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Abstract

Although Korea's coastal areas increasingly experience marine accident due to frequent ship encounters,
increased vessel traffic and large vessel, there is a no specific model to evaluate the navigating vessel's risk for
the given situation. The maritime transport environmental assessment is necessary due to the amended marine
traffic law. However, marine safety diagnosis is now evaluated by foreign models. In this paper, therefore, we
suggest a domestic model catering to and reflecting the characteristics of Korea's costal areas as well as those of
vessel navigator's risk. We can evaluate subjective risks using this model, and can establish the model output as
maritime risk exposure assessment system. We have performed analyses of variance and multiple comparison to
identify the factor affecting subjective risks. As a result, measurable subjective risks of maritime traffic accident
based on our suggested model can be expressed using the maritime risk exposure assessment system with
geographic information system.
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Figure 1. Example of survey form
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Table 1. Contents of survey

Main contents Details of contents
Recently on board| @ Kind of vessel @ Gross Tonnage
ship ® Length(LOA) @ Width
Personal @D Age @ On board carrier
information @ Licence @ Position

@ Write in ranking of risk while
entering/leaving in port
@ Write in the factor of risk while
at sea

Risk while at sea

7 points scale depending on ship’s
circumstances
(7: extremely danger, 6:
considerably danger, 5: a little
danger, 4: neither danger nor safe,
31 a little safe, 2! considerably safe,

Vessel navigator’s
risk

1: extremely safe)
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Table 2. Categories of survey coding

coding
category

id

contents

type

fishing vessel

container ship

pure car carrier

tanker

LNG/LPG carrier

passenger ship

towing vessel

other cargo ship

ton

less than 500 ton

500-1,000 ton

1,000-3,000 ton

3,000-5,000 ton

5,000-7,000 ton

7,000-10,000 ton

10,000-15,000 ton

15,000-20,000 ton

20,000-25,000 ton

25,000-30,000 ton

TS| a|o| ot |w |t {0030 | ot w | b

30,000-50,000 ton

—_
Do

50,000-60,000 ton

—
w

60,000-75,000 ton

—
o~

75,000-100,000 ton

over 100,000 ton

length

50-70m

70-90m

90-108m

108-123m

123-140m

140-160m

160-185m

185-205m

205-223m

223-243m

== —
S o|o|alo o |w| |- 5

243-259m

—
Do

259-27Tm

—
w

277-293m

—
o~

over 293m

width

less than 10m

10-15m

15-20m

S| Do —

20-25m
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Table 2. Categories of survey coding(continued)

Table 3. Results of ANOVA and MC for variables

coding . risk F-value
id contents factor
category mean | category | (p-value)
5 25-30m typeb 5.346 A
6 30-35m typed 5.093 B
. 7 35-40m type3 5.069 B
width
8 40-45m ¢ type7 5.020 BC 236.01
9 45-50m ype type8 5.015 BC (€0.0001)
10 over 50m type2 4.967 C
1 less than 1 year typel 4.763 D
2 1-3 years typeb 3.835 B
career 3 3-5 years tonl4 5.517 A
4 5-10 years tonl5 5.326 B
5 over 10 years ton7 5.303 B
1 merchant 1 class ton3 5.219 C
liconse 2 merchant 2 class ton8 5.114 D
3 merchant 3 class tonl3 5.026 E
4 merchant 4 class tonl 4.980 EG 390.29
1 captain ton tonb 4.943 GF «0 OOO D
2 chief officer tonl2 4.938 GF ’
position 3 2nd officer tonll 4.901 G
4 3rd officer tond 4.884 G
z hors tonl0 | 4736 | H
ton9 4.592 I
ton6 451 J
. SHEA ton2 4.098 K
length6 5.8529 A
_ length10 5.5377 B
1. MEIEMO| M2 gz 24 lengthl2 | 5.5050 | BC
lengthll 5.4862 C
S mBLHA Bk R ALE A% % 1 e
AEAZ Bo) Aot 53 A G Qdwol] Ujg length | lengthl4_ | 5.0693 | B | (0%,
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Wg BARMS Eg 7b gol =g ogkS A length8 | 42511 J
A TR TR e width10 | 5.3841 A
AL dhobs AAet Al IRy, EAHEA 2 A widthl 5 2160 B
ol BiS vwshs BA o, EAEANS width8 5.1893 B
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Table 4. Results of MC by type of ship

risk F-value
factor
mean | category | (p-value)
careerb | 5.1599 A
career3 | 5.1459 AB 193.12
career careerl | 5.1246 B (0.0001)
careerd | 4.9484 C ’
career2 | 4.8846 D
licensel | 5.1849 A
license license3 | 5.0669 B 316.28
licensed | 5.0465 B (€0.0001)
license2 | 4.5860 C
position3 | 5.2395 A
position2 | 5.0759 B
position | positionl | 5.0664 BC (<203?)b7051)
position5 | 5.0388 C '
positiond | 4.8862 D
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Table 5. Final model for evaluating the subjective risk

parameter | estimate standard t-value | p-value
error
Intercept | 4.98911 0.03769 | 132.38 | <.0001
type2 -0.32482 | 0.01673 | -19.42 | (.0001
typed -0.07585 | 0.01358 -5.58 | <.0001
typeb 0.31146 0.01898 16.41 | <.0001
typeb -1.59086 | 0.06405 | -24.84 | <.0001
tonl 0.82159 0.05156 15.93 | <.0001
ton3 1.85391 0.31641 5.86 (.0001
tond -0.10418 | 0.03157 -3.3 0.001
tonb -0.31368 | 0.02995 | -10.47 | <.0001
ton6 -0.69187 | 0.03273 | -21.14 | <.0001
ton7 -0.06833 | 0.03204 -2.13 0.033
ton8 -0.1518 0.03339 -4.55 | <.0001
ton9 0.16766 0.03847 4.36 (.0001
tonl0 -0.15523 | 0.02847 -5.45 | <.0001
tonll -0.69628 | 0.02355 | -29.56 | <.0001
tonl3 -0.4171 0.01863 | -22.39 | <.0001
tonl4 0.29215 0.0162 18.04 | <.0001
lengthl | -1.21471 | 0.04227 | -28.74 | <.0001
length2 | -2.06879 | 0.31779 -6.51 | <.0001
length3 | -0.37712 | 0.02417 -15.6 | <.0001
length6 0.8755 0.03395 25.79 | <.0001
length7 | -0.29152 | 0.02956 -9.86 | <.0001
length8 | -0.71834 | 0.02708 | -26.53 | <.0001
length9 0.77695 0.03296 23.58 | <.0001
length10 | 0.28005 0.02627 10.66 | <.0001
lengthll | 0.94693 0.02437 38.86 | <.0001
length13 | 0.22585 0.02017 11.2 (.0001
widthl 0.53251 0.04061 13.11 | <.0001
width3 0.19183 0.02278 8.42 (.0001
width4 -0.30455 | 0.03007 | -10.13 | <.0001
widthb 0.33592 0.02604 12.9 (.0001
width6 0.05759 0.01576 3.65 0.0003
width7 0.23387 0.04382 5.34 (.0001
width9 -0.34088 | 0.01609 | -21.19 | <.0001
width10 | -0.06163 | 0.02099 -2.94 | 0.0033
careerl -0.07162 | 0.02359 -3.04 | 0.0024
career2 | -0.30256 | 0.02092 | -14.46 | <.0001
career3 -0.0482 0.01713 -2.81 | 0.0049
careerd | -0.12272 | 0.01573 -7.8 (.0001
licensel 0.19998 0.02678 7.47 (.0001
license2 0.11667 0.02291 5.09 (.0001
license3 | 0.24662 | 0.02243 11 (.0001
positionl | 0.20388 0.02242 9.1 (.0001
position2 | 0.20043 0.01807 11.09 | <.0001
position3 | 0.30561 0.01948 15.69 | <.0001
positiond | -0.06197 | 0.02352 -2.63 | 0.0084
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Figure 2. Real-time data acquisition system using automatic
identification system
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Figure 3. Computer monitor snapshot for maritime risk visualization system using final risk evaluation model
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