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A Study on Marine Traffic Volume Analasys for
Measurement of The VTS Operators” Workload

Park, Sung Yong

Department of Marine Traffic Information Engineering

The Graduate School of Korea Maritime University

Abstract

Pohang VTS was the first VTS in Korean Water which has been
introduced in 1993 at the first time. By the development of international
trade in last decades, Korean International Trade has been grown rapidly
and Korean Port and Port facilities have been improved stimultaneously;

finally volume of the marine traffic increased rapidly.

Presently, 15 VTS centers have serving in Korean waters and since the
introduction of the first VIS Center in Korea there is not any quantitative
analysis to find workload of VTS operator. First, concept of VIS and VTS
personnel which has been introduced by IALA VTS Manuel (2008, Draft)

has been examined.

After that Port-MIS and De-brief data have been gathered for 7 days

and inbound-outbound vessels time-grt table prepared and traffic volume



examined for each VTS center. Hence /Zonversion traffic volume and
dangerous vessel ratio obtained. Later on conversion controlled number
obtained by denoting ratio 1.0 to directly controlled vessels by VTSO and
denoting ratio 0.3 to indirectly controlled vessels by VTSO. Traffic
volume, large vessel ratio, dangerous vessel ratio, dimension of VTS
controlled area, marine accident occurrence frequency and communication
volume of comm. log can be counted as a factor which influence to

workload of VTSO.
All those factors has been examined and analysed. Finally, ship’s size
and dangerous vessel ratio have been chosen to derive the Number of

composite conversion control for workload formula.

As a result, formula derived and by implentation of formula workload

comparison between VTS centers as concrete value has been achieved.
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A8l 2~ (LPS)9] &3

/ N\

REQUESTED or OBSERVED

Providing Traffic: Providing Navigational:

Vessel Traffic Local Port
Services Services
OBJECTIVES Safe use of the waterway
Safe and
Efficiency of traffic movement efficient port
operations
Traffic Infc-rmgtion Navigational Local Port
SERVICES Organisation Service Assistance Service
Senvice Service
FUNCTIONS Providing marine information Providing local
(broadcast or as requested) information,
eq:

Environmental
data

Port information

INFORMATION INFORMATION
ADVICE ADVICE
INSTRUCTION INSTRUCTION
<dd 2-2> ZA Mul22o] I 7|5

A}8) IALA VTS Manual (2008, Draft), p. 62
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IMO Resolution A.857(20)
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2.2 VTS & A A}t

22.1 VTS #AALS] A 9]

Zt VISAE = #A 792 Holet 514, weszdyd 2= 3 AFst
= AHlz9 FFR wg VIS &8 Y(Operator), VTS =3}
(Supervisor) @ VTS & #A(Manager)Z TS A = =dH, ol F3
sl VTS <9 <19 (Personnel)oletir FET. o= FFo=z & Z<l
As B =] 243H, A3 nwste FAAAE W&o &

=
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IMO/IALA VTS Manual(2008 Draft) Annex A: Definitions

VTS Operator
an appropriately qualified person carrying out VIS operations

on behalf of a VIS authority (VTSO)

VTS Supervisor
an appropriately qualified VISO carrying out supervisory duties

in a VIS Centre on behalf of a VTS authority.

VTS Manager

Some VTS organisations may require the appointment of a
manager to administer and interface with regional or port
management authorities. In such circumstances the manager
should possess manageral qualifications to the satisfaction of

Competent Authority.

VTS Personnel

Persons trained in VTS operations, holding the appropriate
qualifications required by a Competent Authority and acting
as VTS Operator, VIS Supervisor and OJT Instructor at a VTS
centre. VTS personnel may also include VTS Managers and
Technical Support personnel. These Ilatter personnel should

ideally hold qulifications appropriate to the duties performed.
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<E 4-3> VISME[S Mut 37|d AgES 2 HF

500_% ulgk | 500~ 3K~ 10K ~ 50K & 3
2 (%) 3KE 10KE 50K= o]}
FLAF | 328(34.8) | 267(28.4) | 191(20.3) | 112(11.9) | 43(4.6) 941
218 | 56(80.0) 3(4.3) 2(2.9) 5(7.1) 4(5.7) 70
1A | 145(38.9) | 94(25.2) | 69(18.5) | 58(15.5) 7(1.9) 373
o] 4= | 205(39.3) | 130(25.0) | 102(19.6) | 57(10.9) | 27(5.2) 521
oAb | 295(73.0) | 71(17.6) 23(5.7) 10(2.5) 5(1.2) 404
S AF | 134(26.7) | 217(43.3) | 85(17.0) | 58(11.6) 7(1.4) 501
S8l | 70(46.0) | 29(19.1) | 46(30.3) 7(4.6) 0(0) 152
TAF | 21(24.4) | 30(34.9) | 18(20.9) | 13(15.1) | 4(4.7) 86
¥ | 114(59.6) | 50(26.1) 17(8.9) 6(3.1) 4(2) 191
¥3| 62(33.3) | 85(45.6) 28(15) 8(4.3) 3(1.6) 186
AF | 14(18.6) 45(60) 16(21.3) 0(0) 0(0) 75
Bel | 27(24.5) | 24(21.8) | 28(254) | 25(27) | 6(5.4) 110
oAk 21(21.2 48(48.4) | 17(17.1) 909) 4(4) 99
* 99l AT VISAEE Port-MISS 4349 287t glemz, B4
ANA A28t 2.

500%~3,000% Atol9] 4dubel ®lgo] B2 VIS AEHE= &2 4%,
23
o] B2 AEe BP9 VISAE i, 5008 w|¥k Alo]o] dul uH] & o
B VISAHE 74 A3, 9FH, o, m3b, a3, 5% VISAH=E

et o

HEHe BAldls HE B2 BAIEHA At LeHEE, Y
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fAsted, VIS #AAE s HFoR Ataride dAdRFe 2olvt
R=AE AT EAL ST 500= wIRte] &AgAde] #APFFS 100
o2 7HEe Ao, AnAZEE FAPR FEol o= Ax AAS

ZAFS A3 <3i 4-4>3 o] Ve

<E 4-4>4 HE ue} o] EE VISAIE A HAhA Aute]
A717F AZFE BAGFY P A=V A O sokAle e =E o
ettt ole @ do] sfidelA AR te HAFEETF 23, I Al
T FHY AR L3PAH olF FY AFES BT #FAA AEK F
Aletal e AH3s] FAStAor SRR, AAGTY FE A=) =
olAA =& Zolth. wmekA ojg gk AH| A YT HFe] F
7VetAl = BAGFEFS ASSA H, BAGEI FFHe 2A
7} wA A Foh
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<E 4-4> Mo 37| AFYFT 7Tl X0l

VTS ¥ 15008 ¥ (500 ~3KE 3K ~10KE 10K ~50KE | 50KE o] 4
54k 100 96.3 101.3 110.0 116.3
A8} 100 104.9 118.5 141.1 173.6
A 100 122.3 103.1 153.8 170.8

= 100 114.7 146.5 205.3 235.3
a4 100 115.6 132.2 143.3 149.4
=4 100 138.6 129.6 158.2 194.1
53l 100 97.8 104.4 113.3 121.1
=44 100 165.0 148.0 146.0 163.0
2y 100 113.8 133.8 170.0 255.0
x3 100 92.9 104.3 141.4 200.0
A 5 100 110.0 117.5 136.7 137.5
e 100 136.0 132.0 122.0 118.0
o 4+ 100 132.5 160.0 180.0 215.0

3y o 100 118.5 125.5 147.8 172.8
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<X 4-8> VTSMEY CctA|Zteh wmAZFnt AlZHE G wWAZ (1)

A1ZY 00- | 01- | 02- | 03- | 04- | 05- | 06- | 07- | 08- | 09- | 10- | 11- | 12- | 13- | 14- | 15- | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23- | 7+

VT oy 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 °©
712 | 213 | 130 | 13.0 | 137 | 223 | 263 | 443 | 620 | 540 | 46.7 | 460 | 41.0 | 380 | 357 | 340 | 353 | 443 | 385 | 325 | 300 | 315 | 240 | 165 | 165 | 325
wy kA | 120 | 120 | 11.0 | 87 | 87 | 173 | 207 | 33.0 | 233 | 27.0 | 22.0 | 19.3 | 280 | 21.0 | 19.0 | 253 | 24.0 | 205 | 11.0 | 115 | 80 | 85 | 90 | 7.0 | 17.0
QW | 10 | 03 | 23 | 1.7 | 07 | 07 | 17 | 00 | 00 | 03 | 27 | 1.0 | 13 | 17 | 27 | 1.7 | 13 | 05 | 05 | 20 | 1.0 | 05 | 05 | 05 | 11
A | 343 | 253 | 263 | 240 | 31.7 | 443 | 667 | 950 | 773 | 740 | 70.7 | 61.3 | 67.3 | 583 | 557 | 623 | 69.7 | 59.5 | 44.0 | 435 | 405 | 33.0 | 260 | 240 | 50.6
A% | 77 | 63 | 40 | 33 | 30 | 110 | 21.7 | 193 | 263 | 17.3 | 257 | 177 | 180 | 153 | 183 | 180 | 19.0 | 207 | 203 | 143 | 70 | 83 | 87 | 47 | 14.0
A A | 23 | 10 | 13 | 1.7 | 1.0 | 23 | 57 | 60 | 100 | 53 | 9.0 | 100 | 60 | 57 | 60 | 50 | 37 | 57 | 53 | 40 | 1.0 | 27 | 37 | 13 | 44
| 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 03 [ 07 | 03 | 00 | 03 | 1.0 | 03 | 1.0 | 07 | 1.7 | 03 | 03 | 00 | 07 | 0.0 | 00 | 03
A | 100 | 73 | 53 | 50 | 40 | 133 | 273 | 253 | 367 | 233 | 350 | 27.7 | 243 | 220 | 247 | 240 | 233 | 280 | 260 | 187 | 80 | 117 | 123 | 60 | 187
712 | 83 | 80 | 113 | 130 | 147 | 273 | 357 | 427 | 447 | 37.7 | 347 | 290 | 237 | 233 | 173 | 247 | 27.3 | 280 | 33.0 | 293 | 237 | 23.0 | 150 | 9.7 | 24.4
o3 QA | 37 | 33 | 73 | 80 | 83 | 147 | 167 | 227 | 240 | 197 | 193 | 17.7 | 103 | 123 | 90 | 11.7 | 13.7 | 143 | 103 | 140 | 113 | 11.0 | 80 | 43 | 123
k| 03 | 00 | 00 | 00 | 00 | 07 | 00 | 07 | 00 | 0.7 | 03 | 00 | 00 | 07 | 00 | 03 | 03 | 03 | 03 | 03 | 00 | 03 | 03 | 00 | 02
A | 123 | 113 | 187 | 21.0 | 23.0 | 42.7 | 523 | 66.0 | 687 | 58.0 | 543 | 46.7 | 340 | 363 | 263 | 367 | 41.3 | 42.7 | 43.7 | 437 | 350 | 343 | 233 | 140 | 36.9
712 | 280 | 240 | 200 | 22.0 | 200 | 31.0 | 30.7 | 39.7 | 363 | 42.0 | 29.3 | 33.0 | 30.0 | 30.7 | 313 | 350 | 29.3 | 360 | 38.7 | 29.0 | 283 | 267 | 31.0 | 31.7 | 30.6
| ¥R | 80 | 97 | 40 | 47 | 57 | 107 | 137 | 117 | 120 | 13.0 | 120 | 97 | 80 | 73 | 67 | 60 | 50 | 57 | 83 | 53 | 73 | 60 | 60 | 90 | 81
a4 byl | 23 | 13 | 27 | 20 | 30 | 20 | 23 | 23 | 30 | 23 | 23 | 20 |30 | 20 | 13 | 27 | 13 | 1.7 | 27 | 17 | 13 | 17 | 10 | 1.7 | 21
A | 383 | 350 | 267 | 287 | 28.7 | 43.7 | 467 | 537 | 513 | 57.3 | 43.7 | 44.7 | 41.0 | 400 | 393 | 437 | 35.7 | 433 | 49.7 | 36.0 | 37.0 | 343 | 380 | 423 | 40.8
12| 50 | 60 | 50 | 37 | 117 | 170 | 207 | 333 | 253 | 27.3 | 27.7 | 227 | 247 | 247 | 280 | 21.3 | 22.3 | 260 | 22.0 | 143 | 143 | 11.7 | 67 | 9.0 | 17.9
ahat A | 03 | 00 | 00| 00|03 |10 | 23| 53| 60| 40 | 60 | 77 | 60 | 77 | 103 | 37 | 73 | 47 | 1.7 | 67 | 27 | 17 | 03 | 03 | 36
bl | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 1.0 | 1.0 | 03 | 03 | 03 | 03 | 00 | 00 | 00 | 00 | 00 | 03 | 00 | 00 | 02
A | 53 | 60 | 50 | 37 | 120 | 180 | 23.0 | 387 | 313 | 31.3 | 347 | 31.3 | 31.0 | 327 | 387 | 253 | 29.7 | 30.7 | 23.7 | 21.0 | 170 | 137 | 7.0 | 93 | 217

_84_




<E 4-8> VTSMEH CHAA|ZtE malztnt AlZtggd walzh 2)
A1ZY 00- | 01- | 02- | 03- | 04- | 05- | 06- | 07- | 08- | 09- | 10- | 11- | 12- | 13- | 14- | 15- | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23- | 7+
VT oy 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 | °
718 | 27.0 | 32.0 | 27.7 | 25.7 | 27.0 | 373 | 443 | 76.7 | 553 | 62.0 | 583 | 39.7 | 47.0 | 30.7 | 633 | 46.7 | 40.7 | 45.7 | 65.0 | 49.0 | 38.7 | 28.0 | 24.7 | 23.7 | 423
2 kA | 287 | 30.7 | 23.7 | 293 | 31.3 | 42.0 | 51.0 | 61.7 | 45.0 | 50.3 | 49.3 | 33.0 | 383 | 27.0 | 523 | 34.0 | 30.3 | 38.7 | 48.0 | 47.7 | 39.7 | 37.0 | 253 | 23.0 | 38.2
W | 57 53 7.3 5.0 53 6.0 8.3 80 | 103 | 9.0 57 43 4.0 6.3 8.3 53 5.0 43 33 7.0 6.0 | 11.0 | 6.7 6.7 6.4
@A | 613 | 68.0 | 587 | 60.0 | 63.7 | 85.3 | 103.7 | 146.3 | 110.7 | 121.3 | 118.3 | 77.0 | 89.3 | 64.0 | 124 | 86.0 | 76.0 | 88.7 | 116.3 | 103.7 | 84.3 | 76.0 | 56.7 | 53.3 | 87.0
718 | 47 3.7 43 2.3 1.7 73 | 103 | 103 | 87 | 13.0 | 10.7 | 73 | 127 | 123 | 43 | 103 | 11.0 | 7.7 6.0 6.3 8.7 3.7 2.0 1.7 71
=3 kA | 2.0 2.0 2.7 1.0 0.7 3.3 33 4.0 47 4.0 A 23 5.0 6.0 0.7 5.0 3.7 2.7 3.3 3.7 47 1.3 1.0 0.7 3.0
W | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.3 0.3 0.7 0.7 0.3 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.2
A | 67 5.7 7.0 3.3 23 | 107 | 13.7 | 143 | 133 | 17.0 | 143 | 103 | 180 | 187 | 57 | 16.0 | 150 | 10.7 | 93 | 103 | 13.3 | 5.0 3.0 2.3 10.3
Z1E | 20 2.0 1.3 3.3 5.0 7.7 97 | 123 | 7.0 9.0 47 4.0 6.7 7.7 77 | 127 | 140 | 8.0 5.7 3.7 3.0 3.7 3.3 1.7 6.1
22 A | 03 0.0 0.3 0.3 0.0 3.7 53 1.0 113 2.7 27 2 0.7 1.3 2.7 1.3 47 0.7 0.3 1.3 0.7 0.0 0.0 0.7 14
ey | 2.7 2.7 1.7 3.0 1.3 6.0 23 5.0 3.0 4.7 gV 3.0 47 6.7 53 43 9.3 6.3 2.3 2.0 1.0 2.0 1.7 2.5 3.6
@A | 5.0 47 33 6.7 63 | 173 | 173 | 183 | 113 | 163 | 11.0 | 93 | 120 | 157 | 15.7 | 183 | 28.0 | 150 | 83 7.0 4.7 57 5.0 4.0 11.1
718 | 3.0 7.0 6.0 4.0 9.0 6.0 | 14.0 | 28.0 | 19.0 | 34.0 | 240 | 21.0 | 25.0 | 26.0 | 28.0 | 32.0 | 29.0 | 31.0 | 24.0 | 10.0 | 20.0 | 9.0 8.0 5.0 17.6
=3 A | 1.0 3.0 2.0 2.0 4.0 3.0 70 | 150 | 100 | 17.0 | 13.0 | 10.0 | 120 | 13.0 | 150 | 20.0 | 13.0 | 150 | 11.0 | 4.0 | 11.0 | 4.0 3.0 2.0 8.8
et | 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 5.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 22
A | 6.0 | 120 | 100 | 8.0 | 150 | 11.0 | 23.0 | 45.0 | 32.0 | 56.0 | 39.0 | 33.0 | 39.0 | 41.0 | 45.0 | 54.0 | 44.0 | 48.0 | 37.0 | 16.0 | 33.0 | 15.0 | 13.0 | 9.0 28.5
7] | 227 | 20.0 | 24.0 | 24.0 | 34.7 | 373 | 40.0 | 50.7 | 50.7 | 66.7 | 68.0 | 42.7 | 613 | 52.0 | 66.7 | 533 | 60.0 | 49.3 | 42.7 | 30.7 | 24.0 | 253 | 147 | 30.7 | 413
a5 gA | 13 1.3 1.3 0.0 0.0 0.0 1.3 4.0 2.7 2.7 27 1.3 0.0 4.0 0.0 1.3 0.0 4.0 2.7 6.7 0.0 0.0 0.0 1.3 1.6
ekl | 0.0 1.3 1.3 1.3 1.3 0.0 2.7 0.0 0.0 2.7 1.3 2.7 1.3 0.0 2.7 4.0 0.0 0.0 0.0 1.3 1.3 1.3 1.3 1.3 12
FA | 240 | 227 | 267 | 253 | 36.0 | 37.3 | 44.0 | 54.7 | 53.3 | 72.0 | 72.0 | 46.7 | 62.7 | 56.0 | 69.3 | 58.7 | 60.0 | 53.3 | 45.3 | 38.7 | 253 | 26.7 | 16.0 | 33.3 | 44.2
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E 4-6> VTISHEY chAlZtE walzka AjZtEddad wdek (3)

00- | 01- | 02- | 03- | 04- | 05- | 06- | 07- | 08- | 09- | 10- | 11- | 12- | 13- | 14- | 15- | 16- | 17- | 18- | 19- | 20- | 21- | 22- | 23- P
01 02 03 04 05 06 07 | 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 | °

57 53 2.0 7.3 47 | 133 | 170 | 193 | 19.0 | 15.7 | 140 | 120 | 13.7 | 150 | 13.7 | 11.0 | 80 | 120 | 6.7 5.0 5.0 57 3.0 23 9.8

1.3 1.7 1.7 2.0 23 3.0 6.7 6.7 8.0 4.7 5.3 43 2.7 5.0 3.7 4.7 2.7 3.0 2.3 13 1.7 23 13 1.7 33

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.3 0.0 0.3 0.0 0.3 0.0 0.3 0.3 0.1

7.0 7.0 3.7 9.3 70 | 163 | 23.7 | 260 | 27.0 | 203 | 193 | 163 | 163 | 20.0 | 17.7 | 157 | 11.0 | 150 | 9.3 6.3 7.0 8.0 4.7 43 13.3

5.0 0.7 2.0 2.7 8.7 7.3 8.7 2.0 8.7 8.7 5.0 8.7 8.0 9.7 193 | 15.0 | 10.3 | 11.3 | 19.0 8.0 14.3 33 9.7 0.0 8.2

0.7 0.0 0.0 0.0 0.7 0.7 0.7 0.0 0.3 0.0 0.0 0.7 0.0 0.0 0.0 0.3 0.3 0.0 0.3 0.0 0.3 0.0 0.7 0.0 0.2

0.0 0.0 0.3 0.0 1.7 0.0 0.0 0.0 0.0 1.3 0.7 13 0.7 33 23 1.3 1.0 2.7 0.0 0.7 0.7 0.0 1.0 0.0 0.8

5.7 0.7 23 2.7 11.0 8.0 9.3 2.0 9.0 10.0 57 | 10.7 | 87 13.0 | 21.7 | 16.7 | 11.7 | 14.0 | 193 8.7 15.3 33 11.3 0.0 9.2

1.0 1.0 1.0 4.0 5.0 12.0 | 31.0 | 17.0 | 19.0 9.0 3.0 6.0 2.0 3.0 4.0 8.0 3.0 5.0 6.0 3.0 5.0 4.0 5.0 3.0 6.7

0.0 0.0 0.0 0.0 1.0 9.0 | 150 | 50 | 120 | 1.0 1.0 2.0 1.0 3.0 2.0 1.0 3.0 4.0 3.0 1.0 2.0 3.0 2.0 1.0 3.0

0.0 0.0 0.0 0.0 0.0 2.0 2.0 1.0 1.0 1.0 0.0 1.0 0.0 2.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5

1.0 1.0 1.0 4.0 6.0 23.0 | 48.0 | 23.0 | 32.0 | 11.0 4.0 9.0 3.0 8.0 6.0 9.0 6.0 10.0 9.0 4.0 7.0 7.0 7.0 4.0 10.1

2.3 33 57 3.0 3.7 80 | 133 | 10.0 | 83 O/ 6.0 | 123 | 93 | 10.7 | 87 7.3 93 | 107 | 77 7.7 5.0 5.0 4.3 3.7 7.3

0.7 1.0 3.7 1.7 4.0 0.7 2.7 1.0 13 13 2574 4.0 1.0 23 0.7 1.0 1.7 1.3 0.7 2.0 0.0 13 0.3 1.0 1.6

0.0 0.7 1.0 1.7 0.3 0.3 0.3 0.0 0.3 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.7 0.0 0.0 0.3

3.0 50 | 103 | 63 8.0 9.0 | 163 | 11.0 | 100 | 11.3 | 9.0 | 163 | 103 | 13.0 | 93 83 | 11.0 | 12.0 | 83 | 10.0 | 5.0 7.0 4.7 47 9.1

3.7 5.7 23 6.7 1.7 2.3 23 2.7 43 13 4.0 4.0 1.7 3.0 1.7 2.7 23 1.3 0.7 3.7 3.0 5.0 5.0 4.0 31

1.0 4.7 5.0 33 33 1.7 2.0 1.0 2.0 2.0 3.0 1.0 1.3 0.3 0.3 0.3 1.7 1.0 1.0 0.7 1.0 1.7 2.3 5.0 19

0.3 0.3 0 0.3 0.3 1.0 0.3 0 0.7 0.7 0.7 0.3 0.7 0.3 0.7 0.3 0.3 0.3 0.3 0 0.7 0.3 0.7 0.3 0.4

5.0 10.7 73 10.3 53 5.0 4.6 3.7 7.0 4.0 7.7 53 3.7 3.6 2.7 2.3 43 2.6 2.0 44 4.7 7.0 8.0 9.3 54
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