of
Maritime Identification Digits and List of Abbreviations and Glossary.
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1 Introduction
Communication with ships was the first application of radio at the end of the nineteenth
century. Ships started fitting radio installations for the purpose of improving the
business of the ship and gradually these installations came to be used also for distress
and safety purposes. With an increasing number of ships using radio, the need for
technical standards and common operating procedures became important together with
a need to regulate the use of the frequencies. This all led to the development of the
Radio Regulations in 1906 which today are maintained by the radiocommunication
sector of the International Telecommunication Union (ITU).

The distress and safety system was developed for the larger commercial ships and relied
on the use of Morse radiotelegraphy on 500 kHz, together with the later additions of
radiotelephony on 2 182 kHz and 156.8 MHz (VHF channel 16). As the technology
advanced, it became practicable to fit radio to smaller and smaller ships, so that by the
latter part of the twentieth century it had become a requirement for most commercial
ships to carry radio for distress and safety purposes. These requirements are laid down
in the International Convention for the Safety of Life at Sea (SOLAS) which is
maintained by another United Nations specialized agency, the International Maritime
Organization (IMO). A description of the organizations involved is given in Chapter 3.

Other ships, which are not legally subject to the regulation of the SOLAS Convention,
gradually began to carry radio either by national or regional requirements or
voluntarily. Today these ships are by far the majority users of maritime radio.

The Global Maritime Distress and Safety System (GMDSS) derived from studies
carried out in the ITU and IMO starting in the mid-1970s. These led to quite a different
system from that used hitherto. The previous system had been ship-to-ship. It relied on
a ship in distress being able to contact another ship that could assist which in turn
required aural watch-keeping on ships and skilled personnel (often a dedicated radio
officer) to handle the communications.

The new system was ship-to-shore, enabling a degree of automation on the ship with
less skilled operators. This did, however, result in a new need for skilled operators on
shore operating in a global search and rescue network. IMO subsequently devoted
considerable effort into organising its member states to achieve this. The ITU
established the appropriate regulatory framework for the implementation of the
GMDSS through the 1983 and 1987 World Administrative Radio Conferences for the
Mobile Services (WARC Mob-83 and -87) which adopted amendments to the ITU
Radio Regulations prescribing frequencies, operational procedures and radio personnel
for the GMDSS.

A further change with the new system was that it applied not only to ships but also to
persons in distress. An overview of the GMDSS is given in Chapter 2 and its general
rules in Chapter 4. The ships subject to the SOLAS Convention converted to the new
system in the period between 1992 and 1999.
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Communications with ships is achieved with a mobile radiocommunication service as
defined by the ITU (definitions are given in Annex 1). The Radio Regulations specify
certain bands which are reserved for the mobile service. A few parts of these bands are
further reserved for use by maritime communications only and they are referred to as
bands for the maritime mobile service.

Similarly, if satellite communications are involved the service is known as the mobile-
satellite service and the maritime mobile-satellite service. The use of the frequencies in
these services is described in Chapter 7.

The Radio Regulations are maintained by World Radiocommunication Conferences and
the most recent Conference held in 2007 (WRC-07) achieved a complete revision of the
operational procedures for distress, urgency and safety communications. These
operational procedures are described in Chapter 6 and the operation of the equipment
carried on the ships is described in Chapter 5.

The Radio Regulations, which are binding on the member administrations of the ITU,
provide the regulatory framework for the use of the radio spectrum. The other Chapters
of this Volume describe the relevant regulatory provisions employed with maritime
operations. Volume 2 of the Manual includes the relevant texts of the Articles and
Appendices of the Radio Regulations related to maritime issues.

2 System overview of the GMDSS

2.1 Principles of distress alerting
The GMDSS includes a ship-to-ship component using VHF radio with digital
selective-calling (DSC) but for distress alerting it is fundamentally a ship-to-shore
system. Ships carry equipment which enables them to transmit ship-to-shore distress
alerts. Ships equipped according to SOLAS Chapter IV additionally carry equipment
which enables them to transmit ship-to-shore distress alerts by two separate and
independent means, each using a different radiocommunication service.

The distress alerts when received on shore are routed to a rescue co-ordination centre
(RCC). The function of the RCC is to transmit a distress acknowledgement which
indicates that it has accepted responsibility for the incident. The RCC will then relay the
distress alert back to the area of the distress in order to raise contact with ships in the
area which may be able to assist as shown in Fig. 1.
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FIGURE 1

Description of distress alerting showing the function of the RCC

Maritime-01

Ship in distress, transmits a distress alert
by terrestrial or satellite communications

Rescue coordination
centre (RCC)RCC relays the alert to ships in the area

that may be able to assist

It is a requirement of SOLAS Chapter V that a master of a ship receiving a signal that
persons are in distress at sea proceeds to their assistance with all speed. Alternatively,
the RCC (see Fig. 2) may be able to deploy search and rescue vehicles of its own or
from a cooperating state.

The arrangements for the provision of search and rescue services are given in the IMO
International Convention on Maritime Search and Rescue (SAR Convention). Parties to
the Convention are required to establish and agree search and rescue regions. IMO has
divided the world into SAR areas and invited Member States to cooperate with
arrangements so that SAR services will be available when needed. The detail is
maintained in the IMO Global Maritime Search and Rescue (SAR) Plan (Published by
IMO in a series of SAR Circulars) and a top level overview is shown in Fig. 3.
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FIGURE 2

Two views of the RCC at Riga in Latvia showing the building
and an operator on watch

Maritime-02
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2.2 Communication services
There are satellite communications and terrestrial communications available for use in
the GMDSS.

At the present time, satellite services which include distress alerting are provided by
Inmarsat (a commercial non-government company) and Cospas-Sarsat (a multi-national
government-funded organization).

Inmarsat provides two-way communications to ships globally except for the polar
regions (these are largely not navigable by ships).

Cospas-Sarsat provides complete global coverage but with a system that is limited to
the reception of signals from emergency position-indicating radiobeacons (EPIRBs) –
there are no facilities for other communication or for transmission of signals to ships.

Terrestrial services (see Fig. 4) are provided by some administrations. They may be
long range which use high frequencies (HF) in the bands 4, 6, 8, 12 and 16 MHz as well
as 18, 22 and 25 MHz for DSC and radiotelephony which can provide global coverage.

FIGURE 4

Terrestrial communications require the provision of base stations about every
30 nautical miles (see Note 1) for VHF and 150 nautical miles for MF.
The figure shows modem equipment which is used to convey the radio
signals over cables to remote base station sites and an antenna tower.

Antenna towers can sometimes be shared with other services,
in this case with cellular telephone in Lindi, Tanzania

Maritime-04

NOTE 1 – 1 nautical mile = 1 852 m.
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Radiotelex narrow-band direct-printing (NBDP) services may also be provided but the
use of NBDP is declining. Terrestrial services may be provided at a medium range
using MF 2 187.5 kHz for DSC and 2 182 kHz for radiotelephony, or a short range
using VHF 156.525 MHz (channel 70) for DSC and 156.8 MHz (channel 16) for
radiotelephony.

The operational and personnel requirements for maritime radiocommunications are
described in the GMDSS by referring to four communication sea areas (see Fig. 5), viz.:

A1 An area within the radiotelephone coverage of at least one VHF coast station in
which continuous DSC alerting is available. Such an area extends typically 20 –
30 nautical miles from the coast station.

A2 An area, excluding sea area A1, within the radiotelephone coverage of at least
one MF coast station in which continuous DSC alerting is available. For
planning purposes this area typically extends up to 100 nautical miles offshore,
but would exclude any A1 designated areas. In practice, satisfactory coverage
may often be achieved out to around 400 nautical miles offshore.

A3 An area, excluding sea areas A1 and A2, within the coverage of an Inmarsat
geostationary satellite in which continuous alerting is available. This area lies
between about latitudes 76o north and south, but excludes A1 and/or A2
designated areas.

A4 An area outside sea areas A1, A2 and A3. This is essentially the polar regions,
north and south of about 76o of latitude, but excludes any other areas.

The details of the sea areas are given in the IMO GMDSS Master Plan (Published by
IMO in a series of GMDSS Circulars).

All oceans are covered by HF services for which the IMO requirement is to have two
coast stations per ocean region.

Not all coastlines are provided with A1 or A2 sea areas (see Fig. 3) and ships trading
along those may need to be equipped with satellite communication equipment.

Satellite communication equipment was an expensive option in the early days of the
implementation of the GMDSS, but now virtually all commercial ships are fitted with
satellite terminals due to other IMO requirements for a Ship Security Alert System and
Long-Range Identification and Tracking.
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FIGURE 5

Example of sea areas
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2.3 Provision of Maritime Safety Information
The GMDSS includes an internationally and nationally coordinated network of
broadcasts containing information which is necessary for safe navigation. This
information can be received by ships using equipment which automatically monitors the
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appropriate transmissions, displays information which is relevant to the ship and
provides a print capability. This concept is illustrated in Fig. 6.

FIGURE 6

The maritime safety information service
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By agreement between IMO, the International Hydrographic Organization (IHO) and
the World Meteorological Organization (WMO), the world is divided into
21 NAVAREAs/METAREAs (including five areas recently introduced for the Arctic
region) as shown in Fig. 7.
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FIGURE 7

NAVAREAs/METAREAs for promulgating maritime safety information by radio showing
the area coordinators for navigational warnings and meteorological information

Maritime-07
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NOTE 1 – The delimitation of such areas is not related to and shall not prejudice the delimitation of any
boundaries between States.

Information is provided for defined areas of sea. Navigational warnings are provided in
accordance with the standards, organization and procedures of the IHO/IMO World-
Wide Navigational Warning Service.

Meteorological information is provided in accordance with the WMO technical
regulations and recommendations. SAR information is provided by the various
authorities responsible for coordinating maritime search and rescue operations and
other urgent safety-related information is provided by the relevant national or
international authority responsible for managing the system or scheme.
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2.4 Main sub-systems of the GMDSS
The main sub-systems used in the GMDSS may be described as follows:

1 The digital selective-calling terrestrial communication system

The digital selective-calling (DSC) is incorporated in MF, HF and VHF radios to
provide a quick and reliable means of communication between ships and the shore and
between ships. DSC is a signalling system which provides a method of calling a station
or a group of stations. DSC provides automated access to coast stations and ships for
the transmission and reception of all types of messages from the routine to the distress
category. This automated calling system is used as the initial means of contact with
other stations.

The DSC system is optimized for use in emergencies and the distress alert includes
information on the identity of the vessel in distress and the last recorded position and
can also include the nature of the distress.

2 The satellite communication system

Satellite networks are capable of providing a full range of communication services,
encompassing all general communications requirements, as well as distress and safety
functions, within the network coverage area.

3 The Maritime Safety Information (MSI) system

Two principal methods are used for broadcasting maritime safety information;
NAVTEX for broadcasts to coastal waters, within approximately 200 nautical miles
from the shore, and SafetyNET for broadcasts which cover all the waters of the globe
except for sea area A4. HF NBDP may also be used to promulgate maritime safety
information in areas outside SafetyNET or NAVTEX coverage particularly for sea
area A4.

Many coastal authorities also broadcast maritime safety information by radiotelephony
for use by vessels which are not carrying NAVTEX or SafetyNET receivers. These
vessels do not benefit from the automatic monitoring and recording provided by these
receivers and require a radio watch to be kept at the appropriate time.

4 The emergency position-indicating radiobeacon system

The emergency position-indicating radiobeacon (EPIRB) alerting facilities are available
through the Cospas-Sarsat satellite system which is designed to provide distress alert
and location data to assist SAR operations, using spacecraft and ground facilities to
detect and locate signals of distress beacons operating on 406 MHz. EPIRBs may be
installed to float free of a sinking vessel and start transmitting automatically. The
406 MHz system also supports radiobeacons carried aboard aircraft (ELTs) or used as
personal locator beacons (PLBs).
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5  The locating system

Search and rescue locating devices are used to locate a survival craft or a distressed
vessel. They can be either radar SART (Search and Rescue Transponder) or AIS-SART
(Automatic Identification System – Search and Rescue Transmitter). The intent is that
the locating device is compatible with the equipment normally carried on a ship so that
any ship can conduct a rescue operation if special search and rescue vehicles are not
available.

The SART is a portable radar transponder (racon) which is designed to provide a
locating signal when interrogated by 9 GHz (3 cm wavelength) radar.

The AIS-SART operates by sending updated position reports which can be read by the
AIS receiver on the rescuing ship.

6 The on-scene system

The on-scene system enables short to medium range communications to be carried out
during the course of a search and rescue operation. This is typically achieved by the use
of VHF portable radios (called two-way VHF radiotelephone apparatus) working on the
maritime channels or possibly aeronautical channels.

Further information on the radio systems used in the GMDSS is given in Chapter 5 of
this Manual.

3 The scope of activities and responsibilities

3.1 International Telecommunication Union
The International Telecommunication Union (ITU) was founded in Paris in 1865 as the
International Telegraph Union. ITU took its present name in 1934 and became a
specialized agency of the United Nations in 1947 (see Fig. 8). The ITU
Radiocommunication Sector (ITU-R) plays a vital role in the global management of the
radio-frequency spectrum and satellite orbits – limited natural resources which are
increasingly in demand from a large and growing number of communication services.

The basic texts of the ITU are its Constitution and its Convention. For
radiocommunications the Constitution and the Convention are complemented by the
Radio Regulations which are binding on the ITU’s 191 Member States.

The ITU-R carries out studies and approves Recommendations on radiocommunication
matters intended to assure the necessary performance and quality in operating
radiocommunication systems.

The ITU Constitution describes the basic requirements of telecommunications and in
particular includes Articles for secrecy of telecommunications, priority of
telecommunications concerning safety of life, harmful interference, distress calls and
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messages, and false or deceptive distress or identification signals. These Articles are
described further in Chapter 10.

FIGURE 8

The ITU headquarters in Geneva, Switzerland

Maritime-08

The ITU Convention describes operational matters including arrangements for the
charges for telecommunication services. By agreement, transmissions concerning
distress traffic, urgent ship-to-shore navigational and meteorological danger reports and
medical assistance for persons in grave and imminent danger are free of charge to ships.

The Radio Regulations include many provisions of direct relevance to the stations on
ships and shore, to the operation of communication services, to the conduct of distress
and safety communications and to the GMDSS in general. The most relevant provisions
of the Radio Regulations can be found in:
– Chapter V dealing with licensing and identification of radio stations;
– Chapter VII related to distress and safety communications;
– Chapter IX fully devoted to maritime services;
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– Appendices 15, 17 and 18 containing information on GMDSS frequencies, HF
and VHF communications.

These will be explored further in later chapters.

Volume 2 of this ITU Maritime Manual includes the full texts of the Articles and
Appendices of the Radio Regulations related to maritime issues.

Such detailed international regulations of maritime communications are required due to
a broad international use of equipment and practices, which implies the need to have the
relevant procedures and technical material at the international level. Fundamental to the
system of regulation is the requirement for licensing which is the subject of Radio
Regulations, Article 18.

Article 18 states that no transmitting station may be established or operated without a
licence issued by or on behalf of the government of the country to which the station in
question is subject. The government which issues the licence indicates therein the
particulars of the station, including its name, call sign and the general characteristics of
the installation in one of the languages of the ITU. The licence also mentions that the
holder is required to preserve the secrecy of telecommunications (see Chapter 10).

The ITU further maintains and updates the Global Administration Data System
(GLAD) www.itu.int/ITU-R/go/glad published on the ITU web site. GLAD is an online
data retrieval-system and a central repository of ITU-R common information
concerning administrations and geographical areas. It includes:
– List of all geographical area designations.
– List of ITU Member States.
– List of non-Member States of the ITU but Member of the UN.
– List of symbols designating certain International Organisations.
– List of special regional designations.
– List of symbols indicating a special administrative status.

The site also contains the following allocation tables (see Chapter 9):
– Table of International Call Sign Series.
– Table of Maritime Identification Digits (MIDs).
– Table of coast station identification numbers.
– Table of ship station selective call numbers.
– Table of selective call numbers for predetermined groups of ship stations.

ITU also maintains and updates the Maritime mobile Access and Retrieval System
(MARS) www.itu.int/ITU-R/go/mars. This internet-based system provides users with
the means to access and retrieve operational information registered in the ITU maritime
database. This information has been notified, to the Radiocommunication Bureau, by
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Administrations of the Member States of the ITU. The ITU maritime database contains
information concerning:
– Ship stations.
– Coast stations.
– Addresses of Accounting Authorities.
– Addresses of administrations which notify information.
– MMSI assigned to Search and Rescue (SAR) aircraft.
– MMSI assigned to AIS Aids to Navigation (A to N).

MARS also links to other maritime-related sites within the Radiocommunication
Bureau and makes available the various notification forms used for the submission of
data. MARS is available to everyone and at no cost on a 24 h/7 day basis and updates
are carried out weekly (at 03:00 UTC every Monday morning).

Further information is also provided in ITU publications including the List of Coast
Stations and Special Service Stations (List IV), the List of Ship Stations and Maritime
Mobile Service Identity Assignments (List V).

An overview of ITU publications of most relevance to maritime communications is
given in Chapter 11.

3.2 International Maritime Organization
The International Maritime Organization (IMO) Convention was adopted at a
conference held in Geneva in 1948 under the auspices of the United Nations and it
entered into force in 1958. The first meeting of IMO was held in London in 1959. IMO
(see Fig. 9) is the specialized agency of the United Nations with responsibility for the
safety and security of shipping and the prevention of marine pollution by ships. The 168
member governments use IMO to draw up internationally agreed standards, for which
there are now 29 Conventions together with some 600 codes and recommendations that
can be applied to ships.

The International Convention for the Safety of Life at Sea (SOLAS) in its successive
forms is generally regarded as the most important of all international treaties
concerning the safety of merchant ships. The first version was adopted in 1914, in
response to the Titanic disaster, the second in 1929 and the third in 1948. The SOLAS
Convention then became one of the main instruments of the IMO and the first major
task for the new Organization.

The resulting 1960 Convention represented a considerable step forward at the time in
modernizing regulations and in keeping pace with technical developments in the
shipping industry. The intention was to keep the Convention up to date by periodic
amendments but in practice the amendments procedure proved to be very slow. It
became clear that it would be impossible to ensure the entry into force of amendments
within a reasonable period of time.
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FIGURE 9

The IMO headquarters in London, United Kingdom
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As a result, a completely new Convention was adopted in 1974 which included a new
amendment procedure – the tacit acceptance procedure – designed to ensure that
changes are made within a specified (and acceptably short) period of time. The SOLAS,
1974 Convention was subsequently amended in 1988 to introduce the provisions for the
GMDSS.

The chapters of the SOLAS Convention of most relevance to the GMDSS are:
– Chapter II-1 (Construction – Structure, subdivision and stability, machinery

and electrical installations) which includes the requirements for an emergency
source of electrical power capable of powering the radio installations for a
period of 36 hours for passenger ships and 18 hours for cargo ships.

– Chapter III (Life-saving appliances and arrangements) which includes the
requirements for the carriage of VHF portable radios and search and rescue
locating devices.
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– Chapter IV (Radiocommunications) which describes the GMDSS, the
undertakings by contracting governments to provide radiocommunication
services and the ship requirements.

– Chapter V (Safety of Navigation) which contains the obligation for
governments to disseminate navigational and meteorological warnings and
provide search and rescue services, the requirements to carry certain
navigational equipment some of which is associated with the GMDSS such as
the carriage of a receiver for a global navigation satellite system and the
carriage of a radar compatible with the SART, the requirement to carry the
International Code of Signals and Volume III of the International Aeronautical
and Maritime Search and Rescue (IAMSAR) Manual, and the obligation for
the master of a ship to communicate danger messages and provide assistance
in distress situations.

SOLAS Chapter IV applies (with some exceptions) to all passenger ships and to cargo
ships of 300 gross tonnage and upwards when engaged in international voyages.

A passenger ship is defined as a ship which carries more than twelve passengers, where
a passenger is defined as any person other than the master and the members of the crew
or other persons employed or engaged in any capacity on board the ship on the business
of the ship and a child under one year of age. A cargo ship is simply defined as any
ship which is not a passenger ship.

Gross tonnage is a function of the internal volume of a ship calculated by methods
given in the International Convention on Tonnage Measurement of Ships. It provides a
measure of the cargo carrying capacity of a ship and forms the basis for manning
regulations, safety rules, registration fees and port dues.

An international voyage means a voyage from a country which has adopted the SOLAS
Convention to a port outside the country, or conversely.

The Conventions, codes and recommendations of the IMO which are of most relevance
to maritime communications are given in Chapter 11.

3.3 Administrations and national authorities
The term “Administration” is used to describe any governmental department
responsible for discharging the obligations of the binding conventions of the United
Nations. In any one country there will typically be different departments for ITU
matters and IMO matters. The individual administrations transpose the convention
requirements into the national legislation of the country.

Administrations frequently set up national authorities to support the legislation for the
country dealing with specialized activities. For radio matters these might be activities
such as radio licensing (see § 3.1), examination for operator’s certificates
(see Chapter 8 and Fig. 10), assigning MMSIs (see Chapter 9), national frequency
planning and control of interference (see Chapter 10). For maritime matters they might
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be registration of ships, certification of ships and seafarers, inspection of ships and
provision of aids to navigation.

An administration that maintains a register of ships is termed a “Flag state” which
means a state whose flag a ship flies and is entitled to fly.

FIGURE 10

Training centre set up by the Norwegian Administration
for operator’s certificates
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4 General rules of the GMDSS

4.1 General provisions
The provisions for distress and safety communications are given in the Radio
Regulations, Chapter VII. Distress and safety communications include distress, urgency
and safety calls and messages. The Chapter contains the provisions for the operational
use of the GMDSS which are obligatory in the maritime mobile service and maritime
mobile-satellite service for all stations using the frequencies and techniques of the
GMDSS.
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The Chapter refers to the SOLAS Convention for the detail of the functional
requirements, system elements and equipment carriage requirements of the GMDSS.

Within Chapter VII, Article 30 of the Radio Regulations contains the general provisions
which include aeronautical provisions and certain provisions for land mobile stations.

Mobile stations of the maritime mobile service are permitted to communicate, for safety
purposes, with aircraft (see Fig. 11) using the GMDSS procedures and frequencies.

FIGURE 11

Aircraft are permitted to use the GMDSS for safety purposes. Search and Rescue aircraft
may be fitted with both aeronautical and maritime VHF communications including DSC,

with Automatic Identification Systems and with direction finding equipment
to home on 121.5 MHz and 406 MHz
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Additionally, aircraft may communicate, for distress and safety purposes, with stations
of the maritime mobile service. Aircraft, when conducting search and rescue operations,
are also permitted to operate digital selective-calling (DSC) equipment on the VHF
DSC frequency 156.525 MHz (channel 70), and automatic identification system (AIS)
equipment on the AIS frequencies 161.975 MHz and 162.025 MHz.
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Land mobile stations in uninhabited, sparsely populated or remote areas are also
permitted, for distress and safety purposes, to use the frequencies provided for the
GMDSS providing the GMDSS procedures are used.

Article 30 of the Radio Regulations also contains an important provision which derives
from the general rules on the assignment and use of frequencies:
– no provision of the Radio Regulations prevents the use by a mobile station or a

mobile earth station in distress of any means at its disposal to attract attention,
make known its position, and obtain help.

However, it should be noted that the successful outcome of a distress incident is more
likely if the procedures of the GMDSS are used to obtain assistance from the
international SAR organizations. Further guidance on other means to attract attention is
given in the IAMSAR Manual (published by IMO).

4.2 Functional requirements
Nine functional requirements of the GMDSS are described in SOLAS Chapter IV,
regulation 4. Ships subject to the SOLAS Convention are required to be capable of
performing all nine functions while at sea. Other ships should consider the nine
functions when deciding to what extent they intend to participate in the international
SAR system (see § 4.6).

The functional requirements are:

1 Transmitting ship-to-shore distress alerts by at least two separate and
independent means, each using a different radiocommunication service

On a sea area A1 ship, for example, the primary means would be the VHF DSC, and the
secondary means could be a satellite EPIRB. In the case of a sea area A4 ship, the
primary means would have to be HF DSC and the secondary means a satellite EPIRB.
If the EPIRB is used as the secondary means of alerting it has to be capable of being
activated from a position close to the position from which the ship is normally
navigated. This may mean carrying an extra EPIRB on some ships as the float-free
EPIRB needs to be mounted clear of obstructions.

2 Receiving shore-to-ship distress alerts

If,  for  example,  a  ship  sends  a  distress  alert  via  an  EPIRB  or  Inmarsat  C  satellite
terminal, any ships which might be in the vicinity will not become aware of the distress
until the shore authorities relay the distress details by directing a DSC call and/or a
satellite call to all ships within a defined area.

3 Transmitting and receiving ship-to-ship distress alerts

A ship in distress can alert other ships in the vicinity by sending a DSC distress alert on
VHF  and  follow  it  up  with  a  distress  (MAYDAY)  voice  call  and  message  on  VHF
channel 16.
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4 Transmitting and receiving search and rescue co-ordinating communications

The functions for rescue co-ordination are described in the IAMSAR Manual.
Normally, a rescue co-ordination centre will designate a Search and Rescue Mission
Co-ordinator for the duration of the incident who will select communication methods
appropriate to the incident and the vessels involved.

5 Transmitting and receiving on-scene communications

On-scene communications are coordinated by the designated On-Scene Commander as
described in the IAMSAR Manual and may involve communications with aircraft, as
well as with other ships and the shore.

6 Transmitting and receiving signals for locating

The SART receives signals from a ship’s 9 GHz radar and responds with a
characteristic transmission. The AIS-SART does not have a receiver and transmits
autonomously on VHF channels. Satellite EPIRBs also contain a homing beacon
working on the aeronautical frequency of 121.5 MHz and some aircraft are also capable
of homing on the 406 MHz transmissions of the EPIRB.

7 Transmitting and receiving maritime safety information

VHF radiotelephony may be used to transmit danger messages to ships in the vicinity,
reporting dangerous ice, dangers to navigation, tropical storms, sub-freezing air
temperatures or winds of force 10. MF, HF or satellite systems may be used to transmit
these messages to competent authorities ashore and also to transmit meteorological
information. Maritime safety information can be received by NAVTEX and
SafetyNET.

8 Transmitting and receiving general radiocommunications to and from shore-
based radio systems or networks

General radiocommunications include safety traffic concerned with ship reporting
communications, communications relating to the navigation, movements and needs of
ships and weather observation messages. Whilst a ship subject to the SOLAS
Convention must comply with the nine functional requirements of the GMDSS, this
requirement alone is not considered as making a ship unseaworthy or as a reason for
delaying a ship in ports where repair facilities are not readily available providing the
ship is capable of performing all distress and safety functions.

9 Transmitting and receiving bridge-to-bridge communication

VHF channel 16 watch should be kept while at sea for bridge-to-bridge
communications. The frequency 156.650 MHz (channel 13) is also used for ship-to-ship
communications relating to the safety of navigation and the safe movement of ships.
For ships subject to the SOLAS Convention there is a requirement that access to VHF
communication equipment must be available from the position at which the ship is
normally navigated.



22 Maritime Manual

4.3 SOLAS carriage requirements
In order to meet the above functional requirements, SOLAS Chapter IV, regulations 7
to 11, detail the equipment that ships are required to carry:
– a VHF radio installation capable of transmitting and receiving DSC and

radiotelephony;
– a search and rescue locating device (which may be one of those required by

the life saving appliance regulations of SOLAS Chapter III);
– a NAVTEX receiver if the ship is engaged on voyages in which an

international NAVTEX service is provided;
– an Inmarsat enhanced group call system (Inmarsat C) if the ship is engaged on

voyages where a NAVTEX service is not provided;
– a satellite EPIRB capable of floating free if the ship sinks.

In addition, passenger ships are required to carry a means of two-way on-scene
communication using the aeronautical frequencies 121.5 MHz and 123.1 MHz.

Ships are then required to carry further equipment depending upon the sea area in
which the ship is sailing to achieve the requirements for a primary and a secondary
means of distress alerting to the shore and any duplication (see below) of equipment
required.

SOLAS Chapter III, in regulations 6 and 26 details requirements for the carriage of
hand-held radios (see Fig. 12) and search and rescue location devices. Typical
equipment fits (see Fig. 13), which include the life-saving appliances requirements from
SOLAS Chapter III, are summarised in Table 1.

4.4 Maintenance requirements
For ships conforming to the SOLAS Convention, the means of ensuring the availability
of equipment, are determined by the sea areas in which the ship sails and is given in
SOLAS Chapter IV, regulation 15.

In sea areas A1 and A2, the availability of equipment is ensured by one of the following
strategies:
a) duplication of equipment;
b) shore-based maintenance;
c) at sea electronic maintenance;

or a combination of the above, as may be approved by the flag administration.

In sea areas A3 and A4, the availability of equipment is ensured by using a combination
of at least two of the above, as may be approved by the flag administration.

The majority of ships adopt duplication with shore-based maintenance.
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FIGURE 12

The SOLAS hand-held radios (also called survival craft two-way VHF radiotelephones)
are intended for use in life-rafts by persons who may be wearing gloves. They are

required to be yellow or orange in colour and be supplied with a dedicated
primary battery for use in distress situations. These batteries can be

seen stored in the charger units alongside the radios

Maritime-12

FIGURE 13

Part of the radio installation on the bridge of a large ship showing MF/HF radio
and radiotelex, VHF radio, hand-held VHF radios and NAVTEX.

The ship also carries Inmarsat C

Maritime-13
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TABLE 1

Examples of typical equipment carriage for ships conforming
to the SOLAS Convention

Equipment Sea Area
A1

Sea Area
A2

Sea Area
A3

Satellite
Solution

Sea Area
A3
HF

Solution

Sea Area
A4

VHF telephony with DSC X X X X X
MF telephony with MF DSC  X X
Inmarsat ship earth station with
EGC (Enhanced Group Call)
receiver

  X

MF/HF telephony with DSC
and telex    X  X

Duplicated VHF with DSC   X X X
Duplicated Inmarsat ship earth
station(1)   X

Duplicated MF/HF telephony
with DSC and telex(1) X

NAVTEX receiver X X X X X
Float-free satellite EPIRB X X X X X
Search and rescue locating
device: SART/AIS-SART X(2) X(2) X(2) X(2) X(2)

Hand-held waterproof VHF
radio X(3) X(3) X(3) X(3) X(3)

For passenger ships: “Distress
panel” X  X  X  X  X

For passenger ships: Two-way-
on-scene radiocommunication
on 121.5 MHz or 123.1 MHz
from the navigation bridge

X  X  X  X  X

(1) Some authorities accept 1 ship earth station and 1 MF/HF as equivalent to duplication.
(2) Cargo ships between 300 and 500 gross tonnage: 1 set. Cargo ships of 500 gross tonnage and

upwards and passenger ships: 2 sets. Ro-Ro passenger ships: 1 set to every four life-rafts.
(3) Cargo ships between 300 and 500 gross tonnage: 2 sets. Cargo ships of 500 gross tonnage

and upwards and passenger ships: 3 sets.
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4.5 Other carriage requirements
The GMDSS requirements have been incorporated by IMO into the requirements for
some types of ships which are not subject to the SOLAS Convention but are the subject
of certain codes. These are:
– Code of Safety for Dynamically Supported Craft (DSC Code) (see Note 1).
– Code of Safety for Special Purpose Ships (SPS Code).
– Code for the Construction and Equipment of Mobile Offshore Drilling

Units (MODU Code).
– International Code of Safety for High-Speed Craft.

NOTE 1 – These Codes are published by IMO.

Fishing vessels are also encouraged to be fitted with the equipment for the GMDSS and
in many parts of the world there are national or regional requirements for fishing
vessels to carry certain equipment.

The Torremolinos International Convention for the Safety of Fishing Vessels includes
Chapter IX on radiocommunications which is very similar to SOLAS Chapter IV. This
Convention applies to vessels of 45 m or over in length.

For fishing vessels of 24 m or over (see Fig. 14), GMDSS carriage requirements, which
are simplified over those of SOLAS Chapter IV, are included in the FAO/ILO/IMO
Code of Safety for Fishermen and Fishing Vessels (see Note 2).

FIGURE 14

The world fishing fleet numbers about 4 million vessels. About two-thirds are undecked
and not fitted with mechanical propulsion systems. Those longer than 24 m such

as these vessels total about 1%

Maritime-14
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For fishing vessels of 12 m and over, GMDSS guidance is given in the FAO/ILO/IMO
Voluntary Guidelines for the Design, Construction and Equipment of Small Fishing
Vessels.

NOTE 2 – Published by IMO on behalf of the Food and Agricultural Organization
(FAO) and the International Labour Organization (ILO).

4.6 Carriage of equipment by other ships
Ships which are not required to comply with the SOLAS Convention are recommended
by IMO to comply with at least the following functional requirements to allow effective
participation in the GMDSS with respect to distress and safety communications in order
to provide safety for own ship:
1 transmitting ship-to-shore distress alerting;
2 transmitting ship-to-ship distress alerting;
3 transmitting and receiving on-scene communications including appropriate

SAR co-ordinating communications;
4 transmitting locating signals,

and to assist other ships in distress:
1 receiving shore-to-ship distress alerting;
2 receiving ship-to-ship distress alerting.

To achieve these functional requirements ships are recommended to carry VHF
equipment with DSC (see Fig. 15) and maintain a channel 16 and DSC watch.

When operating beyond coastal areas they are recommended to carry a satellite EPIRB
(see Fig. 16) and other radio equipment appropriate to their area of operation.

They are also recommended to make provision for reception of maritime safety
information.
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FIGURE 15

An example of a VHF radio with built-in DSC to a simplified standard known as Class D
from Recommendation ITU-R M.493. This radio permits the functional requirements

to be met with simpler training for the operator (see Chapter 8)
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FIGURE 16

Carriage of an EPIRB is recommended for voyages beyond coastal areas.
This example is being carried on a sailboat in a float-free housing

Maritime-16
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Advice on the carriage of suitable equipment is given in Table 2.

TABLE 2

Recommended equipment carriage for ships not conforming
to the SOLAS Convention

In some parts of the world there are national or regional requirements for the carriage of
equipment by ships which are not large enough to be subject to the SOLAS Convention
carriage requirements.

5 Radio procedures

5.1 Radiotelephony
With the frequencies used for maritime VHF (see Chapter 7) radio, radio waves travel
very largely in straight lines. The communication range is determined by the heights of
the antennas and any obstructions to the signal path and particularly the curvature of the
Earth (see Fig. 17).

A large ship to a coast station may achieve a range of 60 nautical miles but 30 nautical
miles would be more typical. Between ships, 10 – 20 nautical miles would be typical,
reducing to around 5 nautical miles for small craft using hand-held radios.

Area of operation from
coast (nautical miles)

Up to 3 Up to 20 Up to 60 Up to 150 Unre-
stricted

VHF telephony with DSC O R R R R
Hand-held waterproof VHF
radio – also for use in life-raft R R R R R

Satellite EPIRB(1) O  O  R  R  R
MF telephony with DSC(2) None None O R R
Satellite ship earth station
Inmarsat or other provider None None O R R

NAVTEX receiver None O R R R
Search and rescue locating
device; SART/AIS-SART None O O R R

(1) Float-free or readily accessible
(2) Not required if satellite ship earth station is fitted
R – Recommended   O – Optional
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FIGURE 17

Diagram of VHF propagation
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The large ship is within communication range of the coast station
but the smaller vessel needs to be closer to the horizon

The power of a VHF radio of 25 W for a fixed unit and 1 W for a hand-held unit is
sufficient and does not limit the communication range. VHF is typically used for
intership communications and communications in sea area A1.

At HF the propagation is quite different as the radio waves, whilst still travelling in
straight lines, reflect from electrically-charged layers in the upper atmosphere called the
ionosphere. With this propagation method, called sky-wave, ranges of thousands of
miles can be achieved (see Fig. 18). HF radio is mainly used in A3 and A4 sea areas.

The higher the frequency the greater the range that can be obtained, but the properties
of the ionosphere change with sunlight so frequencies over about 12 MHz provide less
reliable communications during the night.

With HF communications it is necessary to note the time of day, season and the
required communication distance in order to determine the frequency to use. The
suitable frequency can be chosen by listening for other traffic working in the band.

The power required for HF communication (see Fig. 19) is greater than VHF and
typically around 400 W. The maximum power of ship stations allowed by the Radio
Regulations is 1 500 W.

At MF the propagation mechanism is by ground wave or by sky-wave, which is present
only at night and formed by successive reflection between the Earth and the ionosphere.
The range is mainly dependant on transmitter output power and is of the order of a
nautical mile for every 2 W of transmitter power.

So a 250 W transmitter at 2 182 kHz will give a range of around 125 nautical miles. At
night the range increases to around 1 000 nautical miles due to sky-wave propagation.
MF radio can be used in sea areas A2, A3 and A4.



30 Maritime Manual

FIGURE 18

Diagram of HF propagation
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HF propagation during the day. At night the D layer disappears and the F layers combine.
Frequencies higher than 12 MHz are not then normally reflected back to the Earth.

8 MHz

16 MHz

26 MHz

D

E

F1

F2

Some radio circuits are duplex which use two frequencies and allow both parties to talk
at the same time like a telephone circuit. However, commonly, radio circuits are
simplex using one frequency and for these a routine needs to be established to enable
successful communication. The exchange is divided into “overs” with just one party
transmitting at any one time by using the press to talk switch. A typical call to start a
communication would be:
– name or call sign of called station;
– the words THIS IS;
– name or call sign of the calling station;
– the word OVER.
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FIGURE 19

Example of a shipborne MF/HF radiotelephone equipped with DSC. This radio
has a power of 150 W for simple installation on smaller ships
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The response from the called station will agree on a channel to use for subsequent
communications. The exchanges finish by using the word OUT. To facilitate
communications, procedure words (prowords) are commonly used to convey
information in a standard form. Examples are; CORRECT – that is correct, NOT
CORRECT – that is not correct, RECEIVED – your message has been received, I SAY
AGAIN – I am repeating the transmission. For clarity the phonetic alphabet and figure
code may be used (see Chapter 10) following the proword I SPELL.

5.2 Digital selective-calling system
Digital selective-calling (DSC) is a technique of transmitting remote control commands,
in the form of digital codes, which allows suitably equipped stations to:
a) transmit and receive distress alerts;
b) transmit and receive distress alert acknowledgments;
c) relay distress alerts;
d) transmit and receive urgency and safety calls;
e) transmit and receive routine priority calls and set up working channels for

subsequent general communications by radiotelephony;
f) set up and receive telephone calls to shore telephone networks (although few

telephone networks now offer this service).
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DSC thus provides automated access to coast stations and ships for distress and safety
purposes, and can be used for routine calling as well, in place of the voice procedures
described above.

DSC equipment operates by sending digital codes which the receiving equipment then
interprets as messages and further instructions. The associated message information is
shown on a display panel or sent to a remote printer. Since the message information is
stored in the receiver it can also be displayed or printed out some time later following
receipt. DSC codes can also command the transceiver at the receiving station to set
itself up on working frequencies nominated by the sender. Four levels of priority –
distress, urgency, safety and routine – are available for DSC calls. At the coast station,
ship-to-shore distress calls receive priority handling and are routed to the nearest RCC.
On board ship, DSC receivers sound an alarm when a distress call is received.

DSC equipment is available for communications in the MF, HF and VHF bands and
consists of a DSC “controller” or “encoder” that provides for various operations
through an automated receiver and an associated transmitter. Reception of DSC calls
and the transmission of DSC distress calls are standard automated functions.

DSC calls may be made to all stations, individual stations, stations in a geographic area
or groups of stations. The identity (MMSI – see Chapter 9) of the calling station is
automatically included in every call. Distress calls are automatically addressed to all
stations and automatically include the ship position provided that the DSC equipment is
connected to a suitable electronic position fixing system such as GPS or other satellite
navigation receiver. Stations on ships conforming to the SOLAS Convention are
required to have this connection although facilities are additionally available to enter
the position manually. The position coordinates are transmitted with a resolution of one
minute which is about a nautical mile. Newer DSC equipment incorporate an additional
expansion message which gives a resolution of ten thousandths of a minute providing
position accuracies of a few metres.

With newer DSC equipment (see Fig. 20) the distress call is made by means of a
dedicated button which is held down for three seconds. If time permits, there is a
facility to add a “nature of distress” message to assist SAR authorities for which the
options are: fire/explosion, flooding, collision, grounding, listing/in danger of
capsizing, sinking, disabled and adrift, abandoning ship, piracy/armed robbery attack,
and man overboard. The distress call otherwise is transmitted as “undesignated”. At
VHF the distress call is transmitted on VHF channel 70 and at MF/HF is transmitted on
six frequencies (1 at MF and 5 at HF) although facilities are provided to select an
individual frequency. Distress calls are automatically repeated after a delay of
4 minutes until they are acknowledged or stopped by the ship operator.

Routine calls are made by entering the MMSI of the station to be called and the
frequency to be used for subsequent communications. The choice of suitable
frequencies is described in Chapter 7, for example at VHF, pre-assigned channels are
available for ship-to-ship communications and ship-to-shore communications. In
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the MF and HF bands, DSC calls can be received at greater range than is possible for
radiotelephony so there can be some difficulty in carrying out subsequent
radiotelephone communications in the same frequency band at extreme range or if there
is interference. A successful DSC call does not therefore indicate that subsequent
radiotelephone transmissions in the same MF or HF band will be of intelligible quality.

FIGURE 20

DSC controllers are normally built into radio equipment. This example of a VHF radio
with DSC meets the standards for use on ships which comply with

the SOLAS Convention. The distress button is at the lower left
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DSC may be tested by calling another station and if an acknowledgement follows from
that station, the test is successful. For MF/HF a special test call is available which can
not be confused with a distress or safety call and some coast stations are equipped to
automatically respond to the test call. Testing on the MF/HF frequencies should be
limited to once a week to prevent overloading of the channels. A test call is also
available at VHF for use with suitably equipped coast stations.
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DSC uses radio signals based on “high” and “low” audio tones. A series of seven tones
represents one character giving a total of 27 or 128 combinations, known as symbols
00 – 127, each of which translates into an instruction to the receiving equipment. The
MF/HF system uses a 500 Hz channel operating at 100 Baud and the VHF system a
25 kHz channel operating at 1 200 Baud. A call lasts for about 7 seconds on MF/HF,
and about 0.6 seconds on VHF. Because of the communication capacity limitations of
the narrow-band MF/HF channels, separate DSC channels have been allocated for
initiating distress and safety calls and for controlling routine category calls in the 2, 4,
6, 8, 12 and 16 MHz MF/HF bands. On VHF, the wider channel bandwidth means that
the channel loading capacity is sufficient for all categories of DSC initiated
communications to be accommodated on the single VHF DSC channel 70. All DSC
calls automatically include error checking signals.

The DSC signal structure includes an initial dot pattern of 20 bits to help the receiver
synchronize with the transmission. At MF/HF the dot pattern is increased to 200 bits for
distress calls and certain other calls which permits the use of scanning receivers.
Scanning receivers cannot be used at VHF.

5.3 Inmarsat
The Inmarsat system comprises four satellites in geostationary orbit which between
them provide coverage of four ocean regions (see Fig. 21) between about 76°N and
76°S. The Inmarsat system does not provide coverage in sea area A4.

Inmarsat offers three satellite communication systems designed to provide GMDSS
functions required by ships conforming to the SOLAS Convention: Inmarsat B,
Inmarsat C and Inmarsat Fleet 77. Many ships carry an Inmarsat C terminal in order to
comply with the carriage requirements of the SOLAS Convention. All systems are
equipped with a distress-alerting feature which, in the event of an emergency,
automatically sends a top priority alert to an RCC ashore.

Inmarsat also offers other satellite communication systems: Mini M, Fleet 55 and
Fleet 33 which are suitable for ships which do not need to conform to the SOLAS
Convention as described in § 4.6. These systems may rely on spot beams which do not
have complete global coverage.

Inmarsat B launched in 1993 (see Note 1) supports global voice, telex, fax and data at
speeds from 9.6 kbit/s to 64 kbit/s. Inmarsat C offers two-way, store-and-forward
packet data communications at 600 bit/s via a small, low-cost terminal. It handles
operational and personal messages, including email, telex and fax, in addition to
distress and safety communications. Inmarsat Fleet 77 provides full support for
GMDSS, including advanced features such as call prioritisation and pre-emption and
provides voice and high-speed data up to 128 kbit/s.

NOTE 1 – Inmarsat has given notice that the Inmarsat B service will terminate on
31 December 2014.
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Virtually all of the telecommunication services found in offices ashore are available to
ships equipped with Inmarsat ship earth stations (SES). This results in ships having
capabilities for high quality, reliable and automatic communications via telephone,
facsimile, data and e-mail. Additionally Inmarsat offers a Fleet Broadband service –
FB500, FB250 and FB150 – which provides internet connection (see Fig. 22).

FIGURE 22

Example of Fleet Broadband terminals showing the above decks antenna unit
and the below decks equipment. The larger antenna supports the

FB500 service which permits communication at 432 kbit/s and
the smaller supports FB250 for communication at 284 kbit/s.

Maritime-22

A series of 2-digit service codes has been established to make it faster for ships to make
connections for a number of special purposes. Of these, there are six which are
specifically for safety services and provide a rapid connection to an RCC,
meteorological office, hydrographic office, ship reporting centre or medical centre. For
instance Code 32 is used for medical advice, Code 38 for medical assistance and
Code 39 for maritime assistance.
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The Inmarsat C SES (see Fig. 23) has a small omnidirectional antenna which, because
of its light weight and simplicity, can be easily mounted on a ship and will continue to
provide a service even when the vessel is listing. The main electronics unit is compact,
weighing 3-4 kg, and comes with a standard port for connection to PCs or other data
equipment. Inmarsat C can handle messages up to 32 kbit/s in length. Each message is
transmitted in data packets via satellite to a land earth station (LES), where it is
reassembled and then sent to the ultimate addressee via the national and international
telecommunications networks. In the reverse direction, callers may send messages to a
single SES or to a group of SESs. Inmarsat C SESs are also capable of data reporting
and polling, and position reporting.

FIGURE 23

Example of Inmarsat C showing the electronics unit and the antenna
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Inmarsat C terminals are equipped with a distress-alerting feature which automatically
generates and sends a priority distress alert, incorporating position and other
information, to an RCC. The procedure for sending a distress alert is similar to that for
DSC. The dedicated distress button is pressed and held. If there is time to enter
information,  a  “Distress”  menu  allows  entry  of  the  “Nature  of  Distress”.  The  LES
should acknowledge the alert but if an acknowledgement is not received within
5 minutes the distress alert is repeated.

After the distress alert is sent and an acknowledgement received, a more detailed
distress priority message may be sent advising more detailed information about the
distress incident and/or assistance required. This distress priority message should be
sent through the same LES as the distress alert and will also be automatically routed to
the same RCC.

With  Inmarsat  B  and  Inmarsat  Fleet  77,  distress  calls  are  made  by  telephone.  The
procedure for sending a distress alert is to select the telephone mode of operation,
Distress Priority and the required LES access code. When Call Request is initiated the
call will be directed directly to the RCC associated with the LES. If a response is not



38 Maritime Manual

received within 15 seconds, the distress call is repeated. When contact has been
established, the normal MAYDAY procedures are followed (see Chapter 6).

Inmarsat B and C provide two levels of priority but Inmarsat Fleet 77 provides four
levels of pre-emption and prioritisation in both the ship-to-shore and shore-to-ship
directions. Data services are regarded as Other (Routine) priority communications and
are liable for pre-emption if a voice call using a higher priority is initiated. If the
Fleet 77 is currently being used in data mode and a telephone call using a higher
priority than Routine, is either initiated by an operator on board the ship or signalled as
an incoming call in the shore-to-ship direction, the Fleet 77 equipment will pre-empt to
current communication, i.e. shut it down, and connect the voice call which has a higher
priority. Hierarchical pre-emption also occurs between voice calls:
– distress priority calls will always pre-empt Urgency priority calls;
– urgency priority calls will always pre-empt Safety priority calls;
– safety priority calls will always pre-empt Other (Routine) priority calls.

Inmarsat C terminals (see Fig. 24) can receive broadcast messages known as Enhanced
Group Calls (EGC). A special header is added to the text to indicate the group of ships
or  the  geographical  area  to  which  the  message  is  to  be  sent.  There  are  two  types  of
EGC:
– SafetyNET which provides a means of transmitting maritime safety

information to vessels at sea and is used by hydrographic, search and rescue,
meteorological and coastguard co-ordination authorities. Messages can be
directed to ships in specific regions such as one of the IMO
NAVAREAs/METAREAs or the sea area around a search and rescue incident.

– FleetNET which allows commercial information to be sent to a number of
predesignated ships simultaneously. It is suitable for use by services
specializing in the distribution of news, stock exchange reports, sporting
results, weather analyses, and road/port information.

SafetyNET fulfils an integral role in the GMDSS. The Information Provider forwards
the SafetyNET MSI for a given area to an Inmarsat C LES, for broadcasting via the
satellite network over an entire Inmarsat ocean region. Ships can therefore receive
SafetyNET MSI anywhere in that ocean region, irrespective of their distance from the
LES/information provider.

MSI for a given area is generally broadcast over either NAVTEX or SafetyNET (except
for some circumstances where a message may be broadcast using both services); ships
equipped with both a NAVTEX receiver and SafetyNET receiver should select the
appropriate receiver to receive MSI for a particular area. Where a coastal area is not
covered by the international NAVTEX service, for example around Australia, MSI for
that area will be broadcast on SafetyNET.
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FIGURE 24

Inmarsat C fitted on the bridge of a large ship with data terminals and printers.
Two Inmarsat Cs are fitted to provide duplication to meet the maintenance

requirements (see Chapter 4)

Maritime-24

In operation the SafetyNET EGC receiver is programmed for the relevant
NAVAREA/METAREA (and coastal MSI area) for the voyage.

Figure 25 shows how the NAVAREAs/METAREAs map onto the coverage of the
satellites. The receiver is also programmed for the types of information of interest in a
similar way to a NAVTEX receiver (see below). The ship’s electronic position fixing
system ensures that the receiver accepts messages addressed to a relevant geographic
area.

In the shore-to-ship direction, ships are alerted through automatic receipt of distress
relays initiated by RCCs transmitted through the SafetyNET service. Ordinary telex
group calls to Inmarsat B SESs can also be used to supplement this.

Inmarsat terminals on board ships can be utilized for originating and receiving
communications with other ships involved in distress incidents and for communications
with RCCs. When multiple ships are involved, the EGC system is advantageous for
operational updates and planning actions from RCCs.
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FIGURE 25

Inmarsat ocean regions and the NAVAREAs/METAREAs
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5.4 NAVTEX
The international NAVTEX service is the system for the broadcast and automatic
receipt of MSI on 518 kHz using the English language. The system is fully described in
the IMO NAVTEX Manual (Published by IMO).

The purpose of the NAVTEX system is to provide MSI relevant to the coastal areas
within the range of the NAVTEX transmitter network. The information provider
forwards the MSI for a given area to a 518 kHz MF NAVTEX transmitter.

The system uses the modulation of two audio tones, similar to DSC, at a rate of
100 Baud with built-in error correcting. The preamble to each message includes a
technical code of four characters called B1, B2, B3, B4.

The first character B1 is the transmitter identification character which is a single unique
letter allocated to each transmitter. It is used to identify the broadcasts which are to be
accepted by the receiver or rejected. In order to avoid erroneous reception of
transmissions from two stations having the same B1 character, it is necessary to ensure
that such stations have a geographical separation larger than the design range, which is
normally about 400 nautical miles. This planning is achieved by the IMO NAVTEX
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Coordinating Panel and the information is published in the List of Coast Stations and
Special Service Stations (List IV) (see Note 1).

NOTE 1 – Radio Regulations, Resolution 339 invites IMO to provide ITU with the
information.

The second character is the subject indicator character used by the receiver to identify
different classes of messages:

A Navigational warnings H LORAN messages

B Meteorological warnings I Spare

C Ice reports J SATNAV messages

D SAR information and
pirate attack warnings

K Other electronic navaid
messages

E Meteorological forecasts L Navigational warnings
additional to letter A

F Pilot service messages V,W,X Special services – allocation
by NAVTEX panel

G AIS Z No messages on hand

The third and fourth characters B3,  B4 are used to allocate a serial number within each
class of message between 01 and 99 by the relevant NAVTEX coordinator.

Each NAVTEX transmitting station is allocated a 10-minute transmission time every
4 hours as shown in Fig. 26.

The messages printed by the NAVTEX receiver begin with “ZCZC” and then the
B1B2B3B4 code followed by an optional time stamp. The text message begins with the
message series identity and consecutive number associated with the identification of the
source of the report (e.g. NAVAREA III 274). The message ends with “NNNN”
(see Fig. 27).

In operation the NAVTEX receiver is programmed with the transmitter identification
characters (B1) appropriate to the area of the voyage (some receivers with an input from
an electronic positioning system do this automatically). It is then programmed with the
subject indicator characters (B2) of interest (A, B and D are always automatically
programmed).

Initially the receiver prints all the messages received but when it receives a repeated
message, this is not printed. Some receivers do not have an inbuilt printer (see Fig. 28)
and store the messages in an electronic memory for display on a screen. The
requirement is then to store 200 messages. If a SAR message is received, an alarm is
raised which will continue until cancelled.
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FIGURE 26

Scheme for allocation of transmission schedules

Maritime-26

Transmitter identification characters (B )1

Group 1 Group 2 Group 3 Group 4

A B C D E F G H I J K L M N O P Q R S T U V W X00 04 08 12 16 20

.10

.20

.30

.40

.50

.01 05 09 13 17 21

.10

.20

.30

.40

.50

.02 06 10 14 18 22

.10

.20

.30

.40

.50

.03 07 11 15 19 23

.10

.20

.30

.40

.50

.04 08 12 16 20 24

Scheduled times (UTC)

In addition to the frequency 518 kHz, the frequency 4 209.5 kHz is available for use for
international NAVTEX. This is a superior frequency in tropical zones where the
background noise at 518 kHz is greater.

The frequency of 490 kHz is also available for national NAVTEX which is not
necessarily in the English language. Modern NAVTEX receivers are required to watch
at least two frequencies.

To find out which MSI service, NAVTEX or SafetyNET, serves a particular area
(see Fig. 29) and the broadcast schedules, a user should refer to the information for a
particular area contained in the List of Coast Stations and Special Service Stations
(List IV) or relevant publications produced by national administrations and service
providers.



Maritime Manual 43

FIGURE 27

Standard format for NAVTEX messages
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ZCZC B B B B1 2 3 4

Phasing signals > 10 s
Start of message group

Optional

End of message
Idle signals aa...a > 2a
End of emissions

(Time of origin)

Series identity +
consecutive number

Message text

NNNN

B : Transmitter identity
B : Subject indicator
B B : Consecutive number

1

2

3 4

FIGURE 28

Example of a two channel NAVTEX receiver with screen display

Maritime-28
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FIGURE 29

Example of NAVTEX areas and stations

Maritime-29

Bermuda Harbor (B)

CAMSLANT (Portsmouth) (N)

Miami (A)

San Juan(R)

Curaçao(H)

(E) Savannah
(G) New Orleans

(F) Boston
(H) Prescott (Wiarton)

(P) Thunder Bay

(C)  Riviere Au Renard(D)
S. Johns (O)

Sydney (Q) (J)

Fundy (U) (V)

NAVTEX station
(A) International NAVTEX (518 kHz)

National NAVTEX
Limit of service area

(D)

5.5 Cospas-Sarsat
The Cospas-Sarsat System includes two types of satellites (see Fig. 30), those in low-
altitude Earth orbit (LEO) which form the LEOSAR System and satellites in
geostationary Earth orbit (GEO) which form the GEOSAR System. The LEO satellites
operate in near polar orbits. There are normally four operational satellites deployed at
any one time, at approximate heights of 850 km for SARSAT and 1000 km for
COSPAS. Each Cospas-Sarsat satellite orbits the Earth on a North/South, South/North
path, passing closely over both poles.

The EPIRB contains a 406 MHz transmitter which sends a burst of data at about one-
minute intervals which includes the ship identification. The EPIRB position can be
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found by the Cospas-Sarsat network using Doppler frequency-shift measurement
techniques.

FIGURE 30

Cospas-Sarsat satellites
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SARSAT
COSPAS

GOES-E

GOES-W

COSPAS

SARSAT

INSAT-2A

However, some 406 MHz EPIRBs also transmit a position derived from a satellite
navigation system such as GPS. This information is detected by the GEOSAR system
which provides almost immediate alerting in the footprint of the GEOSAR satellite,
whereas the LEOSAR system has an average waiting time of 45 minutes but provides
coverage of the whole globe beyond the coverage of geostationary satellites.

The transmissions are received by the satellites which pass on the relevant information
to an earth station known as a Local User Terminal (LUT) which then passes
information to rescue authorities via a Mission Control Centre (MCC) (see Fig. 31).

The EPIRB is also equipped with a light of 0.75 candela, flashing with a low duty-cycle
ratio. EPIRBs are further equipped with a buoyant lanyard suitable for use as a tether in
order  to  secure  the  beacon  to  a  life-raft,  boat  or  person  in  the  water.  However,  to
prevent the EPIRB from being dragged under water, the lanyard should never be
attached to the ship.
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FIGURE 31

Basic Concept of the Cospas-Sarsat System
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INSAT

GOES
MSG

GSO satellites

LEO satellites

SARSAT

COSPAS

SAR

PLB

Distressed
Vessel

ELT

Local user terminal (LUT)
Mission control center (MCC)

Rescue coordination center (RCC)
Distressed

AircraftRescue coordination center (RCC)

KEY:
EPIRB:
ELT:
PLB:
SAR:

emergency position indicating radio beacon
 emergency locator transmitter
 personnal locator beacon
 search and rescue

SAR

COSPAS – Space system for the search of vessels in distress (Russia)
SARSAT – Search and rescue satellite-aided tracking system (USA)
MSG – Meteosat 2nd generation satellite (EUMETSAT)
GOES – Geostationary operational environmental satellite
INSAT – Indian geostationary satellite
GEOLUT – Local user terminal in a GEOSAR System
GEOSAR – Geostationary satellite system for SAR
LEOLUT – Local user terminal in a LEOSAR System
LEOSAR – Low Earth Orbit satellite system for SAR
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The Cospas-Sarsat system has previously also operated a service using the frequencies
121.5 MHz and 243 MHz but this service ceased on 1 February 2009. However, a
121.5 MHz signalling facility is included in the EPIRB, which serves primarily to
provide a homing signal for aircraft.

All EPIRBs have arrangements for local manual activation and those intended for
carriage on ships conforming to the SOLAS Convention additionally have float-free
release and self activation (see Fig. 32). Remote activation from the navigating bridge
may also be provided, while the EPIRB is installed in the float-free mounting. The
equipment, mounting and releasing arrangements are designed to be reliable, operating
satisfactorily under the extreme conditions likely to be met at sea.

FIGURE 32

EPIRB supplied with a protective casing. The hydrostatic release in the top
of the unit opens the casing and releases the EPIRB before the depth of

water reaches 4 metres. Manual activation is achieved by removing
the casing and then a protective tab on the activation switch

Maritime-32
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Manual distress alert initiation requires at least two independent actions. EPIRBs
should be installed so that they cannot be tampered with or accidentally activated (see
Fig. 33). Float-free release arrangements may not be practicable on small ships where it
is difficult to find a location which is clear of the waves and where the EPIRB cannot
be trapped in the ship's structure when floating free.

EPIRBs must be registered with the relevant authority in the flag state enabling details
to be available to SAR authorities when requested. Registration may be based on the
vessel MMSI, call sign or serial number using information included in the
beacon’s 15 character hexadecimal identifier. Administrations are required to
provide national registers available to the SAR services on a 24 hours/7 day basis.

FIGURE 33

EPIRB installed in a secure area of a ship and well clear
of obstructions so that it can float free

Maritime-33
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In January 2006, an International Beacon Registration Database (IBRD),
(www.406registration.com) was made available by Cospas-Sarsat for use by those
Administrations who are unable to provide a national beacon register, or those
Administrations who wish to make their beacon registration data more widely available
to SAR services by hosting it on the internet based IBRD.

The 406 MHz beacons are designed with a self-test capability for evaluating key
performance characteristics. Initiating the beacon self-test function will not generate a
distress alert in the Cospas-Sarsat system. However, it will use some of the beacon’s
limited battery power (the EPIRB is designed to operate for 48 hours) and should only
be used in accordance with the beacon manufacturer’s guidance.

It is a requirement of SOLAS Chapter IV that EPIRBs carried by ships conforming to
the SOLAS Convention are tested at intervals not exceeding 12 months for their
operation including a check on the frequency stability and power output.

The procedures for the use of an EPIRB are to check that the mounting will allow it to
float free, to check the battery expiry date and, if appropriate, to check the hydrostatic
release expiry date.

5.6 Radar Search and Rescue Transponder
The Radar Search and Rescue Transponder (SART) operates in the 9 GHz (3 cm
wavelength) band and only transmits, assuming it is switched on, when interrogated by
a radar. The SART should operate correctly when triggered by another ship's radar at
distances of up to at least 5 nautical miles. Detection at longer ranges will be achieved
from aircraft; at 3 000 ft. for example, the aircraft radar should elicit a useful response
up to 30 nautical miles away from the SART.

The transmission produces a distinctive line on the radar display of 12 blips extending
out from the location of the SART along the line of bearing. These change to concentric
circles when the SAR unit reaches the SART (see Fig. 34).

To ensure that the SART transmission will be receivable over a useful distance it is
essential that the SART be mounted at least 1 metre above sea level (see Fig. 35).

The SART signal on the radar display may be more easily identified, especially if
clutter or many other targets are present, by detuning the ship’s radar. Detuning reduces
the intensity of return echoes on the display but allows the SART signal to be seen
more easily since the SART emits a broadband signal which detuning does not affect to
the same degree. Care should be taken in operating the radar detuned however as other
wanted navigational and anti-collision information may be removed.

http://www.406registration.com
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FIGURE 34

Basic concept of the SART system
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Radar display showing the SART 12 dot
blip code (bearing approximately 90°)

As the search craft approaches to within
about 1nautical mile of the SART the

12 dots will change to wide arcs

The wide arcs change into complete
circles as the SART is closed

FIGURE 35

SART supplied with a telescopic mast to enable it to be deployed above a life-raft.
In a large life-raft it may be possible to hang the SART from the roof

and attain a 1 metre height. The AIS-SART which works with the ship’s
AIS rather than the radar is illustrated in Fig. 45

Maritime-35
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6 Operational procedures for distress, urgency and safety
communications

6.1 Distress alerting and distress calling
The method of distress alerting depends on the sea area in which the ship is sailing and
on the equipment carried. The likely methods of initiating a distress alert in the four sea
areas defined according to the coverage of MF, HF and VHF coast radio services and
satellite services are shown in Table 3. Full details of the frequencies available for use
in the GMDSS are given in Chapter 7.

TABLE 3

Frequencies and methods for distress alerting

Sea area Frequency Description of usage

A1
156.525 MHz CH 70 for DSC
156.8 MHz CH 16 for RT

A2
2 187.5 kHz DSC
156.525 MHz CH 70 for DSC
156.8 MHz CH 16 for RT

A3

2 187.5 kHz DSC
8 414.5 kHz and
other HF DSC frequencies:
4 207.5 kHz, 6 312 kHz,
12 577 kHz and 16 804.5 kHz

DSC

156.525 MHz CH 70 for DSC
156.8 MHz CH 16 for RT
1 530 – 1 544 MHz
1 626.5 – 1 646 MHz

SAT-COM

A4

2187.5 kHz DSC
8 414.5 kHz and
other HF DSC frequencies:
4 207.5 kHz, 6 312 kHz,
12 577 kHz and 16 804.5 kHz

DSC

156.525 MHz CH 70 for DSC
156.8 MHz CH 16 for RT
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The 406 MHz EPIRB is also suitable for initiating a distress alert in all sea areas.

IMO publishes a GMDSS operating guidance card which is reproduced as Fig. 36. This
describes the sequence of events for the situation of an incident where it is immediately
necessary to abandon ship, where there is time to establish communication and where a
situation is developing and an urgency call is more appropriate.

Ships that conform to the SOLAS Convention are required to display this card at the
operating position.

The operational procedures for distress communications are described in the Radio
Regulations, Article 32. The following terms are defined:
a) the distress alert is a DSC distress call format or a distress message format in

the case of satellite communications;
b) the distress call is the initial voice or text procedure;
c) the distress message is the subsequent voice or text procedure.

The transmission of a distress alert or a distress call indicates that the ship or person is
threatened by grave and imminent danger and requires immediate assistance and is sent
only on the authority of the person responsible for the ship. All stations which receive a
distress alert or call are required to immediately cease any transmission capable of
interfering with distress traffic and prepare for subsequent distress traffic.

The procedure for a distress alert and a distress call for VHF communication is
summarised in Fig. 37. Ships fitted with DSC initiate the distress alert by means of the
dedicated distress button, if provided (see Fig. 38). The alert is then followed up by a
distress call on channel 16, ideally after a pause of about 20 seconds in order to allow
receiving personnel time to react.

The form of the distress call is as follows (the word MAYDAY is pronounced as the
French expression “m’aider”):
– the distress signal MAYDAY, spoken three times;
– the words THIS IS;
– the name of the vessel in distress, spoken three times;
– the call sign or other identification;
– the MMSI (if the initial alert has been sent by DSC).
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FIGURE 37

Procedure for a distress alert and a distress call
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GUIDANCE ON DISTRESS ALERTS
COVER

DISTRESS

MAYDAY-MAYDAY-MAYDAY

NAME – NAME – NAME

CALL SIGN

THIS IS

or other IDENTIFICATION

MMSI
(if the initial alert is sent by DSC)

SHIP'S NAME:

LIFT COVER

PRESS

RED

BUTTON
until

acoustic and
light-indication
becomes steady

(more than 3 seconds)

Use the HANDSET for voice calling

CALL SIGN:

MMSI:

DISTRESS and COMMUNICATION
FREQUENCIES

OWN ID

VHF Channel 70 Channel 16
MF 2187.5 kHz 2182 kHz 2174.5 kHz
HF4 4207.5 kHz 4125 kHz 4177.5 kHz
HF6 6312.0 kHz 6215 kHz 6268.0 kHz
HF8 8414.5 kHz 8291 kHz 8376.5 kHz
HF12 12577.0 kHz 12290 kHz 12520.0 kHz
HF16 16804.5 kHz 16420 kHz 16695.0 kHz

Remember to use the correct HF-procedures
Don't forget your EPIRB is the secondary means of
alerting

MAYDAY
NAME VESSEL

CALL SIGN IDENTIFICATION
MMSI

 of the  in distress
 or other

(if the initial alert is sent by DSC)

given as  and
or

if latitude and longitude are not known
or if time is insufficient,

in relation to a known geographical location

 of distress
Kind of  required

Any other useful

POSITION
latitude longitude

NATURE
ASSISTANCE

INFORMATION

DSC Radiotelephony NBDP
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The distress call is followed by the distress message in the following form:
– the distress signal MAYDAY;
– the name of the vessel in distress;
– the call sign or other identification;
– the MMSI (if the initial alert has been sent by DSC);
– the position, given as the latitude and longitude, or if the latitude and longitude

are not known or if time is insufficient, in relation to a known geographical
location;

– the nature of the distress;
– the kind of assistance required;
– any other useful information.

The distress message is completed with the word OVER.

FIGURE 38

All emergency radio equipment installed after 23 November 1996 are fitted with
a dedicated distress button. Other arrangements may be found on older ships.
The dedicated distress button should be red in colour, marked “DISTRESS”

and protected with a spring loaded cover. If the cover is not transparent,
the cover should also be marked “DISTRESS”.

The operation of the distress button will start an intermittent visible and
audible indication. After the button has been kept pressed for 3 seconds,

the transmission of the distress alert is initiated and the indications become steady

Maritime-38
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With MF and HF a DSC distress alert is made and an acknowledgement awaited before
the  distress  call  is  made  as  there  is  little  watch  now  kept  on  the  MF  and  HF
radiotelephony frequencies.

The procedure with Inmarsat C is similar except that the subsequent communications
are made by telex.

The RCC which receives the distress alert or call initiates the transmission of an
acknowledgement and a shore-to-ship distress alert relay addressed, as appropriate, to
all ships in the area, to a selected group of ships, or to a specific ship, by terrestrial
and/or satellite means.

The procedure on board a ship which receives a distress alert is summarised in Figs 39
and 40 for the cases of VHF/MF and the longer range HF. In all cases the procedure is
to listen for distress traffic. If the ship is able to assist, it acknowledges to the ship in
distress by radiotelephony on VHF or MF. At HF where distances may be much larger
contact is made instead with the RCC. The form of the radiotelephone
acknowledgement is:
– the distress signal MAYDAY;
– the name followed by the call sign, or the MMSI or other identification of the

station sending the distress message;
– the words THIS IS;
– the name and call sign or other identification of the station acknowledging

receipt;
– the word RECEIVED;
– the distress signal MAYDAY.

The circumstance may arise when a distress alert has been received but has not
apparently been acknowledged by an RCC. Under these circumstances it may be
appropriate for a ship to relay the distress alert. The form of the distress call relay is:
– the distress signal MAYDAY RELAY, spoken three times;
– ALL STATIONS or coast station name, as appropriate, spoken three times;
– the words THIS IS;
– the name of the relaying station, spoken three times;
– the call sign or other identification of the relaying station;
– the MMSI (if the initial alert has been sent by DSC) of the relaying station (the

vessel not in distress).
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This call is followed by a distress message which, as far as possible, repeats the
information contained in the original distress alert or distress message.

If no response is received to the relay an appropriate coast station or rescue
co-ordination centre may be contacted by sending an individual distress alert relay by
DSC, addressed solely to that station. Distress alert relays by DSC should not be sent to
all ships as experience has shown that they can cause great confusion. Similarly, a ship
should not acknowledge by DSC unless it is certain that there are no distress
communications taking place and no response has been obtained by radiotelephony.

A similar relay procedure may be used to assist a ship which is observed to be in
distress and which is unable or incapable of participating in distress radio
communications.

6.2 Cancellation of an inadvertent distress alert
A distress alert is considered to be false if it was transmitted without any indication that
a ship or person was in distress and required immediate assistance; i.e. the alert was:
a) transmitted intentionally;
b) not cancelled;
c) not verified as a result of either the ship’s failure to keep watch on appropriate

frequencies  or  its  failure  to  respond  to  calls  from  an  authorized  rescue
authority;

d) repeated; or
e) transmitted using a false identity.

Administrations receiving a report of a false distress alert are required to take steps to
ensure that the infringement does not recur. Administrations also are required to take
practicable and necessary steps to ensure the avoidance of false distress alerts, including
those transmitted inadvertently.

No action is normally taken against any ship or mariner for reporting and cancelling a
false distress alert. The procedure for cancellation is by radiotelephony on the distress
and safety frequency in the same band on which the distress transmission was sent as
follows:
– the call “ALL STATIONS”, spoken three times;
– the words THIS IS;
– the name of the vessel, spoken three times;
– the call sign or other identification;
– the MMSI (if the initial alert has been sent by DSC);
– PLEASE CANCEL MY DISTRESS ALERT OF time in UTC.
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The band is then monitored and response to any communications concerning the
distress transmission made as appropriate.

Details of the steps to be taken to cancel the distress alert are given in Radio
Regulations, Resolution 349 as follows:

for VHF DSC
1 Reset the equipment immediately.
2 Set to channel 16.
3 Transmit a broadcast message to “All Stations” giving the ship’s name, call

sign and maritime mobile service identity (MMSI), and cancel the false
distress alert.

for MF DSC
1 Reset the equipment immediately.
2 Tune for radiotelephony transmission on 2 182 kHz.
3 Transmit a broadcast message to “All Stations” giving the ship’s name, call

sign and MMSI, and cancel the false alert.

for HF DSC
1 Reset the equipment immediately.
2 Tune for radiotelephony on the distress and safety frequency in each band in

which a false distress alert was transmitted.
3 Transmit a broadcast message to “All Stations” giving the ship’s name, call

sign and MMSI, and cancel the false alert on the distress and safety frequency
in each band in which the false distress alert was transmitted.

for Inmarsat ship earth stations
Notify the appropriate rescue co-ordination centre that the alert is cancelled by sending
a distress priority message by way of the same coast earth station through which the
false distress alert was sent. Provide ship name, call sign and Inmarsat identity with the
cancelled alert message.

for Emergency position-indicating radiobeacons

If for any reason, an emergency position-indicating radiobeacon (EPIRB) is activated
inadvertently, contact the appropriate rescue co-ordination centre through a coast
station or land earth station and cancel the distress alert.
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6.3 Urgency and safety communications
The operational procedures for urgency and safety communications are described in the
Radio Regulations, Article 33. Urgency and safety communications include:
a) navigational and meteorological warnings and urgent information;
b) ship-to-ship safety of navigation communications;
c) ship reporting communications;
d) support communications for search and rescue operations;
e) other urgency and safety messages; and
f) communications relating to the navigation, movements and needs of ships and

weather observation messages destined for an official meteorological service.

Urgency communications have priority over all other communications, except distress.
Safety communications shall have priority over all other communications, except
distress and urgency.

6.3.1 Urgency communications

The urgency call and the urgency signal indicate that the ship has a very urgent message
to transmit concerning the safety of a mobile unit or a person and is sent only on the
authority of the person responsible for the ship. The following terms are defined:
a) the urgency announcement is a DSC call using the urgency call format or an

urgency message format in the case of satellite communications;
b) the urgency call is the initial voice or text procedure;
c) the urgency message is the subsequent voice or text procedure.

Urgency communications consist of an announcement, transmitted using DSC,
followed by the urgency call and message transmitted using radiotelephony using the
same frequencies as are used for distress communications. The form of the urgency call
is:
– the urgency signal PAN PAN, spoken three times;
– the name of the called station or “all stations”, spoken three times;
– the words THIS IS;
– the name of the station transmitting the urgency message, spoken three times;
– the call sign or any other identification;
– the MMSI (if the initial announcement has been sent by DSC),

followed by the urgency message which may be sent on a working channel.
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Ships not equipped with DSC may announce an urgency call and message by
transmitting the urgency signal by radiotelephony on VHF channel 16, while taking into
account that other stations outside VHF range may not receive the announcement.

With satellite systems, a separate urgency announcement or call does not need to be
made before sending the urgency message but instead the appropriate network priority
access settings are used for sending the message.

Urgency communications to support search and rescue operations need not be preceded
by the urgency signal.

6.3.2 Safety communications

The safety call and the safety signal indicates that the calling station has an important
navigational or meteorological warning to transmit. The following terms are defined:
a) the safety announcement is a DSC call using a safety call format or a safety

message format in the case of satellite communications;
b) the safety call is the initial voice or text procedure;
c) the safety message is the subsequent voice or text procedure.

Safety communications consist of a safety announcement, transmitted using DSC,
followed by the safety call and message transmitted using radiotelephony using the
same frequencies as are used for distress and urgency communications. The form of the
safety call is:
– the safety signal SECURITE, spoken three times;
– the name of the called station or “all stations”, spoken three times;
– the words THIS IS;
– the name of the station transmitting the safety message, spoken three times;
– the call sign or any other identification;
– the MMSI (if the initial announcement has been sent by DSC),

followed by the safety message which may be sent on a working channel.

However, in order to avoid unnecessary loading of the DSC frequencies, safety
messages transmitted by coast stations in accordance with a predefined timetable are
not announced by DSC. Safety messages which only concern vessels sailing in the
vicinity should be announced using radiotelephony procedures only.

Ship stations not equipped with DSC may announce a safety message by transmitting
the safety call by radiotelephony on VHF channel 16, while taking into account that
other stations outside VHF range may not receive the announcement.

With satellite systems, a separate safety announcement or call does not need to be made
before sending the safety message but instead the appropriate network priority access
settings are used for sending the message.
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Ship stations in receipt of a safety announcement or safety call and message monitor the
frequency or channel indicated for the message and listen until they are satisfied that
the message is of no concern to them. They shall not make any transmission likely to
interfere with the message.

7 The use of frequencies

7.1 Basic considerations on the use of frequencies
The radio spectrum is subdivided into nine frequency bands as shown in Table 4. The
unit of frequency is the hertz (Hz).

TABLE 4

Frequency bands

Subdivisions of these bands are allocated for their use by one or more terrestrial or
space radiocommunication services under specified conditions by an entry in the Table
of Frequency Allocations which is contained in the Radio Regulations, Article 5. An
example of a service is the maritime mobile service.

Frequency bands may be allocated globally or to an ITU Radiocommunication Region
as shown in Fig. 41. The services may be given primary or secondary categories where
a secondary service means that its stations shall not cause interference to stations of the

Band
number

Symbols Frequency range
(lower limit exclusive,
upper limit inclusive)

Corresponding
metric subdivision

Metric
abbreviations
for the bands

4 VLF 3 to 30 kHz Myriametric waves B.Mam
5 LF 30 to 300 kHz Kilometric waves B.km
6 MF 300 to 3 000 kHz Hectometric waves B.hm
7 HF 3 to 30 MHz Decametric waves B.dam
8 VHF 30 to 300 MHz Metric waves B.m
9 UHF 300 to 3 000 MHz Decimetric waves B.dm
10 SHF 3 to 30 GHz Centimetric waves B.cm
11 EHF 30 to 300 GHz Millimetric waves B.mm
12  300 to 3 000 GHz Decimillimetric

waves

NOTE 1 – “Band N” (N = band number) extends from 0.3 × 10N Hz to 3 × 10N Hz.
NOTE 2 – Prefix: k = kilo (103), M = mega (106), G = giga (109).
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primary service and cannot claim protection. An example of a band allocated globally
to the maritime mobile service on a primary basis is 156.4875-156.5625 MHz which is
VHF channel 16 and its two guard band channels 75 and 76.

Other bands used by ships may be in mobile bands, such as the mobile-satellite band
used by Inmarsat, in which case they are shared with other mobile services. Alternately,
they may not be available for use in all regions or may be a secondary allocation.
Special provisions and additional application of the allocations are described by
footnotes to the Table of Frequency Allocations.

FIGURE 41

The three regions for the allocation of frequencies

Maritime-41
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Frequencies are assigned to a user through authorization by an administration for a
radio station to use the frequency. The procedures for the assignment of frequencies are
given  in  the  Radio  Regulations,  Article  4.  Basically,  Member  States  of  the  ITU  are
required to assign frequencies in accordance with the Table of Frequency Allocations
and the provisions of the Radio Regulations in order to prevent interference.
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7.2 Frequencies for the GMDSS and watch-keeping
The frequencies for the GMDSS are given in the Radio Regulations, Appendix 15 and
are shown in Table 5. Any emission causing harmful interference to distress and safety
communications on any of the discrete frequencies in the table is prohibited. Test
transmissions on any of the frequencies should be kept to a minimum and before
transmitting for purposes other than distress, stations should listen on the frequency to
make sure that no distress transmissions are being sent.

The operational procedures for the use of these frequencies are described in Chapters 5
and 6.

Watch-keeping arrangements are described in the Radio Regulations, Article 31 as
follows:

“Coast stations assuming a watch-keeping responsibility in the GMDSS maintain an
automatic digital selective-calling watch on frequencies and for periods of time as
indicated in the information published in the List of Coast Stations and Special Service
Stations (List IV). Coast earth stations assuming a watch-keeping responsibility in the
GMDSS maintain a continuous automatic watch for appropriate distress alerts relayed
by satellite.

Ship stations, where so equipped, while at sea, maintain an automatic digital
selective-calling watch (see Fig. 42) on the appropriate distress and safety calling
frequencies in the frequency bands in which they are operating. Ship stations, where so
equipped, also maintain watch on the appropriate frequencies for the automatic
reception of transmissions of meteorological and navigational warnings and other
urgent information to ships. Ship earth stations, while at sea, maintain watch except
when communicating on a working channel.”

Resulting from the amendments to the Radio Regulations from the World
Radiocommunication Conference 2007, all ship stations should now, where practicable,
maintain a watch on the frequency 156.8 MHz (VHF channel 16). This facilitates
communication between ships complying with the SOLAS Convention and all other
ships.

In port areas there may be arrangements for ships to alternatively maintain watch on a
port operations frequency when the port station is maintaining the channel 16 watch.

National administrations may also authorize the use of 2 182 kHz for a calling
frequency within the coastal regions under their authority for which a watch should then
be maintained.

For ships complying with the SOLAS Convention there are further detailed
radiocommunication watch-keeping requirement given in Parts A-VIII and B-VIII of
the Seafarer’s Training, Certification and Watchkeeping (STCW) Code (Published by
IMO).



66 Maritime Manual

FIGURE 42

Ships are frequently fitted with a variety of equipment to keep watch for DSC,
voice messages, safety information and navigation information. This view

shows an array of receiving antennas on a large ship

Maritime-42

TABLE 5

Frequencies used in the GMDSS

Frequency
(kHz)

Description
of usage Notes

490 MSI Used exclusively for NAVTEX-type transmissions.
518 MSI Used exclusively by the international NAVTEX system.

*2 174.5 NBDP-COM Used for narrow-band direct-printing communications.
NBDP is not now widely used.

*2 182 RT-COM Used for radiotelephony communications.
*2 187.5 DSC Used for digital selective-calling.

3 023 AERO-SAR May be used for intercommunication between mobile
stations engaged in coordinated search and rescue
operations.
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TABLE 5 (continued)

Frequency
(kHz)

Description
of usage Notes

*4 125 RT-COM May be used by aircraft to communicate with stations of
the maritime mobile service for distress and safety
purposes, including search and rescue.

*4 177.5 NBDP-COM
*4 207.5 DSC
4 209.5 MSI Used exclusively for NAVTEX-type transmissions.
4 210 MSI-HF Used for maritime safety information as an alternative

to NAVTEX. MSI-HF is not now widely used.
5 680 AERO-SAR May be used for intercommunication between mobile

stations engaged in coordinated search and rescue
operations.

*6 215 RT-COM
*6 268 NBDP-COM
*6 312 DSC
6 314 MSI-HF

*8 291 RT-COM
*8 376.5 NBDP-COM
*8 414.5 DSC
8 416.5 MSI-HF
*12 290 RT-COM
*12 520 NBDP-COM
*12 577 DSC
12 579 MSI-HF
*16 420 RT-COM
*16 695 NBDP-COM

*16 804.5 DSC
16 806.5 MSI-HF
19 680.5 MSI-HF
22 376 MSI-HF

26 100.5 MSI-HF
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TABLE 5 (continued)

Frequency
(MHz)

Description
of usage Notes

*121.5 AERO-SAR Used for distress and urgency for radiotelephony by
aircraft. Ships may communicate with aircraft on
121.5 MHz for the purposes of distress and urgency
only. May also be used for these purposes by survival
craft and EPIRBs.

123.1 AERO-SAR Used by aircraft and by other mobile and land stations
engaged in coordinated search and rescue operations.

156.3

VHF-CH06
May be used for communication between ships and
aircraft engaged in coordinated search and rescue
operations.

*156.525 VHF- CH70 Used in the maritime mobile service for distress and
safety calls using digital selective-calling.

156.650 VHF-CH13 Used for ship-to-ship communications relating to the
safety of navigation.

*156.8 VHF-CH16 Used for distress and safety communications by
radiotelephony. Additionally may be used by aircraft
for safety purposes only.

*161.975 AIS-SART
VHF CH AIS 1

Used for AIS-SART for use in search and rescue
operations.

*162.025 AIS-SART
VHF CH AIS 2

Used for AIS-SART for use in search and rescue
operations.

*406-406.1 406-EPIRB Used exclusively by satellite EPIRBs in the Earth-to-
space direction.

1 530-1 544 SAT-COM Used for distress and safety purposes in the space-to-
Earth direction in the maritime mobile-satellite service.
GMDSS distress, urgency and safety communications
have priority in this band. In addition used for routine
non-safety purposes.

*1 544-1 545 D&S-OPS Use is limited to distress and safety operations,
including feeder links of satellites needed to relay the
emissions of satellite EPIRBs to earth stations and
narrow-band (space-to-Earth) links from space stations
to mobile stations.

1 626.5-1 645.5 SAT-COM Used for distress and safety purposes in the Earth-to-
space direction in the maritime mobile-satellite service.
GMDSS distress, urgency and safety communications
have priority in this band. In addition used for routine
non-safety purposes.
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TABLE 5 (end)

* Any emission capable of causing harmful interference to distress, alarm, urgency or safety
communications on the frequencies denoted by an asterisk (*) is prohibited.

Legend:
AERO-SAR These aeronautical carrier (reference) frequencies may be used for distress and

safety purposes by mobile stations engaged in coordinated search and rescue
operations.

DSC These frequencies are used exclusively for distress and safety calls using digital
selective calling in accordance with No. 32.5 (see Nos. 33.8 and 33.32).

MSI   In the maritime mobile service, these frequencies are used exclusively for the
transmission of maritime safety information (MSI) (including meteorological and
navigational warnings and urgent information) by coast stations to ships, by means
of narrow-band direct-printing telegraphy.

MSI-HF In the maritime mobile service, these frequencies are used exclusively for the
transmission of high seas MSI by coast stations to ships, by means of narrow-band
direct-printing telegraphy.

NBDP-COM These frequencies are used exclusively for distress and safety communications
(traffic) using narrow-band direct-printing telegraphy.

RT-COM These carrier frequencies are used for distress and safety communications (traffic)
by radiotelephony.

D&S-OPS The use of these bands is limited to distress and safety operations of satellite
emergency position-indicating radio beacons (EPIRBs).

SAT-COM These frequency bands are available for distress and safety purposes in the
maritime mobile-satellite service (see Notes).

VHF-CH# These VHF frequencies are used for distress and safety purposes. The channel
number (CH#) refers to the VHF channel as listed in Appendix 18, which should
also be consulted.

AIS These frequencies are used by automatic identification systems (AIS), which
should operate in accordance with the most recent version of Recommendation
ITU-R M.1371. (WRC-07)

7.3 Use of frequencies for general communications

7.3.1 Satellite services

Satellite services provided by Inmarsat and other operators are generally automatic in
operation. The shipboard equipment automatically keeps watch for incoming calls.

Frequency
(MHz)

Description
of usage Notes

*1 645.5-1 646.5 D&S-OPS Use (Earth-to-space) limited to distress and safety
operations.

9 200-9 500 SARTS Used by radar transponders to facilitate search and
rescue.
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Outgoing calls are made using international telephone dialling codes, e-mail addresses
or short codes supplied by the service operator.

7.3.2 VHF services

Some coast stations offer automatic public correspondence services in the VHF band
using digital selective-calling. Details are given in the List of Coast Stations and
Special Service Stations (List IV). Ships maintain watch for incoming calls on the
frequency 156.525 MHz (channel 70) in the same way as watch is kept for distress and
safety traffic. Outgoing calls are made using the VHF digital selective-calling
equipment installed on the ship.

Some coast stations offer manual services as given in the List of Coast Stations and
Special Service Stations (List IV). The frequency 156.8 MHz (channel 16) may be used
by coast and ship stations for call and reply and by coast stations to announce the
transmission on another frequency of traffic lists and important maritime information.
Ships then maintain watch on channel 16 in the same way as watch is kept for distress
and safety traffic. Alternatively the coast station may use one of the channels
designated in Appendix 18 to the Radio Regulations (see Table 6) for public
correspondence as a calling channel.

To facilitate the reception of distress calls and distress traffic, all transmissions on
156.8 MHz should be kept to a minimum and should not exceed one minute. Before
transmitting on the frequency 156.8 MHz, a station should listen for a reasonable period
to make sure that no distress traffic is being sent.

7.3.3 MF and HF services

7.3.3.1 Use of digital selective-calling
The frequencies on which coast stations provide services using digital selective-calling
and information concerning watch-keeping are given in the List of Coast Stations and
Special Service Stations (List IV). Ships maintain an automatic digital selective-calling
watch on one or more appropriate frequencies when within the coverage area of coast
stations providing services using digital selective-calling. This will normally require
additional digital selective-calling equipment to be carried on the ship.

Bands between 1 606.5 kHz and 4 000 kHz
When calling a coast station, ships should use a national digital selective-calling
channel on which the coast station is maintaining watch or one of the international
digital selective-calling frequencies.
For the bands between 1 606.5 kHz and 4 000 kHz the international digital
selective-calling frequency is 2 189.5 kHz. For coast stations the international
digital-selective calling frequency is 2 177 kHz.
A ship calling another ship should use the frequency 2 177 kHz for the call and
acknowledgement.
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TABLE 6

Frequencies in the VHF maritime mobile band

Channel
designator

Transmitting
frequencies

(MHz) Inter-ship

Port operations
and ship movement Public

corres-
pondenceFrom ship

stations
From coast

stations
Single

frequency
Two

frequency

60 156.025 160.625  x* x x
01 156.050 160.650  x* x x

61 156.075 160.675  x x x
02 156.100 160.700  x x x

62 156.125 160.725  x x x
03 156.150 160.750  x x x

63 156.175 160.775  x x x
04 156.200 160.800  x x x

64 156.225 160.825  x x x
05 156.250 160.850  x x x

65 156.275 160.875  x x x
06 156.300  x

 66 156.325 160.925 x* x x
07 156.350 160.950  x* x x

67 156.375 156.375 x x
08 156.400  x

68 156.425 156.425  x
09 156.450 156.450 x x

69 156.475 156.475 x x
10 156.500 156.500 x x

70 156.525 156.525 Digital selective-calling for distress, safety and calling
11 156.550 156.550  x

71 156.575 156.575  x
12 156.600 156.600  x

72 156.625  x
13 156.650 156.650 x x

73 156.675 156.675 x x
14 156.700 156.700  x

74 156.725 156.725  x
15 156.750 156.750 x x

75 156.775 156.775 x
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TABLE 6 (end)

Channel
designator

Transmitting
frequencies

(MHz) Inter-ship

Port operations
and ship movement Public

corres-
pondenceFrom ship

stations
From coast

stations
Single

frequency
Two

frequency

16 156.800 156.800 DISTRESS, SAFETY AND CALLING
76 156.825 156.825  x

17 156.850 156.850 x x
77 156.875  x

18 156.900 161.500  x x x
78 156.925 161.525  x* x x

19 156.950 161.550  x* x x
79 156.975 161.575  x* x x

20 157.000 161.600  x* x x
80 157.025 161.625  x* x x

21 157.050 161.650  x* x x
81 157.075 161.675  x* x x

22 157.100 161.700  x x x
82 157.125 161.725  x x x

23 157.150 161.750  x x x
83 157.175 161.775  x x x

24 157.200 161.800  x x x
84 157.225 161.825  x x x

25 157.250 161.850  x x x
85 157.275 161.875  x x x

26 157.300 161.900  x x x
86 157.325 161.925  x x x

27 157.350 161.950   x x
87 157.375 157.375  x

28 157.400 162.000   x x
88 157.425 157.425  x

AIS 1 161.975 161.975
AIS 2 162.025 162.025

* Added by the Radio Regulation Board until the necessary action is taken by a future WRC.
NOTE 1 – Table 6 gives the major uses of the VHF channels. There are provisions within Appendix 18 for
some alternative uses and also for the introduction of new technologies into the VHF band.
Not all of the VHF channels are available for use everywhere in the world and administrations typically
publish tables of the channels used in their coastal waters.
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Bands between 4 000 kHz and 27 500 kHz
In the bands between 4 000 kHz and 27 500 kHz, ships should choose an appropriate
international digital selective-calling frequency, taking into account propagation
characteristics, and maintain watch on an appropriate digital selective-calling frequency
used by the coast station.

There are paired frequencies available for the 4, 6, 8, 12, 16, 18, 22 and 25 MHz bands
and the details are given in the List of Coast Stations and Special Service Stations
(List IV).

7.3.3.2 Use of radiotelephony

The frequencies on which coast stations (see Fig. 43) provide services for
radiotelephony and information concerning watch-keeping are indicated in the List of
Coast Stations and Special Service Stations (List IV).

FIGURE 43

Rogaland Radio in Norway which provides a public correspondence service
as described in List IV

Maritime-43
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Bands between 1 606.5 kHz and 4 000 kHz

If coast stations are not equipped with digital selective-calling, the frequency 2 182 kHz
may be used for call and reply and by coast stations to announce the transmission, on
another frequency, of traffic lists.

To facilitate the use of the frequency 2 182 kHz for distress purposes, all transmissions
on 2 182 kHz should be kept to a minimum and should not exceed one minute. Before
transmitting, a station should listen for a reasonable period to make sure that no distress
traffic is being sent.

Coast stations which use 2 182 kHz for calling are required to be able to use at least one
other frequency in the bands between 1 606.5 kHz and 2 850 kHz. Ship stations should
be able to send and receive on a carrier frequency of 2 182 kHz, send, in addition, on at
least two working frequencies and receive on all other frequencies necessary for their
service. In Region 1, ships should be able to use the ship-to-shore carrier frequency
2 045 kHz as a working frequency, and the carrier frequency 2 048 kHz as an inter-ship
frequency. In Regions 2 and 3, ships should be able to use the carrier frequencies
2 635 kHz and 2 638 kHz for inter-ship frequencies.

Bands between 4 000 kHz and 27 500 kHz

If coast stations are not equipped for digital selective-calling and calling by
radiotelephony is necessary, it should be done on the working frequencies assigned to
the coast stations or on the calling frequencies listed below.

Ship station
Carrier frequency

4 125 kHz
6 215 kHz
8 255 kHz

12 359 kHz
16 537 kHz
18 795 kHz
22 060 kHz
25 097 kHz

Coast station
Carrier frequency

4 417 kHz
6 516 kHz
8 779 kHz
12 359 kHz
16 537 kHz
19 770 kHz
22 756 kHz
26 172 kHz

All ship stations should be able to send and receive on the carrier frequencies
4 125 kHz and 6 215 kHz. Before transmitting on these carrier frequencies a station
should listen on the frequency for a reasonable period to make sure that no distress
traffic is being sent.

The frequencies to be used for the conduct of simplex radiotelephony and, for the
conduct of duplex telephony, the pairs of transmitting frequencies of the coast stations
and of the corresponding ship stations are given in the Radio Regulations, Appendix 17
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(Frequencies and channelling arrangements in the high frequency bands for the
maritime mobile service). An indication of the channels available for two frequency
operation is given below.

Channel numbers

401 – 429
 601 – 608
 801 – 837

1601 – 1656
1801 – 1815
2201 – 2253
2501 – 2510

Band

4 MHz
6 MHz
8 MHz

16 MHz
18/19 MHz

22 MHz
25/26 MHz

8 Radio personnel requirements

8.1 Authority of the master
The authority of the master is described in the Radio Regulations, Article 46.

The service of a ship station is placed under the supreme authority of the master or of
the person responsible for the ship. The person holding this authority requires that each
operator comply with the Radio Regulations and that the ship station for which the
operator is responsible is used, at all times, in accordance with the Radio Regulations.
The master or the person responsible, as well as all persons who may have knowledge
of the text or even of the existence of a radiotelegram, or of any information obtained
by means of the radiocommunication service, are placed under the obligation of
observing and ensuring the secrecy of correspondence.

8.2  Operator’s certificates
Operator’s certificates are described in Article 47 of the Radio Regulations which
requires that every ship station shall be controlled by an operator holding a certificate
recognised by the government to which the ship station is subject. However, providing
the station is so controlled, other persons beside the holder of the certificate are
permitted to use the equipment.

The Article defines six classes of operator certificate, namely:

First-class Radio-Electronic Certificate (includes full on board maintenance),

Second-class Radio-Electronic Certificate (includes limited on-board maintenance),

General Operator’s Certificate (GOC) (for all sea areas, but not including
maintenance),
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Restricted Operator’s Certificate (ROC) (for sea area A1 ships only),

Long Range Certificate (LRC) (for ships which are not required to
comply with the SOLAS Convention),

Short Range Certificate (SRC) (for VHF operation only on ships which
are not required to comply with the
SOLAS Convention).

Certificates are issued and authorized by administrations. Certificates include the
holder’s signature, photograph and date of birth.

8.3  Personnel
Radio Regulations, Article 48 requires that personnel of ship stations and ship earth
stations are adequately qualified and certificated (see Fig. 44). For ships which are not
required to comply with the SOLAS Convention the operator’s certificate is the Long
Range Certificate (LRC) or, if the ship sails within sea area A1 only, the Short Range
Certificate (SRC).

For ships which are required to comply with the SOLAS Convention the operator’s
certificate is the first- or second- class radio electronic certificate or a general operator's
certificate (GOC), or, if the ship sails within sea area A1 only, the restricted operator's
certificate (ROC). However, it should be noted that an ROC covers only the operation of
GMDSS equipment required for sea area A1, and does not cover the operation of
A2/A3/A4 equipment fitted on a ship over and above the basic A1 requirements, even if
the ship is in a sea area A1.

SOLAS Chapter IV, regulation 16 requires every ship to carry personnel qualified for
distress and safety radiocommunication purposes, any one of whom can be designated
to have primary responsibility for radiocommunications during distress incidents. In
passenger ships, at least one person has to be assigned to perform only
radiocommunication duties during distress incidents.

The International Convention on Standards of Training, Certification and
Watchkeeping (STCW Convention), further requires that all deck officers hold an
appropriate certificate related to the GMDSS which in practice is the GOC.

Deck officers are further required, in addition to the GOC requirements, to have a
knowledge of the search and rescue procedures of the IAMSAR Manual, the means to
prevent the transmission of false alerts, ship reporting systems, radio medical services,
the use of the International Code of Signals and the Standard Marine Communication
Phrases (Published by IMO as Assembly Resolution A.918(22)), and the English
language.
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FIGURE 44

Example of the certificate indicating successful completion of training in GMDSS
radiocommunications and the General Operator’s Certificate which is then

issued to the candidate by the authorities in the United Kingdom

Maritime-44

9  Identification of stations

9.1  Formation and use of call signs and MMSI
Radio Regulations, Article 19 describes the identification of stations which ensures that
all transmissions in the mobile services are capable of being identified by identification
signals.

Ships operating in the GMDSS are assigned a 9-digit identification number, called the
Maritime Mobile Service Identity (MMSI). The MMSI is programmed into all DSC
equipment and is included automatically in each call. Included in the MMSI are the
Maritime Identification Digits (MID) which identify the country licensing/controlling
the station. Ships may also be assigned a Call Sign.

The international series of MIDs and Call Signs are allocated by the Secretary-General
of the ITU to administrations.
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Administrations are required to ensure that suitable arrangements are made for
assigning and registering identities used by ships, and make registration information
available to rescue co-ordination centres on a 24 hours /7 day basis.

The types of MMSI are described in Recommendation ITU-R M.585 which details six
types:

M1I2D3X4X5X6X7X8X9   for ship station identity

01M2I3D4X5X6X7X8X9  for group ship station call identities for calling
simultaneously more than one ship

0102M3I4D5X6X7X8X9 for coast station identity

111213M4I5D6X7X8X9   for SAR aircraft

9192M3I4D5X6X7X8X9  for AIS Aids to Navigation (AtoN)

9182M3I4D5X6X7X8X9 for craft associated with a parent ship

Additionally the AIS-SART (see Fig. 45) has an identification number which is similar
to an MMSI of the form:

917203Y4Y5X6X7X8X9 where Y4Y5 is a manufacturer identity and
X6X7X8X9 is a serial number

FIGURE 45

The AIS-SART uses an identification number similar to a MMSI
so that it can be received by a ship’s AIS.

The AIS-SART is used in the same way as the radar SART
to facilitate the location of survivors

Maritime-45
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AIS-SART identities are not registered by administrations but the structure ensures that
each AIS-SART has a unique identity (the manufacturer identity is administered by
CIRM).

When a ship changes from the flag of registration of one administration to another it
will be necessary to obtain a new MMSI and a new Call Sign for the ship. Users should
check that the details have been programmed into the GMDSS equipment on board.
Administrations should ensure that the changes are notified to the ITU
Radiocommunication Bureau as soon as possible so that the data published in the List of
ship stations and maritime mobile service identity assignments (List V) and on the
MARS database can be updated.

9.2  Table of allocation of international call sign series
Call signs (see Fig. 46) are assigned to ships by a responsible administration and are
based on a 3-character call sign series allocated by the ITU to this administration. Call
signs serve for the identification of radio stations and installations and are given in the
Radio Regulations, Appendix 42 (see Annex 3). Call signs for any particular purpose
are then composed using the applicable “root” characters and rules set down in
Article 19.

FIGURE 46

Example of a call sign. This information is typically prominently displayed
on a card on the bulk head adjacent to the radio station
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C6SES
MMSI  311317000

Even ships without a radio installation may be assigned “Visual Signal Letters” (VSL)
with which they may identify themselves by means of flags or an Aldis lamp (using
Morse code). VSLs are formed in the same way as call signs.

It is not compulsory to assign call signs to stations identified by MMSIs.

9.3 Table of allocation of Maritime Identification Digits
Maritime Identification Digits (MIDs) are allocated to administrations and the
geographical area of the administration responsible for the station. For the moment
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digits one and eight in the first position of an MID are reserved for future use. Digit
nine in the first position of an MID is used for special purposes. The complete list of
MIDs is given in Annex 4.

The Secretary-General of the ITU will allocate a new MID to an administration when
the combinations of numbers have been largely used. Some administrations (see Annex
4 of this Manual) therefore, have more than one MID. Before 1 February 2002, ship
stations which required automatic access on a worldwide basis to public switched
networks were assigned MMSIs with three trailing zeros. Each MID then only had
capacity for 1 000 ships but now satellite networks adopt their own numbering systems.

MMSIs which are no longer in use may be re-used after a period of five years.

10 Other administrative and operational procedures

10.1 Priority of communications
The ITU Constitution, Article 40 requires that international telecommunication services
must give absolute priority to all telecommunications concerning safety of life at sea,
on land, in the air or in outer space, as well as to epidemiological telecommunications
of exceptional urgency of the World Health Organization (WHO). Article 46 of the ITU
Constitution further requires that radio stations shall be obliged to accept, with absolute
priority, distress calls and messages regardless of their origin, to reply in the same
manner to such messages, and immediately to take such action in regard thereto as may
be required.

The Radio Regulations, Article 53 describes the order of priority of communications.
All stations in the maritime mobile service and the maritime mobile-satellite service are
required to be capable of offering four levels of priority in the following order:
1 Distress.
2 Urgency.
3 Safety.
4 Other.

In a fully automated system, where it is impracticable to offer all four levels of priority,
category 1 shall receive priority. As described in Chapter 5, the older designs of
Inmarsat terminals (Inmarsat B and Inmarsat C) do not have the four levels of priority,
particularly in the shore-to-ship direction. However, the newer Inmarsat Fleet terminals
do provide the four levels.

10.2 Inspection of stations
Article 49 of the Radio Regulations describes inspection of stations. When a ship visits
a foreign port, the local government or its administration is entitled to examine the
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licence of the ship station. If the licence cannot be produced or if irregularities are
observed, the government is entitled to inspect the radio installations to check that they
conform to the conditions of the Radio Regulations. In addition, inspectors have the
right to require the production of operator’s certificates.

If infringements to the regulations are detected then these are reported to the
administration of the country having jurisdiction over the station. It is the responsibility
of this administration to take the necessary action.

Ships conforming to the SOLAS Convention are also subject to a system of port state
control (see Fig. 47) where inspectors check that the ship complies with the conventions
of the IMO which may include an inspection of the radio station against the
requirements of SOLAS. In cases of serious infringement the ship may be prevented
from sailing until remedial action has been taken.

FIGURE 47

Inspector at work on a large passenger vessel
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10.3 Working hours of stations
Article 50 of the Radio Regulations requires a ship station to have an accurate clock
correctly regulated to Coordinated Universal Time (UTC). However, with the common
availability of UTC on board ships derived from the ships navigation equipment, it is no
longer a requirement to have a dedicated clock for the radio station. UTC is required to
be used for all entries into the radiocommunication service log (see § 10.6).
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10.4 Interferences
Radio Regulations, Article 15 describes procedures for minimizing interference, that is
the effect of unwanted energy in emissions on reception in a radiocommunication
system manifested by a performance degradation, misinterpretation or loss of
information.

As a general rule, stations should not carry out unnecessary transmissions, only radiate
as much power as is necessary, not transmit superfluous or false or misleading signals
or transmit signals without identification. The ITU Constitution, Article 47 demands
that Member States agree to take the steps required to prevent the transmission or
circulation of deceptive distress, urgency safety or identification signals, and to
collaborate in locating and identifying stations under their jurisdiction transmitting such
signals.

The ITU Constitution, Article 45 requires that all stations be established and operated in
such a manner as to not cause harmful interference. The Radio Regulations define
harmful interference as interference which endangers the functioning of a
radionavigation service or of other safety services or seriously degrades, obstructs or
repeatedly interrupts a radiocommunication service. There are procedures in the Radio
Regulations, Article 15 for Member States to follow to settle problems of harmful
interference. To help in the prompt elimination of harmful interference, administrations
cooperate in the continued development of the international monitoring system
(see Fig. 48).

Administrations are also required to take all practicable and necessary steps to ensure
that the operation of electrical apparatus or installations of any kind, including power
and telecommunication distribution networks does not cause interference. For ships
conforming to the SOLAS Convention there is a further requirement in SOLAS
Chapter V that all electrical and electronic equipment on the bridge or in the vicinity of
the bridge be tested for electromagnetic compatibility to the requirements of
standard IEC 60945 (published by the IEC).

To ensure technical compliance with the Radio Regulations for interferences,
administrations are required to arrange for frequent checks to be made of the emissions
of stations under their jurisdiction. Ships conforming to the SOLAS Convention are
required to have an annual radio survey which includes a check on emissions.

10.5 Secrecy
The ITU Constitution, Article 37 demands that Member States agree to take all possible
measures with a view to ensuring the secrecy of international correspondence.
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For radiocommunications, Radio Regulations, Article 17 requires that administrations
bind themselves to take the necessary measures to prohibit and prevent:
a) the unauthorized interception of radiocommunications not intended for the

general use of the public;
b) the divulgence of the contents, simple disclosure of the existence, publication

or any use whatever, without authorization of information of any nature
whatever obtained by the interception of the radiocommunications mentioned
above.

This requirement is realized through the licence for the radio station as described in
Chapter 3 where the holder of the licence is required to preserve the secrecy of
telecommunications.

FIGURE 48

View of Baldock radio monitoring station in the United Kingdom
which contributes to the international monitoring system.

Very evident is the large rotatable antenna used for
the investigation and resolution of interference to

international radio circuits at HF

Maritime-48
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10.6 Documents to be carried onboard ship
The Radio Regulations, Article 51 requires ships (other than survival craft) to carry
documents as detailed in Appendix 16.

For ships conforming to the SOLAS Convention, the station should be provided with:
1 the licence prescribed by Article 18 (see Chapter 3);
2 certificates of the operator or operators (see Chapter 8);
3 a log in which the following are recorded as they occur, together with the time

of the occurrence, unless administrations have adopted other arrangements for
recording all information which the log should contain:
a) a summary of communications relating to distress, urgency and safety

traffic;
b) a reference to important service incidents;

4 the List of Ship Stations and Maritime Mobile Service Identity Assignments
(List V) in either printed or electronic format;

5 the List of Coast Stations and Special Service Stations (List IV) in either
printed or electronic format;

6 the Manual for Use by the Maritime Mobile and Maritime Mobile-Satellite
Services in either printed or electronic format.

An administration may, however, exempt a ship from the carriage of the documents
mentioned in items 5 and 6 above under various circumstances (for example, when that
ship carries equivalent information for the ship’s specified trading area).

For ships which do not conform to the SOLAS Convention but which are required to
carry a radio installation by other agreements, the above applies except that carriage of
the List of Ship Stations and Maritime Mobile Service Identity Assignments (List V) is
not a requirement.

All ship stations should carry at least the documents in items 1 and 2.

Ships conforming to the SOLAS Convention are also required by SOLAS Chapter V to
carry the International Code of Signals and Volume III of the International Aeronautical
and Maritime Search and Rescue (IAMSAR) Manual.

Examples of documents published by the ITU are shown in Fig. 49.
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FIGURE 49

Examples of documents published by the ITU
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10.7 Phonetic alphabet and figure code
When it is necessary to spell out call signs, service abbreviations and words, the
following letter spelling table given in the Radio Regulations, Appendix 14 should be
used:

Letter to be
transmitted

Code word to be used Spoken as(1)

A Alfa AL FAH
B Bravo BRAH VOH
C Charlie CHAR LEE or SHAR

LEE
D Delta DELL TAH
E Echo ECK OH
F Foxtrot FOKS TROT
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When it is necessary to spell out figures or marks, the spelling table given in
Appendix 14 is not widely used and it is preferable to use the table given in the IMO
Standard Marine Communication Phrases:

G Golf GOLF
H Hotel HOH TELL
I India IN DEE AH
J Juliett JEW LEE ETT
K Kilo KEY LOH
L Lima LEE MAH
M Mike MIKE
N November NO VEM BER
O Oscar OSS CAH
P Papa PAH PAH
Q Quebec KEH BECK
R Romeo ROW ME OH
S Sierra SEE AIR RAH
T Tango TANG GO
U Uniform YOU NEE FORM or

OO NEE FORM
V Victor VIK TAH
W Whiskey WISS KEY
X X-ray ECKS RAY
Y Yankee YANG KEY
Z Zulu ZOO LOO

(1) The syllables to be emphasized are underlined.

Figure or mark to
be transmitted

Code word to be used Spoken as(1)

0 Zero ZEE RO
1 One WUN
2 Two  TOO
3 Three  TREE
4 Four  FOW ER
5 Five  FIFE
6 Six  SIX
7 Seven SE VEN
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However, stations of the same country, when communicating between themselves, may
use any other table recognized by their administration.

11 Related publications

11.1 ITU publications

List IV – List of Coast Stations and Special Service Stations
This List is published every two years in two complementing parts:
– The first part is a paper publication that contains, among others, those coast

stations participating in MF, HF and VHF watch-keeping using DSC
techniques, Rescue co-ordination centres, VTS and pilot stations, coast
stations providing public correspondence service, stations transmitting ships
navigational and meteorological warnings and MSI information, stations
transmitting notice to navigators and radio time signals.

– The second part is a CD-ROM publication that contains the information
published in the paper publication as well as information concerning port
stations, coast earth stations and NAVAREA coordinators.

The data provided includes the name of the station, their relevant frequencies and
geographical coordinates, MMSI and/or call sign, the hours of service and other
pertinent information. The stations are listed under their corresponding
administration/geographical area (ISBN 92-71-16031-2).

List V – List of Ship Stations and Maritime Mobile Service Identity Assignments

This List is published annually in two complementing parts:
– The first part is a paper publication that contains information pertaining to all

ship stations assigned an MMSI (with the exception of pleasure craft), all coast
stations assigned an MMSI, SAR aircraft assigned an MMSI as well as contact
information concerning Accounting Authorities that act as a billing
intermediary between the maritime mobile station and service providers.

– The second part is a CD-ROM publication that contains the information
published in the paper publication as well as information concerning all other
ship stations that have been notified to the Radiocommunication Bureau. Also
included in this CD-ROM is a database containing all ship stations and a

8 Eight  AIT
9 Nine  NI NER

Decimal point Decimal DAY-SEE-MAL
Full stop Stop STOP

(1) The syllables to be emphasized are underlined.
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software interface that allows users to retrieve all the data notified for a ship
station.

The data provided in this list ranges from the ship’s MMSI, name, call sign, IMO
number and the radio installations on board the vessel, to the name, frequencies
available for communications and geographical coordinates of a coast station or the
type and maritime radio equipment onboard aircraft that are used for SAR activities
(ISBN 92-71-34033-7).

Manual for Use by the Maritime Mobile and Maritime Mobile-Satellite Services
(Volume 2)

Volume 2 of the Manual for Use by the Maritime Mobile and Maritime Mobile-Satellite
Services contains provisions designed to be of use to operators.

Volume 2 contains extracts from:
– the Constitution and Convention of the ITU;
– the Radio Regulations;
– ITU-R Recommendations;
– the International Telecommunication Regulations;
– ITU-T Recommendations. (ISBN 92-61-12671-5).

ITU-R Recommendations and Reports

Available as a DVD-ROM, this disk contains all the ITU-R Recommendations and
Reports in force and available at the publication date. The files are available in Adobe
Acrobat PDF format, as well as in their original Word for Windows format
(ISBN 92-61-13047-X).

Radio Regulations

The Radio Regulations, Edition of 2008, contains the complete texts of the Radio
Regulations as adopted by the World Radiocommunication Conference (Geneva, 1995)
(WRC-95) and subsequently revised and adopted by the World Radiocommunication
Conference (Geneva, 1997) (WRC-97), the World Radiocommunication Conference
(Istanbul, 2000) (WRC-2000), the World Radiocommunication Conference
(Geneva, 2003) (WRC-03), and the World Radiocommunication Conference
(Geneva, 2007) (WRC-07), including all Appendices, Resolutions, Recommendations
and ITU-R Recommendations incorporated by reference (ISBN 92-61-12467-4).

All ITU publications can be purchased on the following website:
www.itu.int/publications.

http://www.itu.int/publications.
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11.2 IMO publications

Global Maritime Distress and Safety System Manual

The GMDSS Manual is a single comprehensive publication which includes:
– description of the development, components and the concepts of the GMDSS;
– the carriage requirements and the operational procedures, excerpts from the

relevant SOLAS regulations for the GMDSS, supporting resolutions and
circulars relevant to the GMDSS;

– the IMO performance standards and related ITU-R Recommendations giving
the technical detail of the radio equipment, the NAVTEX Manual, the
International SafetyNET Manual and the revised Joint IMO/IHO/WMO
Manual on Maritime Safety Information;

– the current GMDSS Master Plan giving the details of the coastal infrastructure
and services provided by member administrations; and

– extracts from the ITU-R Radio Regulations giving the radio regulatory
background.

The Manual is intended for use by ship personnel, shore operators, trainers,
administrations, regulators and anyone else concerned with ship communication
(ISBN 978-92-801-15086).

International Aeronautical and Maritime Search and Rescue Manual (IAMSAR
Manual)

Jointly published by IMO and ICAO, the three-volume IAMSAR Manual provides
guidelines for a common aviation and maritime approach to organizing and providing
search and rescue (SAR) services. Each volume can be used as a stand-alone document
or, in conjunction with the other two volumes, as a means to attaining a full view of the
SAR system. The three volumes came into force on 1 June 2008:
– Volume I – Organization and Management, discusses the global SAR system

concept, establishment and improvement of national and regional SAR
systems and co-operation with neighbouring States to provide effective and
economical SAR services (ISBN 978-92-801-14881);

– Volume II – Mission Coordination, assists personnel who plan and coordinate
SAR operations and exercises (ISBN 978-92-801-14898);

– Volume III – Mobile Facilities, is intended to be carried aboard rescue units,
aircraft and vessels to help with performance of a search, rescue or on-scene
co-ordinator function, and with aspects of SAR that pertain to their own
emergencies (ISBN 978-92-801-14904).
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International Convention on Search and Rescue

The International Conference on Maritime Search and Rescue, in April 1979, concerned
the establishment of an International Maritime Search and Rescue (SAR) plan covering
the needs for ship reporting systems, SAR services and the Rescue of persons in distress
at sea. The current edition includes amendments which were adopted in May 2004 and
came into force on 1 July 2006 (ISBN 978-92-801-52067).

International Code of Signals

The Code is intended for communications between ships, aircraft and authorities ashore
during situations related essentially to the safety of navigation and persons; it is
especially useful when language difficulties arise. The Code is suitable for transmission
by all means of communication, including radiotelephony and radiotelegraphy
(ISBN 978-92-801-41986).

International Convention for the Safety of Life at Sea
The current edition presents a consolidated text of the SOLAS, 1974 Convention, its
Protocols of 1978 and 1988 and all amendments in effect from that date. SOLAS is an
essential reference for maritime administrations, ship manufacturers, owners and
operators, shipping companies, education institutes and all others concerned with
requirements of the International Convention for the Safety of Life at Sea
(ISBN 978-92-801-15055).

International Convention on Standards of Training, Certification and
Watchkeeping (STCW 1978)

The Convention, articles and annex provide the legal framework within which
mandatory technical standards contained in part A of the STCW Code are applied. Part
B of the Code provides guidance to assist those who are involved in educating, training
or assessing the competence of seafarers or who are otherwise involved in applying
STCW Convention provisions (ISBN 978-92-801-51084).

International SafetyNET Manual

SafetyNET is a satellite-based international automatic direct-printing service for the
promulgation of maritime safety information (MSI) to ships. The ability to receive
SafetyNET service information is generally necessary for all ships which sail beyond
coverage of NAVTEX and is commended to all Administrations having responsibility
for maritime affairs and to mariners who require an effective MSI service in waters not
served by NAVTEX (ISBN 978-92-801-41597).

IMO Standard Marine Communication Phrases

The ability to use and understand the IMO Standard Marine Communication Phrases
(SMCP) is required for the certification of officers in charge of a navigational watch on
ships of 500 gross tonnage or more.
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The phrases are divided into Part A and Part B. Part A covers phrases to be applied
according to the requirements of table A-II/1 (minimum competence of officers in
charge of a navigational watch on ships of 500 gross tonnage) of the STCW Code. This
part is enriched by essential phrases concerning ship handling and safety of navigation
to be used in on-board communications. Part B calls attention to other on-board
standard safety-related phrases which, supplementary to Part A, may also be regarded
as useful for maritime English instruction.
A separate pronunciation guide, as software on a compact disc, that can be used in a
personal computer is attached to this book (ISBN 978-92-801-51374).

NAVTEX Manual

NAVTEX is an international automated direct-printing service for promulgation of
navigational and meteorological warnings and urgent information to ships. This Manual
is intended for use by seafarers, shipowners, maritime Administrations and others
concerned with the preparation, broadcasting and reception of maritime safety
information (ISBN 978-92-801-42020).

Performance Standards for Shipborne Radiocommunications and Navigational
Equipment

The current consolidated edition incorporates all amendments adopted up to
November 2007 including: Electronic Chart Display and Information Systems
(ECDIS), Integrated Navigation Systems, shipborne GALILEO receiver equipment,
survival craft AIS search and rescue transmitters (AIS-SART), functional requirements
for long-range identification and tracking of ships, shipborne voyage data recorders
(VDRs) and shipborne simplified voyage data recorders (S-VDRs), navigation lights,
navigation light controllers and associated equipment, provision of radio services for
the GMDSS (ISBN978-92-801-42341).
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Annex 1

Terms and definitions

Terms and definitions are given in the Radio Regulations, Article 1. Those of most
relevance to the maritime services are given below.

General terms

administration: Any governmental department or service responsible for discharging
the obligations undertaken in the Constitution of the International Telecommunication
Union, in the Convention of the International Telecommunication Union and in the
Administrative Regulations.

telecommunication: Any transmission, emission or reception of signs, signals, writings,
images and sounds or intelligence of any nature by wire, radio, optical or other
electromagnetic systems.

radio: A general term applied to the use of radio waves.

radio waves or hertzian waves: Electromagnetic waves of frequencies arbitrarily lower
than 3 000 GHz, propagated in space without artificial guide.

radiocommunication: Telecommunication by means of radio waves.

terrestrial radiocommunication: Any radiocommunication other than space
radiocommunication or radio astronomy.

space radiocommunication: Any radiocommunication involving the use of one or more
space stations or the use of one or more reflecting satellites or other objects in space.

radiodetermination: The determination of the position, velocity and/or other
characteristics of an object, or the obtaining of information relating to these parameters,
by means of the propagation properties of radio waves.

radionavigation: Radiodetermination used for the purposes of navigation, including
obstruction warning.

radio astronomy: Astronomy based on the reception of radio waves of cosmic origin.

Coordinated Universal Time (UTC): Time scale, based on the second (SI), as defined in
Recommendation ITU-R TF.460-6. For most practical purposes associated with the
Radio Regulations, UTC is equivalent to mean solar time at the prime meridian
(0° longitude), formerly expressed in GMT.
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Specific terms related to frequency management

allocation (of a frequency band): Entry in the Table of Frequency Allocations of a
given frequency band for the purpose of its use by one or more terrestrial or space
radiocommunication services or the radio astronomy service under specified
conditions. This term shall also be applied to the frequency band concerned.

allotment (of a radio frequency or radio frequency channel): Entry of a designated
frequency channel in an agreed plan, adopted by a competent conference, for use by
one or more administrations for a terrestrial or space radiocommunication service in
one or more identified countries or geographical areas and under specified conditions.

assignment (of a radio frequency or radio frequency channel): Authorization given by
an administration for a radio station to use a radio frequency or radio frequency channel
under specified conditions.

Radio services

radiocommunication service: A service involving the transmission, emission and/or
reception of radio waves for specific telecommunication purposes.

mobile service: A radiocommunication service between mobile and land stations, or
between mobile stations.

mobile-satellite service: A radiocommunication service:
– between mobile earth stations and one or more space stations, or between

space stations used by this service; or
– between mobile earth stations by means of one or more space stations.

maritime mobile service: A mobile service between coast stations and ship stations, or
between ship stations, or between associated on-board communication stations;
survival craft stations and emergency position-indicating radiobeacon stations may
also participate in this service.

maritime mobile-satellite service: A mobile-satellite service in which mobile earth
stations are located on board ships; survival craft stations and emergency position-
indicating radiobeacon stations may also participate in this service.

port operations service: A maritime mobile service in or near a port, between coast
stations and ship stations, or between ship stations, in which messages are restricted to
those relating to the operational handling, the movement and the safety of ships and, in
emergency, to the safety of persons.

ship movement service: A safety service in the maritime mobile service other  than  a
port operations service, between coast stations and ship stations, or between ship
stations, in which messages are restricted to those relating to the movement of ships

radio astronomy service: A service involving the use of radio astronomy.
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safety service: Any radiocommunication service used permanently or temporarily for
the safeguarding of human life and property.

Radio stations and systems

station: One or more transmitters or receivers or a combination of transmitters and
receivers, including the accessory equipment, necessary at one location for carrying on
a radiocommunication service, or the radio astronomy service.

terrestrial station: A station effecting terrestrial radiocommunication.

earth station: A station located either on the Earth’s surface or within the major portion
of the Earth’s atmosphere and intended for communication:
– with one or more space stations; or
– with one or more stations of the same kind by means of one or more reflecting

satellites or other objects in space.

space station: A station located on an object which is beyond, is intended to go beyond,
or has been beyond, the major portion of the Earth’s atmosphere.

survival craft station: A mobile station in the maritime mobile service or the
aeronautical mobile service intended solely for survival purposes and located on any
lifeboat, life-raft or other survival equipment.

mobile station: A station in the mobile service intended to be used while in motion or
during halts at unspecified points.

mobile earth station: An earth station in the mobile-satellite service intended to be used
while in motion or during halts at unspecified points.

land station: A station in the mobile service not intended to be used while in motion.

land earth station: An earth station in the fixed-satellite service or,  in  some cases,  in
the mobile-satellite service, located at a specified fixed point or within a specified area
on land to provide a feeder link for the mobile-satellite service.

coast station: A land station in the maritime mobile service.

coast earth station: An earth station in the fixed-satellite service or, in some cases, in
the maritime mobile-satellite service, located at a specified fixed point on land to
provide a feeder link for the maritime mobile-satellite service.

ship station: A mobile station in the maritime mobile service located on board a vessel
which is not permanently moored, other than a survival craft station.

ship earth station: A mobile earth station in the maritime mobile-satellite service
located on board ship.

on-board communication station: A low-powered mobile station in the maritime mobile
service intended for use for internal communications on board a ship, or between a ship
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and its lifeboats and life-rafts during lifeboat drills or operations, or for communication
within a group of vessels being towed or pushed, as well as for line handling and
mooring instructions.

port station: A coast station in the port operations service.

emergency position-indicating radiobeacon station: A station in the mobile service the
emissions of which are intended to facilitate search and rescue operations.

satellite emergency position-indicating radiobeacon: An earth station in  the mobile-
satellite service the emissions of which are intended to facilitate search and rescue
operations.

space system: Any group of cooperating earth stations and/or space stations employing
space radiocommunication for specific purposes.

satellite system: A space system using one or more artificial earth satellites.

feeder link: A radio link from an earth station at a given location to a space station, or
vice versa, conveying information for a space radiocommunication service.

Operational terms

public correspondence: Any telecommunication which the offices and stations must, by
reason of their being at the disposal of the public, accept for transmission.

telegraphy: A form of telecommunication in which the transmitted information is
intended to be recorded on arrival as a graphic document; the transmitted information
may sometimes be presented in an alternative form or may be stored for subsequent use.

telegram: Written matter intended to be transmitted by telegraphy for delivery to the
addressee. This term also includes radiotelegrams unless otherwise specified.

radiotelegram: A telegram, originating in or intended for a mobile station or a mobile
earth station transmitted on all or part of its route over the radiocommunication
channels of the mobile service or of the mobile-satellite service.

radiotelex call: A telex call, originating in or intended for a mobile station or a mobile
earth station, transmitted on all or part of its route over the radiocommunication
channels of the mobile service or the mobile-satellite service.

telephony: A  form  of telecommunication primarily intended for the exchange of
information in the form of speech.

radiotelephone call: A telephone call, originating in or intended for a mobile station or
a mobile earth station, transmitted on all or part of its route over the
radiocommunication channels of the mobile service or of the mobile-satellite service.

simplex operation: Operating method in which transmission is made possible
alternately in each direction of a telecommunication channel, for example, by means of
manual control.
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duplex operation: Operating method in which transmission is possible simultaneously
in both directions of a telecommunication channel.

semi-duplex operation: A method which is simplex operation at one end of the circuit
and duplex operation at the other.

Characteristics of emissions and radio equipment

radiation: The outward flow of energy from any source in the form of radio waves.

emission: Radiation produced, or the production of radiation, by a radio transmitting
station.

class of emission: The set of characteristics of an emission, designated by standard
symbols, e.g. type of modulation of the main carrier, modulating signal, type of
information to be transmitted, and also, if appropriate, any additional signal
characteristics.

single-sideband emission: An amplitude modulated emission with one sideband only.

out-of-band emission: Emission on a frequency or frequencies immediately outside the
necessary bandwidth which results from the modulation process, but excluding
spurious emissions.

spurious emission: Emission on a frequency or frequencies which are outside the
necessary bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information. Spurious emissions include harmonic
emissions, parasitic emissions, intermodulation products and frequency conversion
products, but exclude out-of-band emissions.

unwanted emissions: Consist of spurious emissions and out-of-band emissions.

assigned frequency band: The frequency band within which the emission of a station is
authorized; the width of the band equals the necessary bandwidth plus twice the
absolute value of the frequency tolerance. Where space stations are concerned, the
assigned frequency band includes twice the maximum Doppler shift that may occur in
relation to any point of the Earth’s surface.

assigned frequency: The centre of the frequency band assigned to a station.

characteristic frequency: A frequency which can be easily identified and measured in a
given emission. A carrier frequency may, for example, be designated as the
characteristic frequency.

reference frequency: A frequency having a fixed and specified position with respect to
the assigned frequency. The displacement of this frequency with respect to the assigned
frequency has the same absolute value and sign that the displacement of the charac-
teristic frequency has with respect to the centre of the frequency band occupied by the
emission.



Maritime Manual 97

frequency tolerance: The maximum permissible departure by the centre frequency of
the frequency band occupied by an emission from  the assigned frequency or,  by  the
characteristic frequency of an emission from the reference frequency.

necessary bandwidth: For a given class of emission, the width of the frequency band
which is just sufficient to ensure the transmission of information at the rate and with the
quality required under specified conditions.

occupied bandwidth: The width of a frequency band such that, below the lower and
above the upper frequency limits, the mean powers emitted are each equal to a specified
percentage /2 of the total mean power of a given emission. Unless otherwise specified
in an ITU-R Recommendation for the appropriate class of emission,  the  value  of /2
should be taken as 0.5%.

Frequency sharing

interference: The effect of unwanted energy due to one or a combination of emissions,
radiations, or inductions upon reception in a radiocommunication system, manifested
by any performance degradation, misinterpretation, or loss of information which could
be extracted in the absence of such unwanted energy.

permissible interference: Observed or predicted interference which complies with
quantitative interference and sharing criteria contained in the Radio Regulations or in
ITU-R Recommendations or in special agreements as provided for in the Radio
Regulations.

harmful interference: Interference which endangers the functioning of a
radionavigation service or of other safety services or seriously degrades, obstructs, or
repeatedly interrupts a radiocommunication service operating in accordance with Radio
Regulations.

Technical terms relating to space

satellite: A body which revolves around another body of preponderant mass and which
has a motion primarily and permanently determined by the force of attraction of that
other body.

active satellite: A satellite carrying a station intended to transmit or retransmit
radiocommunication signals.

reflecting satellite: A satellite intended to reflect radiocommunication signals.

geostationary satellite: A geosynchronous satellite whose circular and direct orbit lies
in the plane of the Earth’s equator and which thus remains fixed relative to the Earth;
by extension, a geosynchronous satellite which remains approximately fixed relative to
the Earth.

geostationary-satellite orbit: The orbit of a geosynchronous satellite whose circular and
direct orbit lies in the plane of the Earth’s equator.
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Annex 2

Technical characteristics of stations

Radio Regulations, Article 3 contains requirements for the technical characteristics of
radio stations which aim to achieve the most efficient use of the radio spectrum. As far
as is compatible with practical considerations, the choice of transmitting and receiving
equipment should ideally be based on the most recent advances in the technique as
indicated, for instance, in ITU-R Recommendations.

In order to operate, a radio system needs a necessary bandwidth which is the width of
the frequency band which is just sufficient to ensure the transmission of information at
the rate and with the quality required. The method of determining the necessary
bandwidth is given in Recommendation ITU-R SM.1138 – Determination of necessary
bandwidths including examples for their calculation and associated examples for the
designation of emission.

A practical radio system also needs a frequency tolerance which is the maximum
permissible departure from the centre frequency of the frequency band occupied by the
emission. The requirements for frequency tolerance are given in the Radio Regulations,
Appendix 2.

The necessary bandwidth and the frequency tolerance together give the assigned
frequency band which is the band within which the emission of the station is
authorized.

Practical radio systems also generate out-of-band emissions which are on frequencies
immediately outside of the necessary bandwidth which result from the modulation
process and will potentially interfere with adjacent systems. The determination of the
boundary of out-of-band emissions is given in the Radio Regulations, Appendix 3.

The out-of-band emissions define the occupied bandwidth which can be used to define
a channel. Many frequency bands in the Radio Regulations are channelled; for instance
Appendix 17 for the maritime HF bands has arrangements for channelling at 3 kHz for
SSB radiotelephony and Appendix 18 has 25 kHz channels for VHF FM
radiotelephony.

Practical radio systems also generate spurious emissions which are on frequencies
outside of the necessary bandwidth but which do not result from the modulation process
and therefore can be minimized without affecting the transmission of information.
Spurious emissions are typically harmonics and parasitic emissions resulting from
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frequency conversion processes within the equipment. Requirements for spurious
emissions are given in theRadio Regulations, Appendix 3.

In order to avoid interference, transmitting stations should only radiate as much power
as is necessary to ensure a satisfactory service, equipment should apply signal
processing methods which enable the most efficient use of the radio spectrum, and
every effort should be made to keep frequency tolerances and levels of unwanted
emissions at the lowest levels which technology and the nature of the service permit.
The performance characteristics of receivers should be adequate to ensure that they do
not suffer from interference due to transmitters situated at a reasonable distance.

Recommended technical characteristics for the design of equipment are given in
Recommendations of the ITU-R such as:
ITU-R M.489 – Technical characteristics of VHF radiotelephone equipment operating

in the maritime mobile service in channels spaced by 25 kHz;
ITU-R M.493 – Digital selective-calling system for use in the maritime mobile service;
ITU-R M.1173 –Technical characteristics of single-sideband transmitters used in the

maritime mobile service for radiotelephony in the bands between 1 606.5 kHz
(1 605 kHz Region 2) and 4 000 kHz and between 4 000 kHz and 27 500 kHz.

In addition, for equipment intended for use on ships which comply with the SOLAS
Convention, the IMO publishes performance standards and it is a requirement of
SOLAS Chapter IV, regulation 14 that equipment conforms to these performance
standards.

The international standards organizations, International Electrotechnical Commission
(IEC) and International Organization for Standardization (ISO), publish detailed
technical equipment standards which take into account the recommendations of the ITU
and the performance standards of the IMO. These can be used for the design and testing
of equipment.

Maritime radio equipment is generally subject to a process of type approval, whereby
administrations check that equipment designs conform to the necessary standards.
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Annex 3

Table of allocation of international call sign series
(See the Global Administration Data System (GLAD))

(www.itu.int/ITU-R/go/glad for recent up dates)

Call sign series Allocated to

AAA-ALZ United States of America
AMA-AOZ Spain
APA-ASZ Pakistan (Islamic Republic of)
ATA-AWZ India (Republic of)
AXA-AXZ Australia
AYA-AZZ Argentine Republic
A2A-A2Z Botswana (Republic of)
A3A-A3Z Tonga (Kingdom of)
A4A-A4Z Oman (Sultanate of)
A5A-A5Z Bhutan (Kingdom of)
A6A-A6Z United Arab Emirates
A7A-A7Z Qatar (State of)
A8A-A8Z Liberia (Republic of)
A9A-A9Z Bahrain (Kingdom of)

BAA-BZZ China (People’s Republic of)

CAA-CEZ Chile
CFA-CKZ Canada
CLA-CMZ Cuba
CNA-CNZ Morocco (Kingdom of)
COA-COZ Cuba
CPA-CPZ Bolivia (Plurinational State of)
CQA-CUZ Portugal
CVA-CXZ Uruguay (Eastern Republic of)
CYA-CZZ Canada
C2A-C2Z Nauru (Republic of)
C3A-C3Z Andorra (Principality of)
C4A-C4Z Cyprus (Republic of)
C5A-C5Z Gambia (Republic of the)
C6A-C6Z Bahamas (Commonwealth of the)

*C7A-C7Z World Meteorological Organization
C8A-C9Z Mozambique (Republic of)

http://www.itu.int/ITU-R/go/glad
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Table of allocation of international call sign series (cont.)

Call sign series Allocated to

DAA-DRZ Germany (Federal Republic of)
DSA-DTZ Korea (Republic of)
DUA-DZZ Philippines (Republic of the)
D2A-D3Z Angola (Republic of)
D4A-D4Z Cape Verde (Republic of)
D5A-D5Z Liberia (Republic of)
D6A-D6Z Comoros (Union of the)
D7A-D9Z Korea (Republic of)

EAA-EHZ Spain
EIA-EJZ Ireland

EKA-EKZ Armenia (Republic of)
ELA-ELZ Liberia (Republic of)
EMA-EOZ Ukraine
EPA-EQZ Iran (Islamic Republic of)
ERA-ERZ Moldova (Republic of)
ESA-ESZ Estonia (Republic of)
ETA-ETZ Ethiopia (Federal Democratic Republic of)
EUA-EWZ Belarus (Republic of)
EXA-EXZ Kyrgyz Republic
EYA-EYZ Tajikistan (Republic of)
EZA-EZZ Turkmenistan
E2A-E2Z Thailand
E3A-E3Z Eritrea
E4A-E4Z Palestinian Authority(1)

E5A-E5Z New Zealand – Cook Islands
E7A-E7Z Bosnia and Herzegovina

FAA-FZZ France

GAA-GZZ United Kingdom of Great Britain and Northern Ireland

HAA-HAZ Hungary (Republic of)
HBA-HBZ Switzerland (Confederation of)
HCA-HDZ Ecuador
HEA-HEZ Switzerland (Confederation of)
HFA-HFZ Poland (Republic of)
HGA-HGZ Hungary (Republic of)
HHA-HHZ Haiti (Republic of)
HIA-HIZ Dominican Republic

(1) In response to Resolution 99 (Rev. Guadalajara, 2010) of the Plenipotentiary Conference.
(WRC-2000)



102 Maritime Manual

Table of allocation of international call sign series (cont.)

Call sign series Allocated to

HJA-HKZ Colombia (Republic of)
HLA-HLZ Korea (Republic of)

HMA-HMZ Democratic People’s Republic of Korea
HNA-HNZ Iraq (Republic of)
HOA-HPZ Panama (Republic of)
HQA-HRZ Honduras (Republic of)
HSA-HSZ Thailand
HTA-HTZ Nicaragua
HUA-HUZ El Salvador (Republic of)
HVA-HVZ Vatican City State
HWA-HYZ France
HZA-HZZ Saudi Arabia (Kingdom of)
H2A-H2Z Cyprus (Republic of)
H3A-H3Z Panama (Republic of)
H4A-H4Z Solomon Islands
H6A-H7Z Nicaragua
H8A-H9Z Panama (Republic of)

IAA-IZZ Italy

JAA-JSZ Japan
JTA-JVZ Mongolia
JWA-JXZ Norway
JYA-JYZ Jordan (Hashemite Kingdom of)
JZA-JZZ Indonesia (Republic of)
J2A-J2Z Djibouti (Republic of)
J3A-J3Z Grenada
J4A-J4Z Greece
J5A-J5Z Guinea-Bissau (Republic of)
J6A-J6Z Saint Lucia
J7A-J7Z Dominica (Commonwealth of)
J8A-J8Z Saint Vincent and the Grenadines

KAA-KZZ United States of America

LAA-LNZ Norway
LOA-LWZ Argentine Republic
LXA-LXZ Luxembourg
LYA-LYZ Lithuania (Republic of)
LZA-LZZ Bulgaria (Republic of)
L2A-L9Z Argentine Republic
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Table of allocation of international call sign series (cont.)

Call sign series Allocated to

MAA-MZZ United Kingdom of Great Britain and Northern Ireland

NAA-NZZ United States of America

OAA-OCZ Peru
ODA-ODZ Lebanon
OEA-OEZ Austria
OFA-OJZ Finland
OKA-OLZ Czech Republic
OMA-OMZ Slovak Republic
ONA-OTZ Belgium
OUA-OZZ Denmark

PAA-PIZ Netherlands (Kingdom of the)
PJA-PJZ Netherlands (Kingdom of the) – Netherlands Caribbean

PKA-POZ Indonesia (Republic of)
PPA-PYZ Brazil (Federative Republic of)
PZA-PZZ Suriname (Republic of)
P2A-P2Z Papua New Guinea
P3A-P3Z Cyprus (Republic of)
P4A-P4Z Netherlands (Kingdom of the) – Aruba
P5A-P9Z Democratic People’s Republic of Korea

RAA-RZZ Russian Federation

SAA-SMZ Sweden
SNA-SRZ Poland (Republic of)
SSA-SSM Egypt (Arab Republic of)
SSN-STZ Sudan (Republic of the)
SUA-SUZ Egypt (Arab Republic of)
SVA-SZZ Greece
S2A-S3Z Bangladesh (People’s Republic of)
S5A-S5Z Slovenia (Republic of)
S6A-S6Z Singapore (Republic of)
S7A-S7Z Seychelles (Republic of)
S8A-S8Z South Africa (Republic of)
S9A-S9Z Sao Tome and Principe (Democratic Republic of)

TAA-TCZ Turkey
TDA-TDZ Guatemala (Republic of)
TEA-TEZ Costa Rica



104 Maritime Manual

Table of allocation of international call sign series (cont.)

Call sign series Allocated to

TFA-TFZ Iceland
TGA-TGZ Guatemala (Republic of)
THA-THZ France
TIA-TIZ Costa Rica
TJA-TJZ Cameroon (Republic of)

TKA-TKZ France
TLA-TLZ Central African Republic

TMA-TMZ France
TNA-TNZ Congo (Republic of the)
TOA-TQZ France
TRA-TRZ Gabonese Republic
TSA-TSZ Tunisia
TTA-TTZ Chad (Republic of)
TUA-TUZ Côte d'Ivoire (Republic of)
TVA-TXZ France
TYA-TYZ Benin (Republic of)
TZA-TZZ Mali (Republic of)
T2A-T2Z Tuvalu
T3A-T3Z Kiribati (Republic of)
T4A-T4Z Cuba
T5A-T5Z Somali Democratic Republic
T6A-T6Z Afghanistan
T7A-T7Z San Marino (Republic of)
T8A-T8Z Palau (Republic of)

UAA-UIZ Russian Federation
UJA-UMZ Uzbekistan (Republic of)
UNA-UQZ Kazakhstan (Republic of)
URA-UZZ Ukraine

VAA-VGZ Canada
VHA-VNZ Australia
VOA-VOZ Canada
VPA-VQZ United Kingdom of Great Britain and Northern Ireland
VRA-VRZ China (People’s Republic of) – Hong Kong
VSA-VSZ United Kingdom of Great Britain and Northern Ireland
VTA-VWZ India (Republic of)
VXA-VYZ Canada
VZA-VZZ Australia
V2A-V2Z Antigua and Barbuda
V3A-V3Z Belize
V4A-V4Z Saint Kitts and Nevis (Federation of)
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Table of allocation of international call sign series (cont.)

Call sign series Allocated to

V5A-V5Z Namibia (Republic of)
V6A-V6Z Micronesia (Federated States of)
V7A-V7Z Marshall Islands (Republic of the)
V8A-V8Z Brunei Darussalam

WAA-WZZ United States of America

XAA-XIZ Mexico
XJA-XOZ Canada
XPA-XPZ Denmark
XQA-XRZ Chile
XSA-XSZ China (People’s Republic of)
XTA-XTZ Burkina Faso
XUA-XUZ Cambodia (Kingdom of)
XVA-XVZ Viet Nam (Socialist Republic of)
XWA-XWZ Lao People’s Democratic Republic
XXA-XXZ China (People’s Republic of) – Macao
XYA-XZZ Myanmar (Union of)

YAA-YAZ Afghanistan
YBA-YHZ Indonesia (Republic of)
YIA-YIZ Iraq (Republic of)
YJA-YJZ Vanuatu (Republic of)

YKA-YKZ Syrian Arab Republic
YLA-YLZ Latvia (Republic of)

YMA-YMZ Turkey
YNA-YNZ Nicaragua
YOA-YRZ Romania
YSA-YSZ El Salvador (Republic of)
YTA-YUZ Serbia (Republic of)
YVA-YYZ Venezuela (Bolivarian Republic of)
Y2A-Y9Z Germany (Federal Republic of)

ZAA-ZAZ Albania (Republic of)
ZBA-ZJZ United Kingdom of Great Britain and Northern Ireland

ZKA-ZMZ New Zealand
ZNA-ZOZ United Kingdom of Great Britain and Northern Ireland
ZPA-ZPZ Paraguay (Republic of)
ZQA-ZQZ United Kingdom of Great Britain and Northern Ireland
ZRA-ZUZ South Africa (Republic of)
ZVA-ZZZ Brazil (Federative Republic of)
Z2A-Z2Z Zimbabwe (Republic of)
Z3A-Z3Z The Former Yugoslav Republic of Macedonia
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Table of allocation of international call sign series (cont.)

Call sign series Allocated to

2AA-2ZZ United Kingdom of Great Britain and Northern Ireland

3AA-3AZ Monaco (Principality of)
3BA-3BZ Mauritius (Republic of)
3CA-3CZ Equatorial Guinea (Republic of)
3DA-3DM Swaziland (Kingdom of)
3DN-3DZ Fiji (Republic of)
3EA-3FZ Panama (Republic of)
3GA-3GZ Chile
3HA-3UZ China (People’s Republic of)
3VA-3VZ Tunisia
3WA-3WZ Viet Nam (Socialist Republic of)
3XA-3XZ Guinea (Republic of)
3YA-3YZ Norway
3ZA-3ZZ Poland (Republic of)

4AA-4CZ Mexico
4DA-4IZ Philippines (Republic of the)
4JA-4KZ Azerbaijani Republic
4LA-4LZ Georgia

4MA-4MZ Venezuela (Bolivarian Republic of)
4OA-4OZ Montenegro
4PA-4SZ Sri Lanka (Democratic Socialist Republic of)
4TA-4TZ Peru

*4UA-4UZ United Nations
4VA-4VZ Haiti (Republic of)
4WA-4WZ Timor-Leste (Democratic Republic of)
4XA-4XZ Israel (State of)
*4YA-4YZ International Civil Aviation Organization
4ZA-4ZZ Israel (State of)

5AA-5AZ Socialist People’s Libyan Arab Jamahiriya
5BA-5BZ Cyprus (Republic of)
5CA-5GZ Morocco (Kingdom of)
5HA-5IZ Tanzania (United Republic of)
5JA-5KZ Colombia (Republic of)
5LA-5MZ Liberia (Republic of)
5NA-5OZ Nigeria (Federal Republic of)
5PA-5QZ Denmark
5RA-5SZ Madagascar (Republic of)
5TA-5TZ Mauritania (Islamic Republic of)
5UA-5UZ Niger (Republic of the)
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Table of allocation of international call sign series (cont.)

Call sign series Allocated to

5VA-5VZ Togolese Republic
5WA-5WZ Samoa (Independent State of)
5XA-5XZ Uganda (Republic of)
5YA-5ZZ Kenya (Republic of)

6AA-6BZ Egypt (Arab Republic of)
6CA-6CZ Syrian Arab Republic
6DA-6JZ Mexico
6KA-6NZ Korea (Republic of)
6OA-6OZ Somali Democratic Republic
6PA-6SZ Pakistan (Islamic Republic of)
6TA-6UZ Sudan (Republic of the)
6VA-6WZ Senegal (Republic of)
6XA-6XZ Madagascar (Republic of)
6YA-6YZ Jamaica
6ZA-6ZZ Liberia (Republic of)

7AA-7IZ Indonesia (Republic of)
7JA-7NZ Japan
7OA-7OZ Yemen (Republic of)
7PA-7PZ Lesotho (Kingdom of)
7QA-7QZ Malawi
7RA-7RZ Algeria (People’s Democratic Republic of)
7SA-7SZ Sweden
7TA-7YZ Algeria (People’s Democratic Republic of)
7ZA-7ZZ Saudi Arabia (Kingdom of)

8AA-8IZ Indonesia (Republic of)
8JA-8NZ Japan
8OA-8OZ Botswana (Republic of)
8PA-8PZ Barbados
8QA-8QZ Maldives (Republic of)
8RA-8RZ Guyana
8SA-8SZ Sweden
8TA-8YZ India (Republic of)
8ZA-8ZZ Saudi Arabia (Kingdom of)

9AA-9AZ Croatia (Republic of)
9BA-9DZ Iran (Islamic Republic of)
9EA-9FZ Ethiopia (Federal Democratic Republic of)
9GA-9GZ Ghana
9HA-9HZ Malta
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Table of allocation of international call sign series (end)

Call sign series Allocated to

9IA-9JZ Zambia (Republic of)
9KA-9KZ Kuwait (State of)
9LA-9LZ Sierra Leone

9MA-9MZ Malaysia
9NA-9NZ Nepal (Federal Democratic Republic of )
9OA-9TZ Democratic Republic of the Congo
9UA-9UZ Burundi (Republic of)
9VA-9VZ Singapore (Republic of)
9WA-9WZ Malaysia
9XA-9XZ Rwanda (Republic of)
9YA-9ZZ Trinidad and Tobago

* Series allocated to an international organization.
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Annex 4

Table of allocation of Maritime Identification Digits (MIDs)*
(See the Global Administration Data System (GLAD))

(www.itu.int/ITU-R/go/glad for recent updates)

MID Allocated to

201 Albania (Republic of)
202 Andorra (Principality of)
203 Austria
204 Portugal – Azores
205 Belgium
206 Belarus (Republic of)
207 Bulgaria (Republic of)
208 Vatican City State
209, 210 Cyprus (Republic of)
211 Germany (Federal Republic of)
212 Cyprus (Republic of)
213 Georgia
214 Moldova (Republic of)
215 Malta
216 Armenia (Republic of)
218 Germany (Federal Republic of)
219, 220 Denmark
224, 225 Spain
226, 227, 228  France
230 Finland
231 Denmark – Faroe Islands
232, 233, 234, 235 United Kingdom of Great Britain and Northern Ireland
236 United Kingdom of Great Britain and Northern Ireland – Gibraltar
237 Greece
238 Croatia (Republic of)
239, 240, 241 Greece
242 Morocco (Kingdom of)
243 Hungary (Republic of)
244, 245, 246 Netherlands (Kingdom of the)
247 Italy
248, 249 Malta
250 Ireland
251 Iceland
252 Liechtenstein (Principality of)

http://www.itu.int/ITU-R/go/gladfor
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Table of allocation of Maritime Identification Digits ( MIDs)* (cont.)

MID Allocated to

253 Luxembourg
254 Monaco (Principality of)
255 Portugal – Madeira
256 Malta
257, 258, 259 Norway
261 Poland (Republic of)
262 Montenegro
263 Portugal
264 Romania
265, 266 Sweden
267 Slovak Republic
268 San Marino (Republic of)
269 Switzerland (Confederation of)
270 Czech Republic
271 Turkey
272 Ukraine
273 Russian Federation
274 The Former Yugoslav Republic of Macedonia
275 Latvia (Republic of)
276 Estonia (Republic of)
277 Lithuania (Republic of)
278 Slovenia (Republic of)
279 Serbia (Republic of)

301 United Kingdom of Great Britain and Northern Ireland – Anguilla
303 United States of America – Alaska (State of)
304, 305 Antigua and Barbuda
306 Netherlands (Kingdom of the) – Netherlands Caribbean
307 Netherlands (Kingdom of the) – Aruba
308, 309 Bahamas (Commonwealth of the)
310 United Kingdom of Great Britain and Northern Ireland – Bermuda
311 Bahamas (Commonwealth of the)
312 Belize
314 Barbados
316 Canada
319 United Kingdom of Great Britain and Northern Ireland – Cayman Islands
321 Costa Rica
323 Cuba
325 Dominica (Commonwealth of)
327 Dominican Republic
329 France
330 Grenada
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Table of allocation of Maritime Identification Digits ( MIDs)* (cont.)

MID Allocated to

331 Denmark – Greenland
332 Guatemala (Republic of)
334 Honduras (Republic of)
336 Haiti (Republic of)
338 United States of America
339 Jamaica
341 Saint Kitts and Nevis (Federation of)
343 Saint Lucia
345 Mexico
347 France – Martinique (French Department of)
348 United Kingdom of Great Britain and Northern Ireland – Montserrat
350 Nicaragua
351, 352, 353, 354 Panama (Republic of)
355, 356, 357
358 United States of America – Puerto Rico
359 El Salvador (Republic of)
361 France – Saint Pierre and Miquelon (Territorial Collectivity of)
362 Trinidad and Tobago
364 United Kingdom of Great Britain and Northern Ireland – Turks and

   Caicos Islands
366, 367, 368, 369 United States of America
370, 371, 372 Panama (Republic of)
375, 376, 377 Saint Vincent and the Grenadines
378 United Kingdom of Great Britain and Northern Ireland – British Virgin

   Islands
379 United States of America – United States Virgin Islands

401 Afghanistan
403 Saudi Arabia (Kingdom of)
405 Bangladesh (People’s Republic of)
408 Bahrain (Kingdom of)
410 Bhutan (Kingdom of)
412, 413, 414 China (People’s Republic of)
416 China (People’s Republic of) – Taiwan (Province of China)
417 Sri Lanka (Democratic Socialist Republic of)
419 India (Republic of)
422 Iran (Islamic Republic of)
423 Azerbaijani Republic
425 Iraq (Republic of)
428 Israel (State of)
431, 432 Japan
434 Turkmenistan
436 Kazakhstan (Republic of)
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Table of allocation of Maritime Identification Digits (MIDs)* (cont.)

MID Allocated to

437 Uzbekistan (Republic of)
438 Jordan (Hashemite Kingdom of)
440, 441 Korea (Republic of)
443 Palestine (In accordance with Resolution 99 Rev. Guadalajara, 2010)
445 Democratic People’s Republic of Korea
447 Kuwait (State of)
450 Lebanon
451 Kyrgyz Republic
453 China (People’s Republic of) – Macao
455 Maldives (Republic of)
457 Mongolia
459 Nepal (Federal Democratic Republic of)
461 Oman (Sultanate of)
463 Pakistan (Islamic Republic of)
466 Qatar (State of)
468 Syrian Arab Republic
470 United Arab Emirates
473, 475 Yemen (Republic of)
477 China (People’s Republic of) – Hong Kong
478 Bosnia and Herzegovina

501 France – Adelie Land
503 Australia
506 Myanmar (Union of)
508 Brunei Darussalam
510 Micronesia (Federated States of)
511 Palau (Republic of)
512 New Zealand
514, 515 Cambodia (Kingdom of)
516 Australia – Christmas Island (Indian Ocean)
518 New Zealand – Cook Islands
520 Fiji (Republic of)
523 Australia – Cocos (Keeling) Islands
525 Indonesia (Republic of)
529 Kiribati (Republic of)
531 Lao People’s Democratic Republic
533 Malaysia
536 United States of America – Northern Mariana Islands

   (Commonwealth of the)
538 Marshall Islands (Republic of the)
540 France – New Caledonia
542 New Zealand – Niue
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Table of allocation of Maritime Identification Digits (MIDs)* (cont.)

MID Allocated to
544 Nauru (Republic of)
546 France – French Polynesia
548 Philippines (Republic of the)
553 Papua New Guinea
555 United Kingdom of Great Britain and Northern Ireland – Pitcairn Island
557 Solomon Islands
559 United States of America – American Samoa
561 Samoa (Independent State of)
563, 564, 565, 566 Singapore (Republic of)
567 Thailand
570 Tonga (Kingdom of)
572 Tuvalu
574 Viet Nam (Socialist Republic of)
576 Vanuatu (Republic of)
578 France – Wallis and Futuna Islands

601 South Africa (Republic of)
603 Angola (Republic of)
605 Algeria (People’s Democratic Republic of)
607 France – Saint Paul and Amsterdam Islands
608 United Kingdom of Great Britain and Northern Ireland – Ascension

   Island
609 Burundi (Republic of)
610 Benin (Republic of)
611 Botswana (Republic of)
612 Central African Republic
613 Cameroon (Republic of)
615 Congo (Republic of the)
616 Comoros (Union of the)
617 Cape Verde (Republic of)
618 France – Crozet Archipelago
619 Côte d’Ivoire (Republic of)
621 Djibouti (Republic of)
622 Egypt (Arab Republic of)
624 Ethiopia (Federal Democratic Republic of)
625 Eritrea
626 Gabonese Republic
627 Ghana
629 Gambia (Republic of the)
630 Guinea-Bissau (Republic of)
631 Equatorial Guinea (Republic of)
632 Guinea (Republic of)
633 Burkina Faso



114 Maritime Manual

Table of allocation of Maritime Identification Digits (MIDs)* (cont.)

MID Allocated to

634 Kenya (Republic of)
635 France – Kerguelen Islands
636, 637 Liberia (Republic of)
642 Socialist People’s Libyan Arab Jamahiriya
644 Lesotho (Kingdom of)
645 Mauritius (Republic of)
647 Madagascar (Republic of)
649 Mali (Republic of)
650 Mozambique (Republic of)
654 Mauritania (Islamic Republic of)
655 Malawi
656 Niger (Republic of the)
657 Nigeria (Federal Republic of)
659 Namibia (Republic of)
660 France – Reunion (French Department of)
661 Rwanda (Republic of)
662 Sudan (Republic of the)
663 Senegal (Republic of)
664 Seychelles (Republic of)
665 United Kingdom of Great Britain and Northern Ireland – Saint Helena
666 Somali Democratic Republic
667 Sierra Leone
668 Sao Tome and Principe (Democratic Republic of)
669 Swaziland (Kingdom of)
670 Chad (Republic of)
671 Togolese Republic
672 Tunisia
674 Tanzania (United Republic of)
675 Uganda (Republic of)
676 Democratic Republic of the Congo
677 Tanzania (United Republic of)
678 Zambia (Republic of)
679 Zimbabwe (Republic of)

701 Argentine Republic
710 Brazil (Federative Republic of)
720 Bolivia (Plurinational State of)
725 Chile
730 Colombia (Republic of)
735 Ecuador
740 United Kingdom of Great Britain and Northern Ireland –Falkland Islands

   (Malvinas)
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Table of allocation of Maritime Identification Digits (MIDs)* (end)

MID Allocated to

745 France – Guiana (French Department of)
750 Guyana
755 Paraguay (Republic of)
760 Peru
765 Suriname (Republic of)
770 Uruguay (Eastern Republic of)
775 Venezuela (Bolivarian Republic of)

* In connection with the inclusion of an allocation to the Falkland Islands (Malvinas) in the Table of
Maritime Identification Digits, reference is made to the declaration by the Argentine Republic
reproduced as No. 49 of the “Declarations and Reservations made at the end of the Additional
Plenipotentiary Conference of the International Telecommunication Union (Geneva, 1992)” and the
declaration of the United Kingdom of Great Britain and Northern Ireland reproduced as No. 80 of the
same Declarations and Reservations.
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Annex 5

List of Abbreviations and Glossary

AIS automatic identification system
AIS-SART AIS search and rescue transmitter
Baud symbol/seconds
bps bits per seconds
CES coast earth station
COM communication
CS coast station
DSC digital selective-calling
EGC enhanced group call
EPIRB emergency position-indicating radiobeacon
FM frequency modulation
GEO Geostationary-Earth orbit
GMDSS global maritime distress and safety system
GOC general operator’s certificate
GPS global positioning system
HF high frequency
IAMSAR International Aeronautical and Maritime Search and Rescue
IBRD International Beacon Registration Database
LEO Low-Earth orbit
LES land earth station
LRC long range certificate
LUT local user terminal
MARS maritime mobile access and retrieval system
MCC mission control centre
MF medium frequency
MIDs Maritime Identification Digits
MMSI Maritime Mobile Service Identity
MRCC Maritime rescue co-ordination centre
MSI maritime safety information
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NBDP narrow-band direct-printing (telegraphy)
PC personal computer
ROC restricted operator’s certificate
RCC rescue co-ordination centre
RF radio-frequency
RT radiotelephony
SAR search and rescue
SART radar search and rescue transponder
SES ship earth station
SRC short range certificate
SSB single sideband
SOLAS International Convention for the Safety of Life at Sea, 1974
VHF very high frequency
UTC coordinated universal time

1 nautical mile   1 852 m
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Glossary

Food and Agricultural Organization (FAO) www.fao.org

International Civil Aviation Organization (ICAO) www.icao.int

International Labour Organization (ILO) www.ilo.org

International Maritime Organization (IMO) www.imo.org

International Telecommunication Union (ITU) www.itu.int

International Electrotechnical Commission (IEC) www.iec.ch

International Organization for Standardization (ISO) www.iso.org

International Association for Marine Radio
Companies (CIRM) www.cirm.org

International Hydrographic Organization (IHO) www.iho-ohi.net

Inmarsat Global Ltd (Inmarsat) www.inmarsat.com

World Health Organization (WHO) www.who.int

World Meteorological Organization (WMO) www.wmo.int

_________________

http://www.fao.org
http://www.icao.int
http://www.ilo.org
http://www.imo.org
http://www.itu.int
http://www.iec.ch
http://www.iso.org
http://www.cirm.org
http://www.iho-ohi.net
http://www.inmarsat.com
http://www.who.int
http://www.wmo.int
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