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Chapter 1

The Basic Knowledge of the GMDSS
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@)) Lesson 1

The GMDSS Components and Their Functions
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v General
The basic concept of the GMDSS is that search and rescue authorities ashore, as well
as shipping in the immediate vicinity of the ship in distress, will be rapidly alerted to a dis-
tress incident so that they can assist in a co-ordinated SAR operation with the minimum de-

lay. The system also provides for urgency and safety communications and the promulgation
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of maritime safety information (MSI)-—navigational and meteorological warnings and
forecasts and other urgent safety information to ships. In other words, every ship is able,
irrespective of the area in which it operates. to perform those communication functions
which are essential for the safety of the ship itself and of other ships operating in the same
area.

Recognizing that the different radio subsystems incorporated in the GMDSS system
have individual limitations with respect to the geographical coverage and services provid-
ed, the equipment required to be carried by a ship is determined in principle by the ship’s
area of operation, which is designated as follows (regulation IV/2.1.12—2.1.15).

+ Sea area Al—an area within the radiotelephone coverage of at least one VHF coast
station in which continuous digital selective calling (DSC) alerting is
available, as may be defined by a Contracting Government;

+ Sea area A2—an area, excluding sea area Al, within the radiotelephone coverage of
at least one MF coast station in which continuous DSC alerting is
available, as may be defined by a Contracting Government;

+ Sea area A3—an area, excluding sea areas Al and A2, within the coverage of an In-
marsat geostationary satellite in which continuous alerting is availa-
ble; and

+ Sea area A4—an area outside sea areas Al, A2 and A3.

In all areas of operation, the continuous availability of alerting is required. Criteria
for establishing those GMDSS sea areas are given in resolution A.801(19).

e

v Communications Functions in the GMDSS

The GMDSS comprises the following communications functions as required by regula-
tion IV/4. These functions are individually performed by the radio subsystems set out in
Part 3.

Alerting ( regulation IV/4.1.1—4.1.3)

Distress alerting is the rapid and successful reporting of a distress incident to a unit
which can provide or co-ordinate assistance, as prescribed in RR 32.9. This would be a
rescue co-ordination centre (RCC) or another ship in the vicinity. When an alert is re-
ceived by an RCC, normally via a coast station or a coast earth station, the RCC will relay
the alert to SAR units and to ships in the vicinity of the distress incident. A distress alert
should indicate the ship’s identification and the position of the distress and, where practi-
cable, its nature and other information which could be used for rescue operations (RR
32.10).

The communication arrangements under the GMDSS are designed to enable distress
alerting to be performed in all three directions—ship-to-shore, ship-to-ship and shore-to-
ship—in all sea areas (regulation 1V/4.1.1—4.1.3). The alerting function is based on
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both satellite and terrestrial means and the initial distress alert is primarily transmitted in
the ship-to-shore direction. When the distress alert is transmitted by DSC on VHF, MF or
HF, ships within DSC range of the ship in distress will also be alerted (ship-to-ship aler-
ting) .

A distress alert is normally initiated manually and all distress alerts are acknowledged
manually. When a ship sinks. a float-free satellite emergency position-indicating radio bea-
con (EPIRB) is automatically activated.

The relaying of a distress alert from an RCC to ships in the vicinity of a distress inci-
dent is made by satellite communication or by terrestrial communication. using appropriate
frequencies. In either case, to avoid all ships in a large sea area being alerted. an “area
call” is normally transmitted so that only those ships in the vicinity of the distress incident
are alerted. On receipt of a relayed distress alert, ships in the area addressed are required
to establish communication with the RCC concerned to enable the assistance to be co-
ordinated.

SAR co-ordinating communications ( regulation IV/4.1.4 )

In general, these are the communications necessary for the co-ordination of ships and
aircraft participating in a search and rescue operation following a distress alert, and in-
clude communications between RCCs and any on-scene co-ordinator (OSC) in the area of
the distress incident. These terms are defined in the annex to the International Convention
on Maritime Search and Rescue. 1979, as follows:

+ RCC is a unit responsible for promoting efficient organization of search and rescue
services and for co-ordinating the conduct of search and rescue services operations
within a search and rescue region.

+ OSC is a person designated to co-ordinate search and rescue operations within a
specified area.

For SAR operations. messages are transmitted in both directions, as distinct from
“alerting”, which is generally the transmission of a specific message in one direction only.
and distress and safety traffic by radiotelephony and direct-printing telegraphy will nor-
mally be used for passing such messages.

The techniques which are available for SAR co-ordinating communications are radiote-
lephony or direct-printing telegraphy or both. These communications can be carried out by
terrestrial or satellite means, dependent upon the equipment fitted on the ship and the sea

area in which the incident occurs.
On-scene communications ( regulation IV/4.1.5 )

On-scene communications normally take place in the MF and VHF bands on frequen-
cies designated for distress and safety traffic, by radiotelephony or direct-printing telegra-
phy. These communications between the ship in distress and assisting units relate to the

provision of assistance to the ship or the rescue of survivors. When aircraft are involved in
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on-scene communications they are normally able to use 3,023, 4,125 and 5,680 kHz. In
addition. SAR aircraft can be provided with equipment to communicate on 2.182 kHz or

156.8 MHz or both. as well as on other maritime mobile frequencies.
Locating ( regulation IV/4.1.6 )

Locating is the finding of a ship/aircraft in distress or its survival craft or survivors. as
defined by regulation IV/2.1.8. In the GMDSS this function is performed by means of 9
GHz SAR radar transponders (SARTs) carried by the ship in distress or its survivors,
whose position is indicated when the SART is interrogated by the searching unit’s 9 GHz
radar. Use of the frequency 121.5 MHz in satellite EPIRBs is provided for homing by
aeronautical SAR units.

Promulgation of maritime safety information ( MSI ) ( reguiation IV/4.1.7 )

Ships need to be provided with up-to-date navigational warnings and meteorological
warnings and forecasts and other urgent maritime safety information (MSI). MSI is made
available by narrow-band direct-printing telegraphy broadcasts, using forward error cor-
rection, on the frequency 518 kHz (International NAVTEX service—regulation IV/2.1.7)
and. for ships which navigate beyond the NAVTEX coverage, by broadcasts via the In-
marsat enhanced group call (EGG) system (known as the International SafetyNET sys-
tem).

General radiocommunications ( regulation IV/4.1.8 )

General radiocommunications in the GMDSS are those communications between ship
stations and shore-based communication networks which concern the management and op-
eration of the ship and may have an impact on its safety (regulation IV/2.1.5). These
communications can be conducted on any appropriate channel, including those used for
public correspondence. Examples are orders for pilot and tug services, chart replacement,
repairs, etc.

Bridge-to-bridge communications ( regulation IV/4.1.9 )

Bridge-to-bridge communications are inter-ship safety communications conducted from
the position from which the ship is normally navigated (regulation IV/2.1.1), normally
performed by VHF radiotelephony.

@Search and Rescue

The International Convention on Maritime Search and Rescue, 1979, as amended in
1998 and 2004, gives the arrangements for the provision and co-ordination of search and
rescue services. Parties to the Convention are required, either individually or in co-
operation with other States, to establish the following basic elements of a search and rescue
service:

* legal framework

>>5
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+ assignment of responsible authority

« organization of available resources

» communication facilities

» co-ordination and operational functions

* processes to improve the service, including planning, domestic and international co-
operative relationships and training.

To help support search and rescue services, Parties are required to establish and agree
search and rescue regions. IMO and the International Civil Aviation Organization (ICAO)
co-ordinate member States arrangements with the aim of providing an effective world-wide
system so that, wherever people sail or fly, SAR services will be available if needed. The
current status of global search and rescue regions is shown on the maps.

IMO and ICAO have jointly developed the International Aeronautical and Maritime
Search and Rescue Manual (IAMSAR Manual) to assist States in meeting their SAR obliga-
tions. Volume I deals with Organization and Management, Volume II with Mission Co-
ordination and Volume III with Mobile Facilities. Ships are required to carry Volume III
under regulation V/21 of SOLAS.

&

v Radio Personnel

The GMDSS does not require dedicated radio operators but regulation IV/16 requires
that ships carry personnel qualified for distress and safety communications. Operator’s
certificates are specified in RR 47 and specifications for the minimum standards of compe-

tency for GMDSS radio operators are given in the STCW Code, chapter IV, section
B-1V/2.

v Station Identities
The GMDSS uses a nine-digit number, called a Maritime Mobile Service Identity
(MMSD, to identify a ship or a coast station. Three of these digits denote the geographical
area of the Administration responsible for the station and these are known as the Maritime
Identification Digits (MID). The structures of MMSIs are described in RR 19.

4l New Words I»

alerting [slattin ] n. fHE
amend [ emend | ot fE1E
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competency [ 'komprtonst | n. EAT:
co-ordination [ keua:drnerfon | n. W
dedicated [ 'dedikertid ] n. B 1H
denote [ drnoaut ] vt. FEIN
domestic [doumestik | adj. ENI, ZER
excluding [ kskludip | prep. BEA
facility [ fosiliti | n. W&
framework [ 'frermwsik ] n. HEZS, 5544
function [‘ngkfen] n. EE
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meteorological [ miztioralnd3zikal | adj. KEW
navigational [ neevrgeifonal | adj. fATHY
practicable [ 'preektikabl | adj. YISEnFTH)
promulgation [ promalgerfon | n &
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shipping [ J1pip] n. AR
survivor [ savarva | n. EFE

bridge-to-bridge communication B EXT S AR
Contracting Government 4% 24 [E BUY
DSC (digital selective calling) pyESuzeed il
enhanced group call (EGC) o BT
general radiocommunication Lig sk
geographical coverage H P X 78
have an impact on Xifeeeee A RN
HF (high frequency) =Y
IMO (the International Maritime Organization) | PRt S 2 41
International Aeronautical and Maritime Search and

Rescue Manual (IAMSAR Manual) [ brfi 2 g 38 S 808+
International Civil Aviation Organization (ICAQ) = bR R AT 2
International Convention on Maritime Search and Rescue b 48 A2
Maritime Mobile Service Identity (MMSI) At 2N &R Vil
maritime safety information (MSI) B LEeFR
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MF (medium frequency) i
narrow-band direct-printing telegraphy (NBDP) ZENT AR TR
on-scene communication My AE
on-scene co-ordinator (OSC) My hiE A
RCC (Rescue Co-ordination Centre) KB A
RR (Radio Regulations) TG 2k )
SAR radar transponder (SART) HREERN B
Sea Area Al (% VHF DSC i 3 1 X) Al ¥ [X
Sea Area A2 (% MF DSC 4 i it 185 [X) A2 i [X
Sea Area A3 (Inmarsat T3 2 7 3 i T X)) A3 7 [X
Sea Area A4 (2 HF DSC % 35 1)1 X)) A4 X
search and rescue authorities ashore 7 AR

STCW (The International Convention on Standards of
Training, Certification and Watchkeeping for Seafarers)

1 BRI A UE RN BEAR HE [ PRy 24

survival craft Rt AL
the ship in distress 168 B F
VHF (very high frequency) A
with the minimum delay (i) R

The Morse Code designed by Samuel Morse was encoded system based on combination
of points and/or dashes. A Morse Code had been used at sea before implementation of the
GMDSS. Compared with GMDSS system the Morse Code system has its disadvantages. For
example, the transmitting ratios are very slow: A professional Morse Code Operator can
only send at 140 letters per minute. Suppose every 5 letters compose of one word, every
minute a professional Morse Code Operator can only send 28 words a minute. It is very slo-
wer than a slow natural language speaker. The Morse Code communications require special
skills. Normally a Morse Code Operator requires special training to be professional, so
there is only one or two crewmembers on board can operate the Morse Code. Suppose the
Morse Code Operator was missing in a marine disaster, no one can send the distress mes-
sage. The communication quality is worse: In Morse Code communication the interference
is common, therefore successful communication in Morse Code is not 100% guarantee. The
style of communication is very clumsy: For instance, I must send the following message if |
want to call Tianjin Radio Station (Suppose my ship’s call sign is BOBT). XSV XSV DE
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BOBT BOBT MSG K. The Morse Code Operator needs to be trained in order to understand
the special Morse Code language. At the same time, the satellite techniques had improved
since 1960s. Satellite communications used for maritime purposes were offered with techni-
cal support. Communication experts structured a new system which embodied the sore of
distress communication. They hope that a three dimensions SAR system is required for dis-
tressed vessels. They called the system the future system before 1980s. They created differ-
ent communication conventions, organize different organizations, urges communication
equipment manufacturers to create the modern equipment. Finally, the GMDSS system
was fully implemented in 1999.

1. Who invented the Morse Code?
A. Nobody knows who invented it.
B. Morse Code invented it.
C. Samuel Morse invented it.
D. Communication experts invented it.
2. Why was the Morse Code out-of-date?
A. The Morse Code was very easy for use.
B. The Morse Code has many disadvantages.
C. New equipment was put into use.
D. The system was very expensive.
3. Why was the GMDSS called as “future system”?
A. They didn’t know when the system will be used.
B. They didn’t know what will happen in the future.
C. The future work will be done for the system.
D. They created the system for implementation in the future.
4. Which transmission speed is slowest?
A. Daily voice communication in fluent English.
B. Morse Code transmission.
C. Voice communication via satellite.
D. GMDSS radiocommunication.
5. What is the best title of this passage?
A. Introduction of the Morse Code.
B. Introduction of the Satellite Communication.
C. Brief History of Radiocommunication.
D. Why We Need Satellite Communication.

>9
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@))) Lesson 2

Sea Areas and Certificate Requirements by ITU
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v The Concept of Division of the Sea Areas

The basic concept of the GMDSS is SAR as well as shipping in the immediate vicinity
of the ship in distress as well as aircrafts unit to be alerted, and therefore the ships as well
as aircrafts can attend the SAR operation with the minimum delay.

Ships are required to be carried out the GMDSS equipment according to their voyage
areas. In a general rule, ships navigating in ocean-going routes must be fitted with more
GMDSS equipment. In turn, ships navigating in offshore waters may be required to be fit-
ted with less GMDSS equipment. Therefore, the navigable waters are divided into differ-
ent areas, namely sea area Al, A2, A3, and A4.

Sea area Al is a sea area within the coverage area of at least one shore-based VHF sta-
tions. For example, the Maritime Safety Administration (MSA) Dalian Bureau establishes
a VHF centre within Dalian Port Area, so the navigable waters within the radius of 15 n
miles are called sea area A1. We use a communication term “line-of-sight communication”.

Sea area AZ is a sea area within the coverage area of at least one shore-based MF sta-
tions. For example, the MSA Tianjin establishes a MF centre for surveillance, so the navi-
gable waters within the radius of 100 n miles are called sea area A2. Sea area A2 excludes
sea area Al in the same area.

Sea area A3 is a sea area within the coverage area of at least one geostationary satellite
communication. Normally, it is within the 70 degrees North and 70 degrees South. Sea are-
a A3 excludes the sea area Al and A2 in the coverage area. Sea area A3 are hugely wide,
including China coastal waters, etc.

Sea area A4 is the sea area other than sea area Al, A2, A3. Sea area A4 are polar are-
as. In addition, most areas are the north polar area (The Arctic Sea) , since the south polar
area is mostly land.

Therefore, we can use a formula to express the surface of the earth in concept of the
sea areas.
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