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Abstract - On the Jeju coast, international cruise ships, passenger ships, and other ships pass frequently, as well as many fishing boats.
Thus, there is a high risk of marine accidents and frequent ship collisions. Accordingly, it Is urgent to establish a coastal VIS for
systematic safety management of ships passing through the coastal waters of Jeju. The purpose of this study was to set the area of the
VIS to be newly established. In this study, to calculate the workload of the VIS operators, a formula was proposed that reflects the
monitoring workload considering the monitoring frequency and required time r target as well as non—target ships and the workload
for ship collision situations. The proposed formula was applied to the newly established VIS area in Jeju. Three control sectors were
set up in each VIS center. The average number of workstations per hour was approximately 1, so the division between sectors was
appropriate. Thus, it was deduced that there would be no workload for the VIS operators. It is expected that the method proposed in
this study can be used as primary data for calculating the appropriate number of workstations or the current VIS, and setting the VIS
area for a new coastal VIS in the fiuture.
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At FEAD ARS 9@ wde TN AQA Fa o TaAgelde] ABH I A9 4] A 2 HEH AT
Ha Qe A EFo EA &1 e AAHItHMOF, (KMST, 2017). 20183 8¥d& AFTA] = Q1 s 4ol A
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Adh FEALE 24767 0] WASI oW 2016\ 2094, 2020 3600L7F dFeE f (KMST, 2020a). %3k 20204
Wolli= 27771 0.2 F7} Fol& Hola JYTHKMST, 2021). 89 AFA F& ol = AFjMY FEA L
53] AF Aot AAFRA, AMH f- 24 To B AsidEd, B @53 &4 2469 AT s ey
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(KCG, 2011, KCG, 2017).
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(KMST, 2021). A1}
i 432710 WA o,
o aAnw 175840] Hals

Table 1 Ship collision accidents in the last 5 years
(unit: number of cases)

=

5

Year Year
Area 2016 | 2017 | 2018 | 2019 | 2020 | Total
Incheon 5 1 5 0 4 15
IPyeongtaekl 0 1 1 0 0 2
Daesan 0 0 0 0 1 1
Gunsan 2 3 5 6 1 17
Mokpo 4 6 5 2 8 25
Harbor and| Yeosu 1 3 5 2 2 13
. |Samchenpo 1 3 9 1 2 i
approaching™ n- oo 2 10 3
area Busan 12 11 4 7 20 54
Okpo 0 [ 0 2 2
Ulsan 9 5 5 7 8 34
Donghae 0 1 2 2 1 6
Jeju 0 14 3 2 4 23
Others 2 4 2 3 3 14
Subtotal 38 52 37 33 56 216
Territorial West 54 56 56 60 74 300
South 58 89 9% 89 93 425
water East 23 32 34 38 27 154
Subtotal 135 177 186 187 194 879
Total 173 229 223 220 250 1,095

Source : Korea Maritime Safety Tribunal
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Fig. 1 Distribution of ship collision accident locations in
Jeju waters in the last 5 years (201672020)
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Fig. 3 Concept of linear interpolation for target ship latitude
by between difference timestamp of two ship
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Table 2 Comparing Coastal VTS area (unit: km?)

Coastal VTS | Coastal VTS
area average area
Gyeongin Coastal VTS 4,746
Taean Coastal VTS 2,237
Jindo Coastal VTS 3,879 3,503
Yeosu Coastal VTS 3,863
Tongyeong Coastal VTS 2,189
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Fig. 5 Ship traffic trajectories in the coastal area of Jeju
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Table 3 Parameter for calculating workload of VTSO
Parameter value Parameter value
bl 10 (frequency/h) t 10 (min)
t; 0.2 (min) t) 10 (min)
f 2 (frequency/h) t 5 (min)
t; 0.1 (min) ty 5 (min)
t 3 (min) t, 3 (min)

D AT VTS A+ o 7538t
Fig. 6 A58 VTS 2 Alejelxe] Ao} v] 2k )
4 AERE FAL A (DA R, BAgd AuR FAb

A)E e Ao,

» monitoring and non-monitoring target

No.1 sector |

= monitoring and monitoring target

Fig. 6 Scatter plot of near-miss collision positions at Jeju
harbor VTS

Table 43= 7 AAIME o] FR6E v Ao 14
B ARV H 0614, 38 EHE 0904 o & vebgth 371 A
Elo] Azt ot JMW ghe 2984 07 e} ME7E
g g4 g o2 FAH

Table 4 Required hourly number of workstations for Jeju
harbor VTS (unit: number of workstation)

Sector
— | No. 1 sector | No. 2 sector | No. 3 sector
Statistics
Average 0.61 0.76 0.90
Maximum 111 0.99 1.13
Minimum 0.38 0.47 0.67
2) AFAL VTS #A 79 553t

Fig. 72 AFA VTS z+ AE #Ax -9
vebd Aol

= monitoring and non-monitoring target

= monitoring and monitoring target

v No.lsector ‘

Fig. 7 Scatter plot of near-miss collision positions at Jeju
coastal VTS
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Table 5 Required hourly number of workstations for Jeju
coastal VTS (unit: number of workstation)

Sector
—— | No. 1 sector | No. 2 sector | No. 3 sector
Statistics

Average 0.82 1.01 0.99
Maximum 1.87 2.01 1.88
Minimum 0.39 0.59 0.48
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N
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= monitoring and monitoring target

Fig. 8 Scatter plot of near-miss collision positions at
Seoguipo coastal VTS

Table 6 Required hourly number of workstations for
Seoguipo coastal VTS (unit: number of

workstation)

Sector
— | No. 1 sector | No. 2 sector | No. 3 sector
Statistics

Average 0.43 0.61 0.99
Maximum 0.59 0.83 1.56
Minimum 0.30 0.33 0.73
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