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A Basic Study on Operation Effectiveness of Vessel
Traffic Services(VTS)

Kim, Sung Jin

Department of Maritime Police Science

Graduate School of Korea Maritime and Ocean University

Abstract

The number of vessels has increased in the world. And vessels have
become bigger and speed up. Because of this, marine traffic volume is
increasing especially in the vicinity of ports. Increasing amount of traffic
causes marine accidents which could cause a large amount of damages to

the marine environment, loss of lives and social losses.

VTS(Vessel Traffic Service) is used in most of the ports and coastal
waters to prevent marine accident and increase efficiency of port

operation.

VTS plays a positive role in preventing the marine accidents and

assisting port operation.
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This study focused on comparative of marine accident rate before and
after establishment of the VTS. The statistics indicate that marine
accidents in vicinity of ports are on the decrease after the establishment
of VTS.

The volume of marine traffic density in the coast of Korea was
researched to draw a conclusion of high risk areas. Eligibility and necessity

analysis was carried out to establish the VTS in the high risk area.

Firstly, marine accident rate draw a comparison between before and
after establishment of VTS. Following the establishment of VTS in the
vicinity of ports, marine accidents have decreased by 39.9%. This
comparison indicates “that VTS contributes greatly to prevent marine

accidents.

Secondly, in the last 5 years, marine accidents rate in the vicinity of
Korea was analyzed. Marine accidents are occurring in all areas. Coastal
waters of Korea shall be divided to Eastern, Southern, Western. Marine
accidents occurred 900 cases in each Western and Southern, 310 cases in

Eastern coastal water.

Thirdly, coastal waters of Korea shall be divided into ten(10) parts based
on VTS control areas to research volume of marine traffic density. The
volume of marine traffic was researched one week during 08:00~08:20 to
find out for traffic volume distribution. This result was compared with

marine accident rate to determine establishment of VTS. As a result of

- vil —



research, VTS to be operated preferentially in Gyeong-In area to reduce

marine accidents rate.

Lastly, the result of the precedent study on accident prevention index of
VTS was compared with actual data of Jin-Do VTS. The precedent result
of accident prevention index was 45.7%, actual data of Jin-Do VTS was
62.7%. Marine accident rate was reduced from average 67 cases per year
to average 25 cases after establishment of VTS at Jin-Do area. According
to above result, VIS plays a positive role in preventing the marine

accidents with similar results.

KEY WORDS : VTS 3l|l’tal% 34, Operation effectiveness % &3

Marine accident 3f FA}IL
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Table 1 Korean port VTS service’s initiation time

3% A2 7] A7 33 Az QA A7)
QIAHVTS 1998.11 a}AVTS 1998.9
BHEVTS 1998.11 BAWTS 1998.12
VTS 1998.11 BARAIEVTS 2005.12
TAHVTS 1999.12 5 ASHVTS 2014.8
=3XVTS 1999.12 £AVTS 1996.9
AFFFVTS 1996.4 E3VTS 1993.1
A= AMVTS 2006.7 FVTS 1999.12

$= VTS 2004.12 FA/MVTS 2012.11
7308 VIS 2011.11 AFVTS 1999.12
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before and after installation of VTS
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Table 2 Korean port VTS service’ s before and after the initiation” s

numbers of marine accidents

SPAT Azt BAAS APAT A7k wAAS
3 ™3
AA A AA % AA A AA %

QIAVTS 27.974 15.673(44.1% V) n2HVTS 4874 5.271(8.3% A)
FEVTS - - FAVTS 30.274 16.773(44.7% W)
tAHVTS - y A FVTS 9.7 1.571(84.5% W)

TAVTS 11074 8.871(20.0% VW) EAVTS
1157 15.271(32.2% A)

Z3VTS 9.471 2.821(70.2% VW) ZVTS
o FFAVTS 14.074 5.271(62.9% V) BSVTS 8.14 5.871(28.4% W)
& A 126.621 76.871(39.3% W)
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Table 3 Day of the week’s frequency distributions of vessels (W-1)

(sF9) : =)
e
24 | WA | oAy | selgEd | A8 | @A
241
489 115 54 18 5 255 447
3oy 113 54 21 4 266 458
T8 92 57 15 6 257 427
589 95 57 17 5 247 421
=8¢ 125 59 18 6 266 474
E8Y 110 95 22 2 322 511
dad 108 59 11 5} 316 499
A 758 395 122 33 1929 3237

Aefehe] Qb E ExtoA HMARIE gTo] U Muk W=+ Table 43

Table 4 Day of the week’s frequency distributions of vessels (W-2)

(sF9) : =)
=
SEH | @AY | oAd | selzEd | g | @A

241
489 21 9 9 1 116 156
e 21 8 12 1 106 148
T8 19 12 9 1 78 119
=294d 32 6 9 1 58 106
=89 16 5 8 1 61 91
Eg8Y 26 7 9 1 85 128
dad 22 5 11 1 % 133

A 157 52 67 7 598 881
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Table 5 Day of the week’s frequency distributions of vessels (W-3)

(=b9) : 3
=

SEd | A4 | oAy | sigEd | g | @A

241
489 26 7 21 0 105 159
e 24 13 21 0 104 162
T8 29 6 22 0 101 158
=284d 28 14 19 0 113 174
=949 18 9 21 0 109 157
Eg8Y 24 10 22 0 112 168
dad 26 9 22 0 109 166
A 175 68 148 0 753 1144

(2) Faf et

Fefiete] A= VIS #Al 799 28 Ak RlE<+= Table 63 2T

Table 6 Day of the week’s frequency distributions of vessels (S5-1)

(sb9) : 3
e
24 | 9AN | oAn | selgEd | 78 | @A

241
489 27 9 4 0 40 80
slgd 30 4 5 0 37 76
T8 21 12 5 0 38 76
=294d 19 8 6 0 39 72
=89 25 11 5 0 33 74
Eg8Y 30 11 6 0 40 87
dad 38 12 5 0 43 98

A 190 67 36 0 270 563




fete] M= VIS #AFlA = VIS #AFH97bA o] adE A4k 1l

Table 7 Day of the week’s frequency distributions of vessels (5-2)

(9] - 3
%5
24 | 9AN | oAd | selzEd | Jg | @A

241
489 18 4 19 0 18 59
3oy 27 3 22 0 21 73
T84 12 5 22 0 24 63
=204 10 2 18 0 25 55
=89 16 3 22 0 18 59
E8Y 24 1 21 0 19 65
dad 29 0 20 0 16 65

A 136 18 144 0 141 439

walgke] ¢= VIS AAFHoM L=k SAE FHAH7EA ] 299
A8k M= = Table 834

Table 8 Day of the week’s frequency distributions of vessels (5-3)

(9] - 3
%5
24 | 9AN | oAn | selgEd | 78 | @A

241
489 66 67 15 0 122 270
e 64 58 14 0 134 270
T8 60 61 19 0 135 275
=89 66 64 16 0 118 264
=89 73 70 18 0 127 288
Eg8Y 74 64 20 0 141 299
dad 75 59 16 0 127 277

A 478 443 118 0 904 1,943
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Table 9 Day of the week’s frequency distributions of vessels (5-4)

(sb9) : 3
=
24 | 9Ad | oAn | selgEd | 78 | @

241
489 50 24 9 0 182 265
e 68 24 11 0 198 301
T8 76 37 0 208 329
=89 69 26 8 0 198 301
=8¢ 60 31 11 0 176 278
Eg8Y 66 31 13 0 214 324
dad 80 37 12 0 182 311

A 469 210 72 0 1,358 2,109
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Table 10 Day of the week’s frequency distributions of vessels (E-1)

(291 - #)
%7
$EH | AN | odad | selgEd | 7 @
2
489 169 66 7 0 204 446
sla 154 70 6 0 214 444
T8 166 89 6 0 213 474
599 155 73 9 0 208 445
=84 158 74 8 0 238 478
Egd 173 73 8 0 214 468
dad 154 61 7 0 184 406
A 1129 506 51 0 1475 3161
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Table 11 Day of the week’s frequency distributions of vessels (E-2)

(9] - H)
%5
sHEA 71 o A4 o] FEA 71e A
241
489 132 76 2 9 132 351
e 126 85 4 9 112 336
T8 127 68 1 9 133 338
=284d 137 66 1 9 123 336
=949 140 70 1 9 119 339
Eg8Y 154 83 1 7 137 382
dad 154 72 1 9 108 344
A 970 520 11 61 864 2,426
Qre] FEo| A L2740 aUW Ak MESE Table 123 2k,

Table 12 Day of the week’s frequency distributions of vessels (E-3)

CEEE)
5
S84 | @AM | oAd | SolREAM 7e} S
ES
499 31 2 6 1 25 65
sla 35 3 6 2 29 75
Fod 27 1 6 2 27 63
299 37 2 6 2 25 72
=84 35 2 6 2 20 65
EsY 39 1 6 2 24 72
g9 43 2 5 2 24 76
A 247 13 41 13 174 488
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Table 13 Investigation periods of marine accidents of vessels’ and

variations’ numbers

(@9l - %)
FR] a%dn | aetm | seAw At
s NE-3E | WE-gE | wsgx 539
A W-1 66 1 17 3,237
& W-2 19 5 1 881
o W-3 26 1 3 1,144
5! S=ll 22 2 1 563
3 52 15 1 1 439
ol S-3 27 2 3 1,943
= 54 43 1 0 2,109
5 =1l 93 10 2 3,161
& 182 40 0 8 2,426
o 18=3) 20 0 6 488
A 331 23 42 16,391
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Table 14 Investigation periods of frequency distributions of vessels’

numbers
e | AT AE[AF]AF [T (@R[ FE
Az Az | Azl s | LT | A | A
28| HAE | B2 | % o [A+B+C] | A4
G [E] | [DIHEI]
[A] [B] [C] [D] [[F] [AJ/[F]
g | 37 | 7 2 0.074 | 0.060
A R AR e e Sl R
B 5 0 3 0.026 | 0.016
A W2 ﬂi 5| 2 T B B RE 302 0.062 | 0.049
o
o ) 6 1 0 0.016 | 0014
V3 59 T2 | 3 A N .28 0.060 | 0.051
G 0 0 0 0 0
S-1 = 338 0 338
g9 | 30 | 1 2 0.097 | 0.088
3
e e o
1+ © 5 .
= 3) 1 , ,
|5 SENEEES gy
[} . .
= g9 | 11| o 1 0.012 | 0011
S8 3 | o o | LB 410 993 0.038 | 0.038
) 2 1 1 0.009 | 0.004
SO g8 | 5 | 8 o | 8 60 42 0.077 | 0.058
g9 | 28 | 1 | 10 0.050 | 0.036
= Bl o 2 | 0 7| 2304 | 1530 | 7 0.029 | 0.028
(e}
) g9 | 15 | 3 0 0.043 | 0.035
R = B o | L846 | 1428 | 418 0.076 | 0.064
o ) 6 3 0 0.094 | 0.063
ES g | 18| 2 o | 4 2 % 0210 | 0.189
_ gy | 124 | 16 | 19 0.031 | 0024
5] [}
w7 g9 | 266 | 38 | 8 S04 0061 | 0,052
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Table 16 Oil pollution accidents’ damages
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Table 17 By installing the VTS, expectations in reduction ratios of

marine accidents
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Table 18 By installing the VTS, expectations of reduction rates of

marine accidents
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