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CHAPTER 1

GLOBAL MARITIME DISTRESS
AND SAFETY SYSTEM (GMDSS)

2K LskR e R%

. INTRODUCTION

Since it was first used at sea more than 90 years ago, radio has helped to save the lives
of tens of thousands of people. But, even so, the existing system has a number of basic
flaws which cannot be overcome using traditional, terrestrial techniques. For example .

——Reception difficulties: The quality of some messages can be adversely affected by
changes in propagation conditions.

—— Uncertainty of the message being received: the maximum range of the telegraphy
and telephony equipment required by current regulations is only about 250km. A
message transmitted from a ship in mid —ocean is therefore unlikely to be received
on shore. The service is primarily a ship —to—ship service and depends on another
ship being within range. Rescue, in fact, is often a matter of chance.

——The need for specialization; Morse telegraphy, the basis of the existing service, re-
quires many years of training and practice to perfect. If something happens to the
radio operator, it is unlikely that anyone else on board will be able to use the teleg-
raphy equipment.

——Congestion: The development of radio on land means that competition for air space
is fierce. There is little chance of the frequencies allocated for maritime purposes
being increased.

These deficiencies were becoming apparent in the early 1960s, shortly after IMO met for

the first time. Then, in 1962, an event occurred which was to transform global communica-

tions: Telstar, the world’ s first communication satellite, was put into orbit.

PART 1 THE INTRODUCTION OF
SATELLITE COMMUNICATIONS

DEEE5I#H

* Among the drawbacks to the use of radio is the fact that some radio waves travel in
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straight lines. Because the earth is round, this means that a message does not follow the
earth’ s curvature but eventually heads off into space. Others are reflected from the iono-
sphere and the quality of the message can be affected by climatic and other conditions.

Satellites, situated far above the earth’ s surface, enable this problem to be overcome.
The message is sent from earth to the satellite and then redirected to the desired location
back on the earth. * Not only is the range of the message extended but the quality of recep-
tion is improved.

Although for most people satellites tend to be associated with television and entertain-
ment, they have many other applications, and IMO was quick to appreciate the possibilities
they offered world shipping.

As early as February 1966, IMQ' s Maritime Safety Committee (MSC) decided to study
the operational requirements for a satellite communications system devoted to maritime pur-
poses. the following year, the World Administrative Radio Conference convened by the In-
ternational Telecommunication Union (ITU) — the United Nations agency responsible for
the Radio Regulations among other things — invited IMO to continue this work.

By 1971, IMO' s studies had advanced sufficiently for it to submit two recommendations
to the ITU conference on spacé telecommunications. They specified, among other things,
that maritime satellite communications could be used for the exchange of information by tele-
phony and telegraphy, including data transmissions, direct printing and facsimile.

In particular, satellite communications offered great advantages in alerting and locating
_ships in cases of distress or emergency; facilitating search and rescue operations; issuing
safety and urgency messages; and a number of other functions such as automatic reporting of
ships’ positions, position determination, traffic guidance, automatic navigation warnings
‘and weather routeing. In addition, maritime satellite communications promised to be of great
use in the operation and administration of ships.

A panel of experts which had been holding regular meetings on the subject for the previ-
ous two years identified the following reasons for establishing such a system:

——1to improve distress, urgency and safety communications;

—to relieve existing congestion in the medium—frequency (MF) and high—frequency

(HF) bands;

——to improve reliability, quality and speed of communications ;

——to improve geographical coverage and ensure continuous availability of services;

—— to provide more reliable circuits and permit automation of radiotelephony and

teleprinters; '

——to cater for services not possible at present in the MF and HF bands, such as high

—speed data transmission;

Not surprisingly, IMO Assembly adopted two resolutions which were to form the basis
of the Organization' s future work in this area. The first, resolution A. 283(VII), dealing
with the development of the maritime distress system, authorized the MSC to continue its

U 2 J—



work in improving distress communications in the “near future” and in developing a “distant
future” distress system. It was agreed that this system should evolve naturally and should
include improved telecommunications as they became available.

It was so recognized that a maritime satellite organization — already being developed by
IMO — would form an important part of the system, and the second resolution agreed to call
a conference to establish this organization. The conference first met in 1975 and held three
sessions, the last of which, in 1976, resulted in the adoption of the Convention on the Estab-
lishment of the International Maritime Satellite Organization (INMARSAT).

* The establishment of INMARSAT as an independent organization marked a great step
forward for maritime radiocommunications. For the first time, shipping had a communica-
tions system reserved solely for its own use and designed for its own purposes. The IN-
MARSAT system offered advantages which could not be provided by terrestrial radiocommu-
nications.

The present INMARSAT system utilizes geostationary satellites positioned above the
Atlantic Ocean(East and West), the Indian Ocean and the Pacific Ocean. From these four
positions, satellites virtﬁally cover the globe as far north and south as 75°. Only the polar re-
gions, where shipping is infrequent, are not covered.

One of the important advantages of the INMARSAT system, from the ship owners’
paint of view, is the business opportunity the system provides. The INMARSAT system not
only provides good — quality radiotelephone conversations, it also provides a service for
telex, facsimile and high—speed data transmission. Moreover, there is guaranteed privacy of
communications between ship and owner — an important point in a commercial operation —
whereas terrestrial radio messages can be overheard by anyone with the right receiver. Com-
munications in either direction are simple and in many countries the ship can be contacted by
merely dialling the appropriate telephone number.

The system also provides for reception of medical advice and assistance, meteorological
reports and weather forecasts, navigational reports and warnings and ship position reports.

From IMO' s peint of view, INMARSAT’ s most important function is the provision of
improved distress and safety communications. By using the INMARSAT system a ship can
send a distress message and know with certainty it will be received.

With the INMARSAT Convention successfully adopted, it was possible to start work in
earnest on the development of the “distant future” distress system. The IMO Sub—Commit-
tee on Radiocommunications began its work in September 1978 and since then the Sub—com-
mittee and its various groups have spent more than 30 meeting —weeks planning the system.

Much of this work has been concerned with developing the necessary amendments to the
1974 SOLAS Convention. This is the most important of all international conventions dealing
with maritime safety. Chapter IV, which deals with radiocommunications, is especially rele-
vant.

In 1979, resolution A. 420(XI) was adopted by the IMO Assembly and established IMO



policy for the new system. Its main recommendations were as follows:

——1In order to provide an effective link between the international radiotelegraph dis-
tress frequency (500kHz) and the radiotelephone distress frequency (2182kHz), all
ships subject to the requirements for radiocommunications under SOLAS (basically
this means ships of 300 gt and above) should be fitted with radiotelephone equip-
ment and be required to keep a continuous listening watch on 2182kHz.

——SOLAS ships should be fitted with a maritime VHF installation and, where practi-
cable, maintain watch on 156. 8MHz (channel 16). This would also increase the
possibility of distress messages transmitted by small craft equipped only with VHF
equipment being received by larger ships. An amendment to SOLAS requiring VHF
to be fitted on all passengers ships and on cargo ships of 300 gt and upwards and to
require those ships to keep a continuous listening watch on Channel 16 entered into
force in 1984.

—— The carriage of emergency position —indicating radio beacons (EPIRBs) should be
required. EPIRBs are designed to give an automatic distress signal when a ship
sinks suddenly. They are also provided for use in some survival craft for manual
operation by survivors.

—— A selective calling system should be implemented. This is a system whereby indi-
vidual ships or groups of ships can be automatically connected with a station that
has a message for them and vice versa.

——Narrow —band direct —printing for the promulgation of navigational and meteoro-
logical warnings should be introduced.

—— Equipment performance should be improved and training should be in compliance
with the requirements of the International Convention on Standards of Training,
Certification and Watchkeeping for Seafarers, 1978. |

The resolution also contains the basic requirements for the GMDSS.

The following radiocommunication systems are used in the GMDSS.;

1> the INMARSAT system using automatic calling, radiotelephone, direct — printing

telegraphy, satellite EPIRBs and the SafetyNET MSI service ;

2) VHF, MF and HF terrestrial systems, using digital selective calling, radiotelephone,

direct —printing radiotelegraphy and the NAVTEX and HF MSI services; and

3) the COSPAS—SARSAT system using the 406 MHz polar orbiting satellite EPIRB

service.
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