J. Kor. Soc. Fish. Tech., 49 (1), 040 —050, 2013
DOI: http://dx.doi.org/10.3796/KSFT.2013.49.1.040

&N FISHERIES
TECHNOLOGY

www.fishtech.or.kr

ALY - 0IFE] - MY - AN - 0|
SHSPAr S Y ST RY, AT HPYALA 2 T o}

A basic study on control factor for the marine casualties of
fishing vessel in Korea
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This study is aimed to find a control factor for the marine casualty of fishing vessel by using the risk

quantitative method of marine casualty, and sequentially timed event analysis for the reason finding. The

result is that collision, sinking, and capsizing took high risk need to be strongly controlled. And the accident

reason and control factors distinguished are as follows. The 82.2% of collided fishing vessels have

negligence of look out as a immediate cause, while it was judged that underlying causes were the

characteristics of vessels and fishing method, lack of suitable complement, fatigue, the prejudice or

ignorance on steering and sailing rules. So the control factors are; firstly needs educational control measures

and in terms of systemic control approach expand the range of the certificate of competency more smaller

tonnage.
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o] 71 A, R,: Risk
R,: Occurrence rate
N.: Number of casualties by the type of
casualty; death, missing, injury
w: Weight by type of casualty; death,
missing, injury ©]T}.
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Table 1. Weight of death, missing and injury

Death Missing Injury

Claims per person
(% 1,000won) 79,406 79,148 3,434
Weight 1.000 0.996 0.043
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Table 2. Selected factors to refine on a written verdict by the basis on IMO Res. 884

People factors

Organization on board

- Ability, skills, knowledge

- Physical condition

- Activities prior to accident

- Assigned duties at time of accident
- Actual behaviour at time of accident
- Attitude

- Division of tasks and responsibilities
- Manning level

- Workload/complexity of tasks

- Procedures and standing orders

- Communication

- Organization of emergency station

Working and living conditions

External influences and environment

- Level of automation
- Opportunities for recreation

- Weather and sea conditions
- Traffic density

Ship factors

Shore-side management

- Design

- State of maintenance
- Equipment

- Cargo characteristics

- Ship-shore communication
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Fig. 1. Diagram of sequentially timed events plotting analysis.

Table 3. Risk of the casualty and average occurrence rate and the casualty on each kind of accident type based on all

registered fishing vessel, during recent 3 years (2009~2011)

Year Fire- Eng. . Death & Navi. obs.

*) Item Collision Touching Stranding Capsizing explosion Sinking failure Distress injury & otc
Accident vessel 211 2 27 16 39 16 248 14 14 138
2009 Occurrence rate(%) ~ 0.272  0.003  0.035  0.021 0.050  0.021 0319  0.018 0.018 0.178
77.713) Death 14 0 1 4 3 3 2 0 5 0
? Casualty missing 5 0 0 17 0 10 0 0 7 0
Injury 58 0 0 4 6 0 0 0 3 0
Accident vessel 202 6 33 15 37 13 223 8 13 122
2010 Occurrence rate(%) ~ 0.262  0.008  0.043  0.020  0.048  0.017 0290 0.010 0.017  0.159
(76.974) Death 32 1 0 9 4 12 0 0 3 0
’ Casualty missing 15 0 0 11 1 35 0 0 7 0
Tnjury 38 0 2 1 11 1 0 0 4 0
Accident vessel 263 5 44 31 49 19 254 39 62 122
2011 Occurrence rate(%) ~ 0.348  0.007  0.058  0.041 0.065 0.025 0.336 0.052 0.082  0.161
(75.629) Death 12 0 2 1 0 2 0 0 27 0
’ Casualty missing 12 0 1 6 0 12 1 0 31 0
Tnjury 66 9 0 1 10 0 0 0 9 1
Accident vessel 195.6 34 28.0 16.2 34.6 14.0  208.0 15.0 21.2 107.0
Occurrence rate(%) 0.294  0.006  0.045  0.027 0.054  0.021 0315 0.027  0.039  0.166
Av Death 19.3 0.0 1.0 4.7 2.3 5.0 0.7 0.0 11.7 0
& Casualty missing 10.7 0.0 0.3 11.3 0.3 19.0 0.3 0.0 15.0 0
Injury 54.0 3.0 0.7 2.0 9.0 0.3 0.0 0.0 53 0.3
Weighted casualty ~ 32.279  0.129 1.329  16.041 2986 23937  0.999  0.000 26.868  0.013
Risk 9.490  0.001 0.060 0433  0.161 0.502 0315  0.000 1.049  0.002
ol Abm ubge] A% WAR Uieo] AT WAl 1§98 AU A W8 ol U40)
I mhe B = TheRRh A QlS A sk AT w32 Q1Y 13 99 == Table 33} Zoh. A7+
AL ES 71 BE ] 0315%2 7P &
Zut & oE i, 5, A - F Az, JAGAMY, A8, =
AT BT I 15 Y E O AR 202 Roth ABF AP
233U 2009~2011) o] 4l SFAT AF F FEO| 94O R A wokom, Ay - A



71 2083482 7 =1 S ow 2

A=
o

]

KAl

E‘_

I3
=

EE

0

b

TN R TN o T o
WS N A THHNSWE T4 NTT T
#%ﬁ Lu.o%owlumﬂ@ @w%%wﬂamﬂiﬂﬂ%%ﬁ
LfLrOL.Oﬁ = mﬂ ATOO ‘I.‘WELIL.] A,@liﬂAlLOE]ILI
M;Eztﬂwbmuﬂawgq%ﬂu uN;nOyu_m_-aJWMMDJHVLéoon_n.eﬂul]mM]oE_ﬂ_/uLM
P N ) fg.WESE N F ® o
SEWE R 5 T N ng%o_,suyiﬁ%zﬂﬂ
Tl A e G o ],‘ = —_ . T —, o
]Nr,qwﬂﬂ_ﬂi‘_e.__.o_e%oioq‘_ — .,ﬂ_.A_nﬂLtmn_uw qalﬂmo.w# Mmﬂwrhml.coo;ﬂo
BT m_ww#ﬁu%%m @mffyrﬂu(ﬂvwoxﬁmox%mro_x&ﬂ
T Ea S Th,te T b ZLeriilEoun B Es
K<, ReX i e mﬁ‘mﬂmﬂﬂ/oﬂdu 8 5 Do x° S8 hemph®
‘el oiale BRI HE g ET ATy o o
L (ﬂm..f_n.#OJl‘_O_O .ZO»A )erzT_Ll.l Eegzﬂsq_z_.o
ﬂHA7(\:.LLu AAJOE,WN_.EEEOHO.J: ;AOM‘mld_ﬂﬂ 6k~|r%31ul ol
@%.ﬂ%oaqﬂrﬂal}t SSgihiiulitd ddzd
or _H._ﬂ s 2o B B o0 W T A ol —_— o T oo = 4
ﬂ%ﬂ%%}@@%%i,M}@usf,egﬂ%_s@rmoanlnﬂog TR o N
> nn3o._,guﬂi_,zﬂ w3 5 ooy 8 — % X
oﬂ,mo__od..,muﬁl s ,L.Qum‘mﬂx.run‘moﬂxg“;ooO.ﬂqﬂlmﬂu_lﬁaﬂaq
BT B — oo o EOG o ﬂ.MgﬁgTﬂﬂﬂ,o;ﬂa_ﬁ,Hﬁﬂ
X s 7 9= B oo M wH N ST, L cﬁ..)l_oa_ax 7
m.M%%%%%%%%Hﬁs%ﬁ.@zﬁumw_m%%ﬂﬁqmmmﬂ%ﬂmzw
= 9 ok o M2 N = T um P RXNS o N S < I B
g N B ~ B < B o il
e v = movm%awrwpmem.m, 70ﬂ%ﬂ%ﬂmmﬂATOM4Mﬁmﬂ
T U M AT = o) W 14 @ « T °
~ S M N T S o ww ﬂeﬂd ._.%_;Mﬂ,]LuLMI,VI
WE H O T T BT R H 7" T
zo - EXBRTART B L P
N WH N W E o i — o e
m <F o ol i M- T o W o —
! e R RO o %Pﬁ Mo T
T WAy X K - = oo =
~3 o) T gl =~ O i_szToo " B e T H B L
z.ﬂomﬂ.mﬂuegm._e}o 77.,|A_|17 ol — No 14 T A ST L.o,_u.,_ﬂ
leeLl]DlPﬂoﬂnxATQ-,alAﬂ. 4o_L01r¢| oy st %ﬂumu>‘_xurmmoﬂ
R S s Sl g P = i G g
itgErisziiais IIEEE Ty »ILEEE2E
° ! o) T o N © = T
%&ﬂ%%mmﬂwwﬂg%ﬂﬂ CHmE T 5 W %ﬁ%%%%%&
o__egﬂ_/xﬂﬂuawuoﬂnov_egﬂr 7M%m_§ & = HEET RN AT
P2ERiaTETEEE R rats TIEELTETE S
o TR N Mo~ or E i on B o " — ~ = 4 e
4 4T om R NS won 2o 2 B3 7 Moz o T M S T
w%hg%%w%gégﬂgoﬂw4%@a ﬁﬂ&é%mwm%ﬁwm
ﬂﬂa%gngya@4§aM%%%og mTLyrlcEiaes
. ,N‘Ul.a__o,_@uﬂ _L.ETU,WJI o ! | WE_.E O )
ol) Lok 2 Jp oo uk K o = M oo o2 EFHNRN T~ A
mm%%%mroxJmﬂmﬁr@%ﬁl&rdg,mm@r,w nwca_w%gy(>y>mew%
.xLoxﬁiLA%a%A%H%la.o3%7ﬁ} %HurmeHﬁ._%e_n%aﬂﬂ
anrixﬂqumw_ulﬂqaoaqﬂﬁﬂuﬂut% Mo“]‘_tuAIAﬂE_-MO@uanMwﬂw%
ﬂn”og@ﬂiﬂ%ptﬂﬁoﬂuﬁlﬁnmﬂﬂeuﬁﬂmc._du] HE‘VLQﬂHﬂﬂﬂLﬂﬂf_‘Lm@_ﬂ%ﬂ_’f
Lmo,moﬂiﬁzemﬂwanﬂﬂﬂwﬂovﬂofﬁlaﬁuﬁr% ._w.|_7MwﬁeMﬂ,m\mW|@o,_ﬂb
AEEI0.,@Z.oﬂﬂre._%Qhwume_eqﬁl,momﬂﬂmi .Aw_.t_xa_%Mﬁm_.om_\//eRJ‘_uo
R > o T o T SN KN A B
T T 9 Kl EOHETWRBA#oMoEew%
F ol o B - w )

!
=

g 9

=
[¢)

Al
=

76% (Tc/B/2), A

o

R

71 g
—44 -

L

R

NEE L LT

o =

o] go| gttt &

o

SES



B
N

o

)

ARIL Ao} 840

50

5o,

!

A

©.ejutet of

"BaIR [£)S09 18 AIOUSI) oY) JO [95S9A 2dA) [[& pOpN|OU] 44
*Kyrenseds Jo roquunu paySiom 9\ ‘Ajfenses Jo zoquinu [30) 0] ‘Amfur Jo Joquinu :IN ‘SuIssiu Jo Joquinu (N ‘Yiedp Jo Joqunu

PN OJeI ST Iy ‘9JeI 90ULINOJ0 (1) ‘SAN[BNSED PALINOJ0 [9SSOA SUIYSH JO IoqUINU g ‘[9SSOA SUIYSH JUIPIOOE JO JOQUUNU 1Y [OSSOA SUIYSH PAId)SISAI PAje[Nunode [e)0} 1 4

00 0¢C 00 1o 00 80 00 0¢ 00 10 0¢ LY'0 00 00 €0 00 80  g/(N+Q)

0000 00¥'0 0000 1600 1€C0 80€0 IL0'0 00CO 8810 6810 0SCTO C69°0  €€€0  €€S0  89¢0  68¢0  €€S0 v/id

0 ST 0 0 Le €1 4 1% L'l 1c 4 (45! % 91 'l Le 81 gL
000 Y0y 000 00°1 Ly'0 80°¢ 80°0 LT°6 170 091 00¢ £9°81 LT°0 090 §Te [N Y9°€l oM
0 S 0 1 Il S 4 €l S Sl 4 99 % €l 8 9¢ 8¢ oL
0 ! 0 0 Il 4 4 14 S 4! 0 8¢ % €l 9 9¢ Sl IN
0 € 0 0 0 I 0 L 0 I 0 I 0 0 0 0 14 WN
0 I 0 ! 0 4 0 4 0 0 [4 91 0 0 4 0 6 PN

0000 88’ 0000 T06'0 TI90 608°S S80°0 vESOT 8LS'0 8L6E  8LV'E €90°0 0v0°0 T9I'0  IIE0 0910 9SO (%)M

90T°0 L SSS'C 1060  TOET 9881  CEI'L  TLTT  €SL'T  98%'C  6EL'] 970'0 SE€T0  0LTO 8EI0  SKI'0  0¥00  (%)IO

0 4 0 ! € ¥ I € € L ! 9¢ I 8 L L 91 dq
I S L Il €l €l 4! Sl 91 LE 14 @S € Sl 61 81 0¢ v
1214 0sty YLT 61T°1 866 689 LETT 099 I8¢ 88Y°1 0€T LLYTOT  $LTT  €¥S'S  €89°€T  T1¥°TI  TLOYL #L
‘L'DS (1nseay)
dut| 3uof oS [mer], geip ol MOIS o Seiq dery, 108310 (112s) uey MOIS dexy, o uoneu voned
ras deo( asind Anoyouy  Suog : © e8paiqg : : -1quo))
x589 -lquop
00 K10ys1y a10ys JJO K10ys1j [€150)

(391PI9A UIILIM UO) 10T 03 600T 184 SurInp £1039)8d A1YSI} 3Y) JO [9SSIA ) UO PIseq YSLI PUEB ). IIUILINIIO0 UOISI[[0d YL, *p d[qe L

7457



HlE2 23.6% ((DHM)/B2)2 w9 YIRS = 7B 29 AR 14.8%0] th. AL 2
mrebA 5= ujgke) o Alef HisiH = S5 Aa A W2 AA £E&0] 1174 (50.8%), F &4t
7b@obA AL A ET A dEs 2ol oAl =old o] 917 (39.6%) 22 90.4%E AFA| AL
Hlsto] At A 0 2 WA et QAR 35 Utk 2dd S A AT o] 2o EA Qi Al
Foli b2 B4 BR o o)Al ujste] 2ol ube] PHFA Holgel Gt Helo] AL
Qslo] =1, AP - AZE 9)3o] o g X} 3.0] A o] 722 0] 9l o] A AFAIAF A A A}aLo| A
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SSAT Hel 24 AH=E 24 A= Table 63 a1, ARSL g

= U] ofF oA AAA A AAEH A AES ST oo R I Aok =

9] A el AFal WAY A 4== Table 59} AL dl= AE Q) H-7F 22 0.029%, 0.028%

. 2 A deted, fAd=s = A7t

B B3 30 Y WA A g A 051608 7HF ol HAF B4 At Qi)
o] 41.3%, A 4lo] 19.6%0°] 3l oH, o 20| F =24 JH oA 9 FEALE SR FAS
APSHE AR 243%01%0 5L, AR - AR, S A 2% Soll FAE oo LA AR
FROF G Woll Aok Zol o AAE EQE AHRE AH S ol & 65H ot ke &

Table 5. A number of casualties by the immediate cause and navigational relation and situation of COLREG in fishing
vessel collision on the base of KMST written verdict

Navigational relation Situation
Total (%)
Stand on vessel Give way vessel engaged in fishing etc.
Negligence of watch keeping 7 82 10 18 117 (50.8)
Violation of navigational rules 2 10 1 6 19 ( 8.3)
Unqualified watch officer 0 2 0 1 3(13)
Violation of the best avoiding aid 36 1 45 9 91 (39.6)
Total (%) 45 (19.6) 95 (41.3) 56 (24.3) 34 (14.8) 230

Table 6. The collision occurrence rate and risk by vessel’ s navigational aim based on all registered fishing vessel

Sailing .
To fishi For fish Fishing Anchoring Total
0 hshmg or Als To port In port Sub total (mooring)
ground finding
*A 67 29 48 10 154 65 11 230
B 19 4 9 3 35 29 6 70
Or.(%) 0.029 0.013 0.021 0.004 — 0.028 0.005 -
Rr 0.170 0.118 0.060 0.009 — 0.516 0.026 23
Nd 4 2 1 2 9 10 4 16
Nm 0 7 1 0 8 7 1 108
Ni 43 3 20 3 69 34 5 147
Tc 47 12 22 5 86 51 10
We 5.849 9.101 2.856 2.129 - 18.434 5.211 -
B/A 0.283 0.138 0.188 0.300 0.227 0.446 0.545
(B/A)WC 1.655 1.256 0.537 0.639 - 8.222 2.840 B

* A, B and other are same as Table 4.
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Table 7. The unsafe contributing factors with the casualty in collision with fishing operation
Factor Number Casualty
N Risk
Item Substance (%) Death Missing Injury
At bridge 34 (52.3) 1 3 18 0.133
Position of duty At bridge but other mission 14 (21.5) 1 1 8 0.066
officer At deck 13 (20.0) 7 1 8 0.233
Etc. 4(6.2) 1 2 0 0.083
. . Yes 16 (24.6) 1 1 12 0.070
1? lif?rﬁnsgh;hz No 26 (40.0) 4 6 1 0.293
& P Unknown 23 (35.4) 5 0 11 0.153
Yes 20 (30.8) 0 3 13 0.099
Watcgg:rer the o 21 (32.3) 5 1 5 0.174
Not equiped 24 (36.9) 0 3 16 0.243
Calling over the Yes 4(6.1) 0 0 0 0.000
VHF No 61 (93.8) 10 7 34 0.516
Blasting warning Yes 25 (38.5) 0 4 13 0.127
signal No 40 (61.5) 10 3 21 0.339
Execution engine Yes 11 (16.9) 0 1 15 0.046
and rudder No 54 (83.1) 10 6 19 0.470
Table 8. A number of accident on fishing operation state by stages and sailing state by first known distance
Fishing operation stages Sailing state
First known distance
Total Setting Mid-term Hauling Rest Total
None 29 3 11 9 6 90
<0.5' 24 3 11 10 0 32
£0.5~2.0' < 7 0 6 0 1 12
202 5 0 4 1 0 20
Total 65 6 32 20 7 154
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Table 9. The contributing causes about human error by the immediate causes in fishing status

Violation of
the best avoiding aid (50)

Negligence of

watch keeping (12) Etc. (3)

Misjudgement (4)*
Prejudice (13)
Ignorance (4)

- Unqualified (2)

- fishing gear (2)

- radar operating (—)

Knowledge error

Misjudgement (1)
Prejudice (2)
Ignorance (—)

- radar operating (—)

Ignoranc (1)
- unqualified

Focused on fishing (19)
Miss an opportunity for
avoiding action (3)
Improper action (2)
- telecommunication (1)
- Excessive approach (1)

Activity error

Focused on fishing (7)
Improper action (2)
- telecommunication (2)

Focused on fishing (1)

. . Fatigue (2)
Ph 1 t
ysical condition Recreation (2)
Attitude Fight Fight
Don't call VHF (61)

Don't blast warning signal (40)

Don't execute engine and
rudder (54)

Neglect radar watch (—)

Fishing gear and method

Unsafe condition

Breakaway from duty (31)

Neglect radar watch (—)

Don't display the light or
shape (49)

Fishing gear and method

Neglect radar watch (—)
Fishing gear and method
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Table 10. The casual factors and causes on fishing vessel collision by the collision avoiding sequentially timed events

Duty judging state

Duty acting state

Emergency acting

F
ree state (5~8n. miles) (2~ 3n. miles) (0.5n. miles)
- Arranging the fishing - Non-compliance of basic - Neglecting look out - Keep neglecting look out
gear principles continuously - Same as pre state
- Preparing the fishing - Negligence of look out - Same as pre state - Violation of the best aid
system - fishing operation - Watch keeping failure avoiding collision

- Communication about
fishing condition

- Fish finding

- Focus on fishing

- Negligence of watch at
anchoring status

- Off the navigational light

- asleep(fatigue)

- prejudice

- ignorance of
navigation rule

- Misjudgement

- no using navigational
aids(misuse or none)

- Same as pre state
- Violation of
telecommunication
- Mis-guard
- Aid not equipped
(- language barrier)
- Violation of the best aid

- Prejudice
- keep fishing
- Improper avoid action
- steering
- keep unsafe speed
- no warning signal
- no telecommunication

or shape - lack of officer avoiding collision - Emergency station
- Fatigue - Violation of avoiding - Prejudice of rule failure
- Specific characteristic of duty - Improper avoid steering
fishing vessel - Watch keeping failure - Unsafe speed
-Fishing gear and method - prejudice - No warning signal
-vessel size - misjudgement rule - No telecommunication
-Manning - misjudgement about - Ignorance of navigation
- Searching fishing gear fishing state rule
set - Violation of the best aid
avoiding collision
- Ignorance of navigation
rule
Underlying factor
- Focus on fishing job
- The prejudice or ignorance on steering and sailing rules
- Specific characteristic of fishing vessel
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