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A Study on Fishing Vessel Accident Analysis using
Bayesian Networks

Park Sang—A

Department of Fisheries Physics

The Graduate School, Pukyong National University

Abstract

Fishing vessels have different fishing methods and operate in
different areas depending on the type of fisheries. In addition, as
the causes of accidents and work environment factors are
complex, a research on various analytical methods is necessary. In
this study, data of marine safety judgment decisions and the
transmission of marine accident situations were collected and
identified to classified marine accident variables. To investigate the
causes of accidents, Subject Matter Experts(SMEs) opinions were
used to investigate each type of accident. Based on the results of
the SMEs’ opinion survey, scenario modeling was conducted for
analyzing the seven types of accident causes. In addition, a fishing
vessel marine accident scenario was modeled by combining

classified data of situational transmission and SMEs’ opinions.



Posterior probability changes were inferred by adding a probability
case from the results of Bayesian Network scenario modeling.
Reducing the probability of occurrence of a node in a fire
explosion scenario confirmed that the probability of an accident
occurring decreased. Sensitivity analysis was performed to verify

the modeled Bayesian Network scenario.
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Quantification code for marine accident data

Table 1.
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Table 2. Classification of marine safety judgment decision data

ARIL | ARAL AFaL AfaL
ARaL | ARAL | ARAL =T | =T
AR FA|of A4 A< 4 #H
AA] | AIRE | EFF A B
A x| HitA | HAB
old 00X
e 150906 | 1540 5 5 043 0 | 344207 | 1272117 0 0
oM 00%F,
o] 00% | 081102 | 1000 1 1 057 | 071 | 342100 | 1264437 2 26
==
ol 003,
o4 0oz | 071006 | 1800 1 1 061 | 047 | 300145 | 1261906 2% 26
=
©}4 003,
4817 00F | 08076 | 2130 1 1 07 | 19 | 350458 | 1285011 8 1
o4 003,
o4 0oz | 071010 | 1500 1 1 072 | 065 | 3448% | 1262117 2% 26
==
o4
A100% 150118 | 1548 5 6 0.73 0 | 331822 | 1283420 8 0
e
ol 000%
o4 0o®x | 060925 | 0255 1 1 081 05 | 344818 | 1262124 2 0
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o 000%
an 160818 | 1535 13 1 0.8 0 | 374339 | 1263058 0 0
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2.3 Wol Xt EHYZ

3k 4= It} (Baksh et al., 2018). 3k BN A} 2 && (Prior probability) ¥} A}
% FE(Posterior propagation)s &3t dSo] 7hsshy, 7hask QlapadA
ZE 1k Bdg Vs glo] 5 o] HAETE fA ol = 3l
o= o]l A vHChen et al., 2012).

Fig. 2& YA BN 718 25 vedth BN #lo] = A2 (Bayes’
Theorem)E 7]HFo. 2 3l =T (node)®t Z(arc)E EF3 39 =4

£ 3 (Conditional Probability Tale, CPT)= FA ¥ ==

ok

J—:ll -1
M=ol W 7he] 3HE A AS YeElH o (Friedman et al, 1997). X1~X33}
o] sawe T/ RdEE =t BEL T (Pgrent node)olH, A2t

(Child node)+ FEx=t==2HH stain7t sl == ot (Pristrom et al,

2016).
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Parents node

Child node

Fig. 2 Basic structure of BN.
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Table 5. Example of NPT

West sea No

South sea No Yes

East sea No Yes No Yes

No 0.5 0.5 0.5 0.5
Yes 0.5 0.5 0.5 0.5

5 AFFGE 7ve w=vt 7t ¢ e e AH EB=e @
S Y= 35 Z(Node Probability Table, NPT)9 A&, sl ==9

groll tigk g&55 veva, 20y 2l 8 54 dAS dos= H

o] AFelA= ozt MESYA 48 $dlA Agenarisk 23X E g o
(version 9336)2 A48ttt} Agenarisks E2H3F olmt@A 2 sE 2454
of thgk dolgy gt XA AFste] o5 R S FaAst=H AR EH 9

AL AR o R o] &= 4 9lth(Agena 2023).
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1. 243 ¢
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g

3.1 A AFALL HolEH EF

3.1.1 ¥R AZA dHolH £+

[¢)

-

ForAAT AAA dolHe BF A A
AR AR GEuelth Table 6 AnER
32 vhebd Aotk AZA wlolE e et AFE R

FEo] 1,08571(56.48%) &= /b3 ol WAFG I, o]0l YAl 2567
(13.33%), 3FA17}F 18971(9.84%)°] w2 = LESL

LEFE, gl
=z ]
=

i

>
~|

Table 6. Number of marine accidents by type

AL F T AR () Hl& (%)
%= 1085 56.48
A A 256 13.33
e 113 5.87
37 189 9.84
7) Pk A} 8 0.42
2l 270 14.06
&7 1,921 100.00
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AL QI o A s FAbaL E A, 1663 A o] AbaL 19214 =

oA 7Hd wol WA A BALEC] 9737 (50.65%) 0] L aL, o]l A

H- 4 4Eo] 22671(11.76%), A F59] 16871 (8.75%), & wlw 9711
7

(5.05%) 59 o2 e TH(Table 7).

Table 7. Number of marine accidents by cause

S AL Y AbaL A (7)) | e (%)
AALE 973 50.65
A AA 2% 226 11.76
Y FFo 168 8.75
PRI RS 97 5.05
el F9 36 1.87
7} 4 30 1.56
A9 A 2F 25 1.31
718 Al g 29 1.51
! 337 1754
G 1,921 100.00
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Table 8 FEF AL +7/F A4S YRS ALa7t 71 2ol
AT B4t 208 o] 4~100% mwre] Avte] 8397(39.0296)01 911, The

& 5% o] ~10¥ mvko] 4217 (19.58%), 2% o]/ ~5% wHvko] 2754

T

—

(12.79%) o2 A3+ T}

Table 8. Number of fishing vessel marine accidents by tonnage

=T Akl A< () Hl& (%)
2¢ mr 145 6.74
2~5% mut 275 12.79
5~10F w|vk 421 19.58
10~20& w|wk 2059 12.05
20~100= w] %t 839 39.02
100~500= =] %t 194 9.03
500 °] % 17 0.79
G 2,150 100.00
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Fig. 4 Schematic diagram of fishing vessel accidents.
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Table 9. Number of marine accidents by vessel type
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Table 109] Al oj A Az B5F 2742 Jepg Q). H 3
WAy sk o] A S| FALaL 11787 Foll A 71 d<EA A7 26671 (22.58%) .2 7
Z wo] AR AL, oloA F27] ol&d Al ALl 20471(17.32%), &

AFIL7Y 17371(14.69%), AHAS ARl 16471(13.92%) 9] co =2 EA ST

Table 10. Number of fishing vessel marine accidents by type

AFIL F5F AbaL A (3) HlE (%)
712 266 22.58
Z=77] o] &4 204 17.32
= 173 14.69
ANBAHS 164 13.92
SHA 94 7.98
Hx 88 747
Eh 69 5.86
FIRy 55 4.67
ESE 25 2.12
ER=3 17 1.44
ZE AR &) 16 1.36
7] €} 7 0.59
bl 1,178 100.00




T

Table 110 X s|FALL

=7 A3dE YEdid
S FALa = Aol M 3077(26.06%) 0.2 71 wol WAE g, o]ojA A

oA 22971(19.44%), 7ddel A 13071(11.04%) o= HAFY. o5 39

oAb A o4

2 PR, gl Ansk b A5 e dow ded
Table 11. Number of fishing vessel marine accidents by area
AbaL A AR A (1) Hl & (%)
371 8 0.68
Sk 54 458
A &
=5 120 10.19
A& 79 6.71
A& 110 9.34
53 =4k 38 3.23
el 42 3.57
Zh=h 130 11.04
A 307 26.06
3
Al 229 19.44
AL 40 3.40
7NEHE %, €5 % &) 21 1.78
A 1,178 100.00
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Table 12°] T oAl it &7 23S Heddv 10= 7Rk
o] o] 70071 (55.60%) . 2 71# wWol] WAYFE a1, o]oj A 20~30% 1| vho]
19971 (15.81%), 50&~100F mvko] 1611(12.79%) .52 83t

Table 12. Number of fishing vessel marine accidents by tonnage

w5 AL S (H) Hg (%)
10 w| Rt 700 59.60
10~20= w| Rk 42 3.34
20~30& "]k 199 15.81
30~40= 7| vk 39 4.69
40~50& 7]k 99 4.69
50~100& W%t 161 12.79
100~200+& =]k 73 1.99
200 ol% 14 1.11
A 1,259 100.00
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Table 13. Number of fishing vessel marine accidents by type

o d FTw AL A () Hl& (%)
of oF B 3Fo] A 328 271.84
o1 ok zp ko] A1 145 12.31
& Ao A 100 8.49
L Asol A 90 7.64
28 A7) o A 81 6.88
el s ol Al 78 6.62
AekE ol 7 6.54
s Y AR IYS P 43 3.65
9] o] 7] A A ol who] A 32 2.72
o] okoF 7} who] A 23 1.95
7] e} 181 15.37
&7 1,178 100.00
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Table 14. Results of SMES’ opinion survey

AFILE Aban 49l q | =R
Au AR BEo g Qg & &4 27.50 6.92

1) 2 5} 7 14.17 8.37

71HER | 7R =93t 30.83 12.39
ER N = | 11.67 6.24

F317] o154 71 15.83 731

508 AF AALE 26.67 5.53

SR AT AALE 6.67 3.73

. 249 Tor A% AALE 30.00 8.16
gy v Es 22.50 13.46

A el Aok 7.50 3.82

7)%t st 6.67 6.87
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Fig. 5 Boxplot of SMES’ opinion survey results.
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Fig. 5 Continued.
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Lack of

maintenance fatigue failure deterioration shert circuit Propeller

inspection entanglement

Engine damage

Lack of maintenance fatigue failure deterioration short circuit Propeller entanglement

Yes ]28% Yes,]m% Yos 131% Yes J12% Yes Jm%
Mo 72% sl 55% Ma |ag% No 86% No ‘34%

NV

Engine damage

Mo 99.936%

Yes

Fig. 6 Scenario modeling of engine damage.
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Fatigue Fishing Limited view Bad weather

Neglect of Lookout Navigation rule violation

& 2 [%

£

Fatigue Drinking Fishing Limited view Bad weather

Yes

L]

27% Yes J?% Yes 30% Yos Ja% Yes }7%
73% N 93% Mo 70% Ha 92% Na

Mo 93%

I

Neglect of Lookout Navigation rule violation
No 98.645%) Yes 23%
Yes{1.341% No 7%

Collision

No 99.974%

Fig. 7 Scenario modeling of collision.
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Safety rules

Trapped

Working
environment

Casualty

Safety rules

Drinking

‘Working environment

Rope tension

o

60% Yes

NG 40% Mo

2%

8%

Bad 115%

Good 85%

Rope tension

Swell wave

Man Over Board

Propeller
entanglement

Excessive

Proper

Trapped

Yes ]10.4%

No ISQ 6%

14%

]SE%

Fall down

407%

895.93%

Hit

Yes } 10.944%

Mo 89.056%

Casualty

99.957%

Swell wave Propeller entanglement
Yes ‘ 3% Yes ‘ 4%
|
No B No 6%
Man Over Board
T ]
No 98.997%
Yes

Fig. 8 Scenario modeling of casualty.
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Battery

Maintenance

Battery

Propar ]55.5%

Overhitting ] 44.5%

Painting

Qil 0Oil mist Smoking Elect. Equip. Short circuit
b Vv
33 E
Fire_Explosion
Maintenance Painting Cooking
Lack 50% Mo 50% Mo 50%
Propsr \50% Yes 50% Ves Jme
il Ol mist Smoking Elect. Equip. Short circuit
Care :|39% Mormal 935% No 83% Normal 7% Mo T7%
Careless { 1% Explo. | 6.5% ves | 7% Dt Jza% vas J:a%

Fig. 9 Scenario modeling of fire explosion.
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Drowsiness
Bad weather Depth unknown

Wy Vv
Ship location Neglect of vigilance Engine Damage
Swell wave Low water depth unknown
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7 st C £
Grounding
Bad weather Depth unknown Drinking Drowsiness
|
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Mo Mo Mo 50% Mo 50%
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Yes ‘9% Vi ]22% Yes :Ian% Yos jau% Vs |9%
No 1% No 78% Mo |70% No 70% No |91%
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Mo |99 585%

Yes

Fig. 10 Scenario modeling of grounding.



Oil vapor explosion
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Yeso 4%
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Mo

99.648%
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Fig. 11 Scenario modeling of flooding.
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overload
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Yes-J 23%
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Capsizing

Seawater inflow
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Fig. 12 Scenario modeling of capsizing.
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Tornado chart for p{Capsizing = Yes)
Current value p{Capsizing = es) = 0.004
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Fig. 15 Sensitivity analysis of capsizing accident.
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Tornado chart for p(Flooding = Yes)
Current value p(Flooding = Yes)= 0.0

0.0000 0.0005 0.0010 0.0015 D.0020 D.0025

P{Deterioration = Mo}

FiPipe hreakage = Noj

P{Seawater inflow = Noj

F{Dil wvapor explosion = No)

PiExternal shock = No)

Fig. 16 Sensitivity analysis of flooding accident.
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Tornado chart for p{Casualty = Yes)
Current value p(Casualty = Yes)=0.0
000025 000000 000025 0000S0 000075 000100 000125  0.00150

PiTrapped = No)

0.00175

0002

P{Trapped= Yes)

P{Man Cwer Board = No) 0:000

P{Man OverBoard = Yes)

P(Fall down = Noj) 0.000

P{Fall down = Yes)

P(Hit= Yes)

Fig. 17 Sensitivity analysis of casualty accident.
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Maintenance
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Fig. 18 Scenario modeling of fire explosion.
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Fig. 19 Fire explosion scenario with
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