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Abstract : In order to prevent the dangers of major marine accidents, it is very important to be aware of in advance through marine incidents in the
background of Heinrich's law, formulated by the safety pioneer who is credited with focusing on workplace safety with emphasis on the human element.
At least 11 cases of collision accidents occurred in the Busan VIS area from January Ist to December 31st, 2019, and 24 cases of VIS marine incidents
were reported during the same period. According to Heinrich's law, there could be many more potentially risky situations besides the 24 reported cases.
In this study, the criteria for VIS marine incidents were established through advanced research and a survey of VIS operators, and analysis of 24 cases
of VIS marine incidents in the Busan VIS area. Traffic surveys were conducted for three days to identify potentially hazardous situations. According to
the survey, there were 216 cases of VIS marine incidents, and within a year, it is estimated there could be about 26,280 cases. Even if conditions such
as "missing VHF communication feedback" which is an important cause of marine incidents, are not reflected, there are many potential risks in the VIS

area. Thus, it is vital to strengthen the VIS marine incident reporting system.
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Table 1. No. of movement of vessels and collision accidents of
the top five VIS areas in 2019
(Unit: number)

VTS Area Movement of vessels Collision accidents
Busan 332,546 11
Tongyeong 241,176 8
Yeosu 194,642 7
Masan 158,609 8
Ulsan 137,126 10
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Fig. 1. VIS area of Busan port.
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Table 2. Result of CPA-TCPA-Final Distance that can be judged
as an marine incident

Final
Target Length(m) CPA TC.PA Distance
(nm) (min)

(nm)

Average 0.16 2.9 0.15

70 St. dev 0.08 1.1 0.09
Min. 0.05 1.0 0.05

Max. 04 5.0 0.4

Average 0.20 3.1 0.19
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Average 0.23 3.7 0.21
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L : target ship's LOA (m)
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Figure the Busan VTS
Marine Incident Case out
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Derive Position, Course, Speed data
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Calculation CPA/TCPA/Risk

l

Reproduction & Analysis

Fig. 2. Procedure of VTS Marine incident reproduction.
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Table 3. Sample case of ship navigation information

"A" "B"
. position position
Time

Lat Long Lat Long

(34°) (129°) (34°) (129°)
04:20:00 0.9304 0.194 0.9578 0.197
04:21:00 0.9312 0.191 0.9555 0.194
04:22:00 0.9321 0.188 0.9534 0.191
04:23:00 0.9329 0.185 0.9514 0.188
04:24:00 0.9337 0.182 0.9492 0.185
04:25:00 0.9345 0.180 0.9472 0.183
04:26:00 0.9356 0.177 0.9451 0.180
04:27:00 0.9366 0.174 0.9429 0.177
04:28:00 0.9358 0.172 0.9402 0.175
04:29:00 0.9344 0.169 0.9377 0.173

of B AT - PAFS PPOE -

Tim "A" "B" CPA TCPA  Distance
© risk risk (nm) (min) (nm)
04:20:00 5 5 0.10 9.6 1.65
04:21:00 5 5 0.12 8.6 1.46
04:22:00 5 5 0.11 7.4 1.29
04:23:00 5 5 0.11 6.4 1.12
04:24:00 5 5 0.13 53 0.94
04:25:00 6 6 0.13 43 0.77
04:26:00 6 6 0.13 3.1 0.59
04:27:00 6 6 0.16 2.1 0.41
04:28:00 6 6 0.17 2.8 0.31
04:29:00 5 5 0.10 5.8 0.26
CPA 0.10 TCPA 9.6 Risk 5
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Fig. 3. Sample case of reproduction of Marine incident.
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Fig. 5. Average & each CPA of 24 Marine incident cases.
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Fig. 6. Average & each Distance of 24 Marine incident cases.
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Fig. 9. Result of a 3day traffic survey data in Busan VTS area.
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