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Abstract : Though, fishing vessel accidents account for 70 % of all maritime accidents in Korean waters, most research has focused on identifying
causes and developing mitigation policies in an attempt to reduce this rate. However, predicting and evaluating accident risk needs to be done before the
implementation of such reduction measures. For this reasons, we havve performed a risk analysis to calculate the risk of accidents and propose a risk
criteria matrix with 4 quadrants, within one of which forecasted risk is plotted for the relative comparison of risks. For this research, we considered 9
types of fishing vessel accidents as reported by Korea Maritime Safety Tribunal (KMST). Given that no risk evaluation criteria have been established in
Korea, we established a two-dimensional frequency-consequence grid consisting of four quadrants into which paired frequency and consequence for each
type of accident are presented. With the simple structure of the evaluation model, one can easily verify the effect of frequency and consequence on the
resulting risk within each quadrant. Consequently, these risk evaluation results will help a decision maker employ more realistic risk mitigation measures
for accident types situated in different quadrants. As an application of the risk evaluation matrix, accident types were further analyzed using accident
causes including human error (factor) and appropriate risk reduction options may be established by comparing the relative frequency and consequence

of each accident cause.
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Fig. 1. Fishing vessel accident status.
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Occurrence of maritime accidents by ship type(2013-2017)
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Fig. 2. Occurrence of maritime accidents by ship type.
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Fig. 3. Frequency of accidents by type of fishing vessel.
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Fig. 4. Occurrence of fishing vessel accidents by year (2013-2017).
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Fig. 6. Fishing vessel accident risk level.
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Table 1. Classification for the type of accidents in the risk matrix

Risk Level Accident Type
ot High in P .
1™ Quadrant High in C Collision
d Low in P Death - Injury,
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Table 2. Classification for cause of accident

Top Cause Sub cause Ratio
cause No. (%)
1 unsuitable preparation for sailing 0.5

2 insufficient water survey 0.0

3 poor selection 0.1

4 inattention of _C(_)nﬁrmation of 33

position

5 improper shipbuilding 1.6

Operati 6 poor watching 53.8
onal 7 poor action on bad weather 1.6
Fault 8 unsuitable anchoring 0.6
9 not comply with the sailing rules 9.2

10 inattention on a director of service 1.3

11 failure in duty 1.8

12 others 0.4

13 incomplete work safety rules 8.7

sub total 82.9

14 fault in handle engine 4.4

Fl?%fﬂlen 15 fault in Zﬁgﬁm and fire 0.9
defect 16 fault in hull and engine 5.0
sub total 10.3

17 poor cargo loading 0.5

18 improper ship operating 29

management
19 poor work and_ f:nvironmental 01
Others condition

20 inadequate navigational aids 0.0

21 irresistible force 2.0

22 others 1.3

sub total 6.8
Total 100.0
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Ao 7] 7 =4 = <hl

& A AE(Cause No.6) 3P (Cause No.9)o|H,

A& Fig 2002 49 A A AE(Cause No.6) ©] 7FF =2 A}

aRlo R yEbsth H&(Fig 21)9] B9 1 9 o2 &

o3 Abagiglelet @
o

iz

(P,C) (P.C)
.. P(0.04) - PO.OY)
15 ® causeb .
15 1 # caused
14 0.8
12 )
10 ®(P,C) 05 ®{P,C
; 04
4 & caused 0.2 # causes
2 & cauRsHUSEE
= CL11) . ﬂﬁé;;éfg C(0.07)
o 0.2 04 0.6 0.8 1 0 01 0.2 0.3 0.4 0.5 0.6
Fig. 17. Cause-specific risk matrix of collision. Fig. 19. Cause-specific risk matrix of stranding.
Table 3. Classification for cause of collision Table 5. Classification for cause of stranding
1 Quad | 2" Quad | 3" Quad 4™ Quad 1" Quad | 2™ Quad | 3" Quad 4™ Quad
Cause 1-5 Cause 4-6 Cause 1-3
Cause 6 Cause 7
Cause none Cause 7-8 none Cause Cause 8 none none
Cause 9 Cause 10-22 Cause 11 Cause 9-10
Cause 12-22
~ P0.04) (P.C) P(0.04) (P.C)
- 4 caused i + rause7
25 causeld
- 2 + causell
o *+ (RO 15 + causel? +(R.C)
0.2 . * causeb
01 os :v;:z::ij # causell c(08)
=  [re= C(0.02) 0 o causcan
o 0.2 4 0.6 08 1 0 0.05 0.1 0.15 0.2 0.25 0.3 .35 0.4
Fig. 18. Cause-specific risk matrix of touching. Fig. 20. Cause-specific risk matrix of capsizing.
Table 4. Classification for cause of touching Table 6. Classification for cause of capsizing
1 Quad | 2™ Quad | 3® Quad | 4™ Quad 1 Quad 2" Quad | 3" Quad 4™ Quad
Cause 1-5
Cause 1-3 Cause 6-7 Cause 8 Cause 9-10
Cause Cause 6 none Cause 5 Cause 4 Cause | Cause 13-14 Caulie » Cause 11-12 none
Cause 7-22 Cause 17 Cause 15-16
Cause 18-21
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No.6), o371-3}22] A A& (Cause No.17) EETSP g7 =
= 41%"‘ o2 YehdT) s EukFig 24)2) 45 B9

1] F FE(Cause No.14)°] tIFEA AlaL Qelo]t}, QliA}
%(Fig. 26)2] 745 A=) b2 W] F47(Cause No.13)0]

AN HAFEZF L AF Fake= AT Al THA(Cause 91§ AL AF=TF 7 =k
P(0.04) (P,C) A P(0.04) (P,C)
10 i ::js_ + causeld
b + (P.C CCfS + (P,C)
4 o015
a 01
i e ey €[0.59) 0.005
0 & causeMBEuse BHus=d oL 0 & TATSEH C(0.00)
o 0.05 0.1 0.15 0.2 0.25 0.3 0 0.2 0.4 0.6 0.8 1
Fig. 21. Cause-specific risk matrix of sinking. Fig. 23. Cause-specific risk matrix of engine failure.
Table 7. Classification for cause of sinking Table 9. Classification for cause of engine failure
1 Quad 2* Quad | 3" Quad 4" Quad 1* Quad | 2 Quad | 3" Quad 4" Quad
Cause 7 gzuse ;_2 Cause 1-13
Cause Cause 17 none use o Cause 4 Cause | Cause 14 none Cause 14-15 | Cause 16
Cause 21-22 Cause 8-16 Cause 17-22
use = Cause 18-20
PO.0%) (R.C) P00 (R.C)
3 * causels 30 + causel3
2 + causeld 20
15 » causel?l *(P.O) 15 *(P.O)
1 10
+ causels + causell
'.; o a1 €(0.33) ; ’ﬂ:;;:eu C(2.03)
o 0.1 0.2 0.3 0.4 0.5 o 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Fig. 22. Cause-specific risk matrix of fire - explosion.

Table 8. Classification for cause of fire - explosion

Fig. 24. Cause-specific risk matrix of death - injury.

Table 10. Classification for cause of death - injury

1 Quad 2% Quad | 3" Quad 4" Quad 1* Quad | 2 Quad | 3" Quad 4" Quad
Cause 1-9
Cause 1-13
Cause 14-16 Cause 13 Cause 11-12
Cause Cause 21 none Cause 17-20 none Cause Cause 18 Cause 10 Cause 14-17 none
Cause 22
Cause 19-22
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Table 11. Classification for cause of etc. (Cause No.6)¥ 3lHF $1WH(Cause No.9)o] FU20o] Fo
1 Quad | 2 Quad | 3 Quad | 4" Quad AbaL b lEsh Ak 3]s h B iR o) 1A
gdo Lai, F el FE QSIS 1AL FS sjAlste]
Cause 1 Cause 2-5 Abal B Mo} Abal 9 E Sl W whake] A7t
Cause 6 Cause 7-10 A o] dastr gk Mol Aol A el Bk of
Cause | Cause 11 none Cause 12-15 none gl #H2 B2 = gajgd golo] g Alugelo|m
e o e T F adg Pl wEs A g F FAed A
Aol WA FFshe] Al Az g AS 8oz Al
1 YRS 3E 5 Ak
olg} o] YL MEYAE T EAI AlufIdE
A=t A A A1) AAEE A et 6. 4d 2
ol AaHE ARAA B FEH A o
#l Table 120 £.oF3}th 97k4] ALalf8 8 AL Q1S AL Ft 53Rt felueke] el FAtas Ao A E =
ufFgo] whet st B 7hx] FEH Aol J&S sk FEs] SketAL glom old mE WY Srhst
o 5tk HAZTHA VPR, JHALE AT BE = Aotk gt Auuls] By ohiet 444 9
Aol A M 93 =7 =S AbaCl(Cause Nod, 3% o7 4= glom yolrias w7) bl §-4 4
Cause No.6, Cause No.7, Cause No.13)& thdelel &l <l JFS vt YA FAAXE 53] ofAdrtare] Hl

Table 12. Classification of Risk Matrix and Cause of Accidents by Type

Accident type Type-specific risk matrix Cause of High risk Cause Classification
Collision Quad. 1 High P&C cause 6> cause 9 Human Error
Touching Quad. 3 Low P&C cause 6 Human Error
Stranding Quad. 4 II:hD%Nh g cause 4> cause 5,6> cause 8> cause 11 Human Error

.. Low P
Capsizing Quad. 2 High C cause 7> cause 17> cause 13,14> cause 22 Human Error
Fire - Explosion Quad. 3 Low P&C cause 16> cause 21> cause 14 Mechanical Defect
. Low P
Sinking Quad. 2 High C cause 7 Human Error
. . High P .
Engine Failure Quad. 4 cause 14 Mechanical Defect
Low C
. Low P
Death - Injury Quad. 2 . cause 13> cause 18 Human Error
High C
Low P .
Etc. Quad. 2 High C cause 16> cause 1> cause 6 Mechanical Defect
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