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Part I. Preface

Surrounded by the sea, Taiwan is abundant
in sea resources and located on the pivot of in-
ternational waterway, plenty of shipping activities
taken place on its sea area. Because of the over-
lapping of Exclusive Economic Zone (EEZ) with
Japan ~ China and Philippine, there is a constant
controversy over the fishery rights; moreover, the
government’s open-up policy toward China stim-
ulates the cross-strait communication, and the
maritime dispute cases increase drastically. The
government sea policy aims to promote and de-
velop Blue Highway on the ocean, and advocate
water recreational activities, raising the chances
of possible accidents, thus maritime safety and
emergency services have become the most im-
portant missions of the government to protect the
lives and property of its people.

According to the law, the Administration is
responsible for the issues as fisheries patrol and
search and rescue operations on sea. How to
strengthen the whole sea area monitoring * the
ability of directing deployment, and elevate the ef-
ficiency of logistics support in order to fully sustain
the execution of various services are urgent tasks
we have to face presently. Due to the similar geo-
graphical conditions and national circumstances
of Singapore and Taiwan, with the conduct of the

case “Visiting Relevant Institutions of Sea Area
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A 166AR 1 BEERE19EITAR - units as Singapore Police Coast Guard (PCG),
Port of Singapore Authority and Singapore Tech-
nology Company, so as to enhance the interaction
between the Administration and the organizations
of law enforcement and port management in Sin-
gapore, and further reach to a mutual understand-
ing of work duties and mission characteristics in
both sides, providing the Administration a guide-

line of the development of relevant systems and

SNt IR B R o operating mechanism in the future to boost the en-
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by Malaysia with Straits of Johor at the north in be-
tween and by Indonesia with the Singapore Strait
at the south, connected with the Peninsula Malay-
sia by a 1056m-long causeway. It takes hold of the
throat of Strait of Malacca, a critical pathway of In-

dian Ocean and South Pacific Ocean and a water-

isles are not inhabited. The Singapore Island cov-
ers 9/10 of the country’s area with 140 thousand-
meter-long coastline. The terrain of Singapore is
flat and gently undulating with average altitude of

15 m, and the highest altitude of 166 m, and its
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&Iy o coastline extends 193 thousand meters.
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i I.Singapore Police Coast Guard (PCG)

of Cargo Ship PCG is a law enforcement unit of Singapore

Inspection. - -
Police Force that executes maritime

missions, enforcing the law on the territorial




waters and cooperating with Maritime and
Port Authority of Singapore (MPA) and
Immigrants & Checkpoints Authority (ICA) to
conduct search and rescue and law
enforcement missions on sea, and to
maintain the laws and the order within the

territorial waters and ensure the safety of the

sea area and the seashore.
(I) The Current Missions of PCG:
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Simulation of Shooting Training.

1.Manage the Territorial Waters
Preventing illegal immigrants from
entering Singapore sea area is one of
the major missions of PCG. Utilizing
radar systems covering the Whole
Island, and deploying optoelectronics

and night-vision facilities on the patrol

boats, the team has greatly reduced
1B IR R R R BT

Simulation of Radar Control and Tactics Drill.

the amount of illegal immigration in
recent years.
2.Faculty Training

The training systems and facilities of
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PCG are very complete and of good
quality. The base of operation is utilized
with facilities as Simulation Training
Field of Cargo Ship Inspection, Radar
Tactics and Shooting Simulator to
effectively help the new employees
adapt to the coast guard mission
promptly, and elevate the quality of
various services.

3.Inter-Organization Cooperation of Law
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Enforcement

Singapore gives much weight to the
co-ordinations and cooperation
between the related organizations
of maritime affairs. Units such as PCG,
MPA and the navy have established an
inter-organization mechanism of
resources sharing and sidelong
co-ordination and contact for the
island-wide radar systems and

Automatic Vessel Identification
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AL EB B B e [ B e REIBAEHBHEEY SHBERM PCG has begun cooperating with
Singapore Navy and other foreign or
ganizations to execute law-enforcement
_ missions since 1990. Besides of the
SINGAPORE
close partnership with the Royal
Malaysian Police (Polis Diraja Ma
laysia, PDRM) and the Indonesian
Navy (Tentara Nasional Indonesia
Angkatan Laut, TNI-AL), PCG

participates in the annual “Maritime

PR E i it mElfi e Eit War Preparations and Cooperative
Western Gul Bae Southern Brani Base

SBEGAIRES IR UE RKBEERE - Maneuvers” with other law-enforcement

Map of PCG bases and patrol area. i
forces of several southeast Asian
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tablish inter-national cooperative channels.
(INOrganization Structure

PCG currently has four main bases and

a minor one all over the island: Southern
Command Boat $g1Efi

Command Boat Brani Base ~ Western Gul Base * Northern

Lim Chu Kang Base - Eastern Loyang Base
and a small Ubin Post.

Located in the doldrums, Singapore has a

calm sea area and is close to the neighbor

countries; in need of quick reaction, the

PH Class (@i deployed patrol boats are mainly small

PH Class Patrol Boat ones, the numbers and tonnage are as follow:

1.Command Boat, two 100-ton class ships
in total.

2.PH Class, ten 50-ton class ships in total.

3.PT Class, forty 20-ton class ships in total.
4.PC Class, twenty 10-ton class ships in

PT Class X(Zfg
PT Class Patrol Boat

total.
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PC Class Patrol Boat

The fleets of PCG are divided into three
squadrons. “Interceptor Squadron”,
equipped with PC class Fast Patrol Boat,
is able to intercept the illegal immigrants at
the Straits of Johor. “Port Squadron”,
equipped with more advanced PT class
vessels, mainly reacts to the abrupt events
and maintains the presence of police force
to secure the port. “Coast Squadron”,
equipped with PH class coast patrol ships,
ensures the safety of the navigation on
the waterways. In addition, PCG has
an elite force called “Special Duties
Squadrons”, which is similar to the
“Special Units” of the Administration,
equipped with high-mobility ships and
superior weapons, undertaking special
rescuing and anti-terrorist tasks.
(1) Faculty
PCG, having more than one thousand police
officers, is the one of the largest
law-enforcement forces in Singapore Police
Force. In recent years, in order to overcome
the shortage of its faculty, PCG starts
applying the substitute military service
personnel to the general affairs and basic
patrol tasks.
(IV) Logistics Support Management
The whole logistics support management of
PCG is chiefly outsourcing. A logistics office
is set in the police headquarters, and
“Logistics Administration Section” in PCG
with approximately 20 staffs. The tasks
include the maintenance of the station
building, upkeep of the equipment, repair
of firearms, preparation and patchery of the
clothing. Moreover, a Repair and Maintain
Department is set to keep the boats in good
condition. And the whole equipment
maintenance is divided into three levels:

the initial level of maintenance is processed
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by the PCG staff, and the other two levels

are sub contracted.
II.Port of Singapore Authority

Port of Singapore Authority established one

year before the independence of Singapore
(1964). After the independence of Singapore in
1965, it became the organization managing
maritime and port affairs. In 1997, Singapore
put Administration and Port Industry
Separation Policy in practice, Maritime and
Port Authority of Singapore (MPA) taking
charge of the government administration, and
PSA International the harbor business. PSA
International is subordinate to Temasek
Holdings, which is an investment of the
Ministry of Finance, Singapore; the
organization tree is as follow:

Ministry of Finance,
moT Singapore

Port of Singapore

Authority Temasek Holdings
|

v v |

MPA

@ (PSA) @
Since a lot of ships comes in and out or pass
by the international waterways of Singapore,
Port of Singapore Authority is greatly
responsible for the management of boats and
maritime safety. The Port Control Center
POCCH1 is set up to take charge of the eastern
sea area, and POCC2 the western and the
Straits of Malacca. Moreover, the establishment
of the Vessel Traffic Information System (VTIS)
functions well; these two centers interchange
information and support each other.

In order to know well the movement of the
boats on the sea, Port of Singapore
Authority provides the ship merchants and
vessels integrated services, and has
established Vessel Traffic Management
System (VTMS) ~ Automatic Identification
System (AIS) and Port Vessel Identification
and Monitoring System. Among all the

systems, the AIS was established according to




AT BPOCC2EHIARL
POCC2 Control Center of Port of Singapore Authority

OB R A EREE R SN B REEL
B RUMA AT R RE  EEEMMAR
BEHEARLG (VIMS) -~ BEIMAHAHERR (AS)

RAEOMAHBERERS  HhzREZECEH
MRS (AIS) FRREIBVESEAM (Interna-
tional Maritime Organization »  IMO) &] ZERYUniversal
AISIRYE » TEIhEEEHE MM ErRa, ~ T
MR E MO EEEGAA ) & THEEEN - (F
RVISBER 2 TH | S3ATAE » WAL
RBFENEENEMRBEERR (VIMS) F
BL EERRGERBEEETEEARE

URmARSHEBRAEBEH R OVICES
NAEBRRE A -

(—) MpEEERR (VIMS)

FINSEF R MARSOBEEE AR - BERMK
IR A ENOR-CONTROLA B 2 VIMS R 4t /&
B WERREBEREE1E - BEMMHERR
(AIS) 752 ~ FEMBRA ~ BIREKZEHIRMR - AR
BR (CCTV) & - FRAERERAESTHEE
&l - WHAEREEEEMRAIIKERBIL S
EEFABDZER -

FIE BB REREE
Port Area Radars of Port of
Singapore Authority

the Universal AIS standard concluded by
International Maritime Organization (IMO). Its
three major functions are “anti-collision among

» o«

vessels”, “providing ship report for the
application of coastal nations to obtain boats
and their cargo information”, and “as the tools
of VTS traffic management”. AIS further
integrates related information of ship movement
into the platform of VTMS, making current
system support the port management in a more
efficient way.
The following is the illustration of the systems
in VTC control tower:
()Vessel Traffic Management System
(VTMS)
The whole system is based on the VTMS
of NOR_CONTROL IT in Norway, setting
up radars in 11 places around the port area,
Automatic Identification System (AIS) in 7
places, radio systems,computer control systems,
Closed-Circuit Television (CCTV) Systems, VHF
wireless direction finders and other related facili-
ties, which shares radar information with PCG.
(Il) Port Vessel Identification and Monitoring
Systems
Port of Singapore Authority builds separately
a vessel identification and monitoring system for
the fishery ships and recreational boats which are
under 300-ton class and with no AIS. By installing
a signaling device on the boat, the control center
could receive information sent by the GSM sys-
tem, such as the name of the boat, its course,
speed and longitude and latitude, so as to have
full knowledge of the condition of various ships on
the waterways.
(I) Three-Way Reporting Mechanism
In addition to the three-way co-operative plat-
form with neighboring Indonesia and Malaysia,
Singapore establishes a mechanism compelling
the boats to give a notification automatically. In ac-
cordance with the “Straits Channel Responsibility

Area”, the boats that enter the Straits of Malacca
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and Singapore Strait have to give a notification
in certain forms of electronic exchange (such as
e-mail, fax and so on), for the Port of Singapore
Authority to gather all sorts of messages of ship
and further enhance ship identification and man-
agement.
Ill. Singapore Technology Company

Singapore Technology Company, a branch
company of Temasek Holdings, is a technology
company invested by Singapore government and
the civilians. It constructs a part of the MRT sys-
tem and the Forward Command Vehicle (FCV)
of National Disasters Prevention and Protection
Commission. The following is a brief illustration of
the visiting:
(I). Integrated Communication System

The system could integrate GSN, HF, VHF,
UHF, satellite phones and VOIP communication
network, and implement the unity of command
and deployment. Singapore Technology Company
currently has accomplished the integration of the
communications of Singapore Navy naval ships
and built 12 Forward Command Vehicles for Na-
tional Disasters Prevention and Protection Com-
mission. It is capable of providing an integrated
platform between different communication sys-
tems, so as to unite various rescuing information
of the disaster area, and make the most use of
time when executing rescuing missions.
(ii). The Third Generation of VIMS

Every radar of the system could track 2000
targets and every multiple-sensor tracker could
process 10000 targets. The system applies the
latest digital processing technology which greatly
enhances the efficiency of detecting small targets
on the sea surface, and its 3D image processing
capacities could display the heights of the waves
and detect the leak of oil.
(1. Automatic Report and Recall Dispatching

System

The system can notify the supervisory level

and recall relevant staffs based on the types of
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the event, and remind the frontline staffs to report
the latest situation. The back-end staffs of the duty
command center could systematically and unitedly
deliver the current situation, which would help the
units of all levels instantly understand the whole
situation of the case. Singapore Technology Com-
pany has helped Hong Kong Fire Service Depart-
ment establish similar systems, and effectively
carry out missions of accident reporting, staff dis-
patching and case managing.
Part IV. Thoughts and Suggestions
I. Integrate Information of relevant Organizations,
Establish Sharing
Mechanism

Singapore government makes efforts in inter-
organization communication and co-ordination.
Coast Guard of Police Force, Port of Singapore
Authority and Singapore Navy have accomplished
inter-organization resources sharing systems,
such as island-wide radar system, Automatic lden-
tification System and so on, which provide great
advantages on Singapore law-enforcement orga-
nizations and the efficiency of government admin-
istration. The Administration, on the other hand,
has integrated Vessel Monitoring System (VMS)
of Fisheries Agency, Council of Agriculture, and
the Radar Reporting Display System. In the future,
we will make efforts in coordinating Ministry of Na-
tional Defense and each Harbor Bureau of Min-
istry of Transportation and Communication, and
obtaining domestic “Vessel Traffic Service System
(VTS)”, “Automatic Identification System (AIS)”
and the information of integrated chains in Bo-
Sheng Project, in order to achieve the goal of the
integration of information between organizations,
and establish an inter-organization sidelong coor-
dinative mechanism, so as to fully make the use of
the protecting, preventing and rescuing resources
of each unit, and to elevate the efficiency of execu-
tion of law enforcement and various tasks.
Il. Develop Short-Range and Medium-Range Ra-

dar Systems, Intensify Sea
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Monitoring Capability, Magnify Executing Abilit-
yIn recent years, the government’s open-up policy
toward China stimulates the cross-strait communi-
cation. Since the increasing sea accidents, patrol-
ling Exclusive Economic Zone, ensuring maritime
safety, and ensuring the security of our operating
ships are the core missions of the Administration.
With the visit of the third generation of Vessel Traf-
fic Management System in Singapore, the latest
technology of detecting small targets on the sea
surface and the 3D image processing capacity
which display the heights of the waves and detect
the oil leak can be a reference of our development
of short-range and medium-range radar system.
And hope that could extend the detecting range
of the targets on the ocean, bring the old search-
ing and warning electronic facilities into full play,
provide instant analysis of information, strengthen
monitoring capability, shorten the lead time, ele-
vate the basic ability of detecting, searching and
monitoring the sea area, and thus achieve the ul-
timate goal- secure the lives and property of our
people.

Ill. Scheming out Integrated Communication Sys-
tem, Achieve Unity of Command, Boost the Ef-
ficiency of Various Task Deployment The Admin-
istration could take the experience of National
Disaster Prevention and Protection Commission
as the reference of designing communication sys-
tem of the Administration in the future, develop
integrated all-area seamless system, provide in-
tegrated platform for different communication sys-
tems, thus achieve the goals of “unity of coast and
sea” and “unity of command”, and boost the ef-
ficiency of various task deployment.

IV. Refer to Singapore Share Service Outsourc-
ing Experience, Promote Six Reforms of Coast
Guard LogisticsSingapore government carrying
out “Shared Service & Outsourcing” policy has de-
veloped to the mature expanding stage. The policy

extending from national defense affairs (personnel
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and finance) to overall government organizations
in particular has led to a win-win result of govern-
ment and civilian industries.

In contrary, since our government proposed the
organization reform plan, in order to simplify orga-
nization, personnel and administration procedure,
the outsourcing of governmental affairs is restrict-
ed by the laws and the conservative views of the
purchasing officers, and thus is of little progress.
The purpose of “Shared Service & Outsourcing” is
to reduce the prime cost of the budget, establish
the partnership between government and civilian,
root the needed resources deep in civilian, and
create a win-win situation of government and civil-
ian. Although the national circumstances are differ-
ent, the concept is worth learning. The six reforms
of coast guard logistics of the Administration have
been brought national development plan, “supply
the civilian power as my power, make my power
the battle capacity.” Hope the Administration could
reduce the reserves and make the most use of the
assets on hand, and place the needed resources
in civilian to create the most advantageous effect.
V. Establish Occurrence Notification and Process-
ing System, Simplify and Accelerate Notification
and Processing ProcedureWhen various types
of occurrences happen, to make each unit of the
Administration can instantly understand the case,
report to relevant staffs, command and control the
processing of the event, the Administration will
scheme out a notification and processing system
in reference of this visit, which systematically and
unitedly delivers and reports the processing con-
dition, and store up the processing and reporting
condition in a classified manner for relevant staffs
to look up and utilize, and thus pass down the pre-
cious experiences and elevate the processing ef-
ficiency of various cases.

(The author is currently with the Coast Guard
Administration, Department of Communica-

tions, Electronics and Information)




