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Abstract : Korea coastal area is highly potential dangerous zone of marine accident due to frequent ship’s encounters. VIS center can’t
Identify ship’s intormation because of beyond VHF range. It is also difiicult of us to efliciently manage vessel trafiic beyond VIS control
area, so that it can’t prevent marine accident. Presently, korean government Is conducting maritime trafiic salety assessment according to
enlargement of harbor & development of new port but do not have the system which provide danger of information depending on
maritime traflic environment with real time. So it is necessary to develop evaluation index which can assess sea risk through the
evaluation of maritime traflic environment. In this paper, on the basis of vessel navigator’s risk consciousness, we carried out survey &
statistical analysis vessel navigator’s subjective risk depending on the LOA, crossing situation(045° 090° 135°), overtaking, head-on
situation, encountering vessel’s side, within or outside harbor, speed with other vessel(ex. same, fast or slow), speed diflerence with other
vessel and distance with other vessel & propose basic expression to develop maritime traflic satety evaluation model. And by using this

model, we can confirm that this proposing expression Is suitable for domestic maritime trafiic environment.

Key Words : Marine accident, Trafiic management, Maritime traflic environment, Evaluation index, Analysis of variance
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Fig. 1. Contents of questionnaire.
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F-value
(P-value)
935.82
(<0.0001)

MSE
1963.26
2.0979

SSE
5889.78
273633.13
279522.9

3
130432
130435

DF
DF : Degrees of freedom
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Total

Factor
SSE @ Sum of Squared Errors

MSE : Mean Squared Errors

Length
Residual

Table 1. Result of analysis of variance depending on ship’s length
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Table 2. Result of multiple comparison depending on ship’s length

Risk
Factor -
Average (SD) Grouping

280 m 5.3539 (1.4146) A

Length 150 m 5.1376 (1.4128) B

80 m 4.9844 (1.4456) C

10 m 47749 (1.5158) D
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Table 3. Result of analysis of variance depending on ship’s
encounter angle

F-value
Factor DF SSE MSE (P-value)
Encoul“ter 4 480440 | 1201.10
angle 57026
Residual 130431 | 27471851 | 21062 | (<0.0001)
Total 130435 | 2795229
Table 49| thEHal #2447 3k A8 135°00]A4] Aak-e-3f
A 2 R PRS2 ow dEer] 39
s g sl Ao dehi

Q) ws} wlasle] 2 Az Autol % 275
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Table 4. Result of multiple comparison depending on ship’s
encounter angle

Risk
Factor
Average(SD) | Grouping

Crossing 135° | 5.2297(1.3846) A
Head-on 5.2232(1.5046) A

Encounter situation
angle Crossing 090° | 5.0661(1.4361) B
Crossing 045° | 5.0283(1.4424) C
Overtaking 4.5936(1.5756) D
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Table 5. Result of analysis of variance depending on ship’s side

F-value

Factor DF SSE MSE (P-value)

Port/Stbd 1 83.0418 83.0418
; 40.96

Residual 93514 199710.66 2.0272 (<0.0001)

Total 9515 199793.70

Table 69] THEHI 4] 23t Aol #de] Aute] gl
A7k R Aol 9 A% FuA AYEE O D =
7] A 3

_C’)_
= ;40; L}E}‘fkﬁ‘r. = A
-

i
3
X
Ir
N,
rlr
P
o
fru
T >
>
Al
Al

A Al Bets 3171 EER)

9% 5 gk #



. BlolZ=

=
7]'6‘}\é = o1

=

Table 6. Result of multiple comparison depending on ship’s side

Risk
Factor
A\(fg}r)a)g ¢ Grouping
5.1366
. Fort (1.4179) A
Side 5.0785
Starboard (1.4296) B
3.4 A LYol cist A
Aduto]l AL wE FHA APEE gosh
Table 7914 & 4= l%o] P-gko] 0.061.t} w5 2o} &7
HoZ FYFF 5%lA A Welel wet FHA fFEET}

Aol7t Qe Aoz dept,

Table 7. Result of analysis of variance depending on
harbor limit

Factor DF SSE Mg | Fvalue
(P-value)
Harbor limit 1 15503 | 155.03
: 72.38
Residual | 130434 | 27936788 | 21418 | oo
Total 130435 | 27952291
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Table 8 Result of multiple comparison depending on
harbor limit

Risk
Factor A\(fg;l)ge Grouping
Harbor within harbor 5224712) A
fimit outside harbor 523‘3?) B
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Table 9. Result of analysis of variance depending on speed
with other ship

. F-value
Factor DF SSE MSE (P-value)
Speed with p 5884 | 26942
other ship 19542
Residual 130433 | 278984.07 | 2.13%9 (<0.0001)
Total 130435 | 27952291
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Table 10. Result of multiple comparison depending on
speed with other ship

Risk
Fact
actor A\(Iggl)g € Grouping

. ) . 5.2730

Same as other ship (1.4631) A

Speed | Faster than other ship (?%82) B
. 5.0177

Slower than other ship (1.4543) C
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Table 11. Result of analysis of variance depending on

speed difference with other ship

WEEGREIL 712 2 A

Table 13. Result of analysis of variance depending on

distance with other ship

F-value F-value
Factor DF SSE MSE (P-value) Factor DF SSE MSE (P-value)
Speed D‘Slﬁnce Q’lth 1 611884 | 611884
difference with 5 56593 | 11318 other smp 2019.14
other ship 5.0 Residual 130434 | 27340407 | 20061 | (<0.0001)
: (<0.0001) Total 13435 | 27952291
Residual 130430 | 27895698 | 21387
Total 130435 | 27952291
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Table 12. Result of multiple comparison depending on
speed difference with other ship

Risk
Factor Average Grou
(SD) Hping
Speed 52730
difference (1.4631) A
(0 knot) '
Within
harbor (2 knots) (?2%% B
Speed (4 knots) (?g;gg) B
difference i
(3knots) gi%g) c
QOutside 5.0298
harbor | K| () a6 ¢
0031
(9knots) (? 052?9) C
e
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Table 14. Result of multiple comparison depending on
distance with other ship

Risk
Factor Average .
(SD) Grouping
. 5.2761
distance(1 NM) A
Distance with (1.4481)
other ship . 4.8499
distance(2 NM) (1.4475) B
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Table 15. Model adequacy
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DF

SSE

MSE

F-value
(P-value)

Model

11

17601.18

1600.108

Error

130424

261921.7

2.0082

C. Total#x

130435

279522.9

796.77
(<.0001)
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Table 16. Evaluation model for subjective risk knots, EM1#¢] AZ7F 1.2 NM ¢ wlo] 84 3 es o
3 o] AteIL,
Parameter Estimate SE t-value | P-value
Intercept 49450 | 0.021505 | 22994 | <0001 R=4.9450+0.0025 X 65+ 0.4687 X 1+ 0.0610 X 1
Length 0.0025 ATIE-05 54.03 <0001 —0.0585x1—0.0049x2—0.4330 <x1.2=4.6414
Crossing 045° | 04687 | 0014484 | 3236 | <0001 ] _ ]

: Table 15914 53 WMo S Az WFe) el #4
Crossing 090 05044 0.014497 48 <0001 @e 00w nAHN, Fx WEo e AYHos Bz WE
Crossing 135° | 06653 | 0014517 | 4583 | <0001 099 Fro] E&mMsro] AnlL} QS HH= | o 4 Q).

- Juak o & =2y Az WMEg 2y
Head-on 06303 | 0015368 | 2973 | <0001 o5 Tol Auel 2eeel B MM Hx WEE 4
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Starboard 00577 | 000903 | -64 | <0001 045°-135°9F AW o2 upZx= Ao giat Ad 98w
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77} ¥ 2ck
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