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Abstract : The identification of behavioral errors by seafarers that have caused marine accidents may provide important clues for the
reduction or prevention of marine accidents. The purpose of this study is to identify the behavioral errors of seatarers by the type of marine
accident using the theory of Skill-, Rule-, and Knowledge-Based Behavior (SRKBB). In order to identify behavioral errors, we collected
the information related to 1,744 cases of maritime accidents over a 9 year period (2008 ~ 2016). The behavior errors of the seafirers who
caused the marine accidents were classified as SBBE (Skill-Based Behavioral Error), RBBE (Rule-Based Behavioral Error), and KBBE
(Knowledge-Based Behavioral Error). Affer analyzing the frequency of behavioral errors according to the type of marine accident, results
showed SBBE had the highest frequency of errors, ollowed by RBBE. Additionally, the frequency of occurrence of accidents such as
stranding, overturning, and sinking was high in KBBE. This study showed it is possible to identify behavioral errors of seatirers
according to the type of marine accidents.

Key words - Marine Accident, Seatirer, SRKBB, Type of Accidents, Frequency
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Fso7F A
Behavioral Error), KBBE(Knowledge-Based Behavioral
Error) oA & Aeisic)

Step 4 AFEFFE AFoF FF s EE Absta
BA BT

Step 5: ¥4 A%E %
Aol Ve e ﬂﬂeﬂf&u}.

v

Compiling maritime accident data using
Step 1 verdicts published by KMST
Constructing a framework for the
e classification of officer's behavioral error
'
Step 3 Cl§ssifying officer's behavioral errors
using the framework
v
Step 4 Analyzing th? frequency of behavioral
errors by accident types
Step 5 Ideptifying officer's behavioral errors by
accident types

Fig. 1 Procedure for the identification of officer’s behavioral
errors by accident types
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A7 38T
SSR K% ioﬂ 718ke T3 Uehe=
2 Folxl Aol A S AFste dAk e AEH
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W 23 Zoh(Rasmussen, 1982; Rasmussen,
S 7I9re] E2 oA ARl Aoyt FA glo] AEstE L
1xEE FgdE dF dgHoer vehtes o owsiAy
FolAA o R YEhE dEolv &F FolA A4 dlE
< (Rasmussen, 1983). dAI7kA 9] thkgt A4
oA S 71dte] Fo] A B o 70% W2 HaEoe] 9]
tHReason et al., 1990).
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EbdATHRasmussen, 1983). 28] R 7|Wke] 35 S 7|6k
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Marine Accident II

historical Data

4 b4 S

Misapplied A failure of | | A lack of |
SRK competence expertise expertise
Classification " l l
[ ses | [ ree | | KBB |

Fig. 2 Framework for classification of seafarers behavioral

error
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Rasmussen(1983)2] SRKBB ©]&3} Reason(1990)°] A
PsoF TF WHS U] HES & dld Alare] U gl
S zH AN aE FaA AAHFA

w2
24 WAe B4 @ ) BB

3.1 Al1Y|= HlolH =& Znt

AbaL7] 5 dolE = Tgal gt ddRd F 3 o] A(KMST,

017N 4] AZeHe ARG ADLPNE ol §3te] 45
et dlolele] £he F2 AAAFAE B35, AF a0}
Aol gol FReA 2 A9E AANE T
20085 201611 7hA] 9xdzke] AlAA] H= A4 QR
59 F 174400 APARE +P4AT, o F AFLR
st BAd ol 7 Rl B Anwg g Aok
Table 12 AA LA el +5¥ 1677119 FF2 79 ¥
B SIS g N AnEFEL B A0 ek,
9zt WA AR Fol A BESFol B e FEo|

0] WEoF A

7 B 85571(50.98%) .2 WERRtaL, o]ojA] ghAl/E

16171(9.60%), A 15871(9.43%), H= 13371(7.93%) &
o] =M= YEhytt)

A7IA AAA e AALGAd 715H &S FE AL
IE of7|g MY S AWy s Zo]r] wiEel o
g Atare] F A4(Sum of accidents)oll Wt AF o F FH
Abare] & Hd4=2] H]g-o] 96.16%(1,677/1,744)9 23t Az
A Abae] v &3 gigf fFARE Ao E YERRT

o] Abaid]g-o] PF e Fel daEE] At wEhA 2

A Sl

Aol 449 Aur)S dolee dEe] FBoF 4w
[e)]
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7ol TR ArATo] Thede & Ut

Table 1 Compiled case number of marine accidents from
2008 to 2016 recorded in the verdicts of KMST,

Korea
Type of accidents N@ber of Ratio(%)
accidents
Collision 855 50.98
Grounding 92 5.49
Contact 133 7.93
Capsizing 82 4.89
Fire/Explosion 161 9.60
Sinking 97 5.78
Machine Failure 99 5.90
Casuality 158 9.43
Sum of accidents 1,677 100.00

3.2 MEe| =27 Holy 7= 21t

F 1,67779 AL disiA Table 20 Yebd Aw
“~(explanatory variables)9} Zt W dFstes HEHE

(nominal scales)& °|-&3l P57 dHolHE T3t
wetA  PFe R dolHE dFe £A4F =A dolH
(ordered logit data)e] FEE zZr=th

i(i=1,2,--,n; n& HolEg 9 $)f s FAlaL 7] =] dis)

1

A BRE ST g i-hyg AL 2t DR A
ogtt. o714, D (=1 o8 7 AtangRel
oJHIE UE Ro® (1< D ,(j=1) <8) Wle] BHA=
ezt aEa p(i=2)= Al 7 e Ao
of the delels Ued ez (1< D, (j=2)<3) ¥
o WEAR 7% 2

Table 3+ D, (n=1,677)% °]&3sto] &73 YAt T
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ol EA = 3455719 BEQFHF HolE It EEEYT) o
dlolEl= & o] sjgAtaE 37 oluel FEeFE EHI
Ao, @ e #HEeF HeolHd= 1(5, SBBE), 2(5,
RBBE), 3(5, KBBE)®] d5H % FolA sfdahs o= s}
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Table 2 Explanatory variables and Nominal scales of
behavioral error data

Nominal .Explanatory variables .
scales Type O,f accidents | Type of be.haworal errors
(j=1) (j=2)
1 Collision SBBE
2 Grounding RBBE
3 Contact KBBE
4 Capsizing
5 Fire/Explosion
6 Sinking
7 Machine Failure
8 Casuality

Table 3 Result of acquisition seafarer’s behavioral error

data
Type of accidents Behavioral error Ratio(%)
data (number)

Collision 2304 66.68
Grounding 155 4438
Contact 265 7.67
Capsizing 94 2.73
Fire/Explosion 176 5.10
Sinking 117 3.38
Machine Failure 89 2.58
Casuality 255 7.38
Sum 3,455 100.00
4. sHAAID SRY HS2F7O B AHlAH Hat

AL 7HA] s dALAL FF Al dig Al 7HA] s ew &
Z-e] Mee A1) ol&3ste] AXskTh

£, ii@_’j, L;=11iD ;=a and D,;=b 1)

i=1j=1

A71M F, = ala=1,2,.k; k& AL TR/ 5)9
UL FFS b(b=1,2,-m; m S FEOLHF FFH F)
o] FFo ol o WN=E vehl, = 1-byg AL
zhz 1 dol"el, 5 & £31& D ;=a°l1 D, ;=b 2
| =10] g2 Andth =, 1 HolHE o83l a-by-b
Aol WE F S Attt
4.2 gl Al o}

Table 4+ A(1)& o]&3to] AL 99 dsofd Wl
Lo} Hlwo HAE(%)E UerdTh Alibd el thais] 4
e Ugo] B7] el i o] sl AlsHAT

D Al 7HA 572 Hit(Averaged %)ol s 4
G ?‘?HC’k A Foke] Alare) ohE Abgditokoll A 9] ALt A
2 A& valge}

2) Hixe] HAET 7MY =2 d5F 5SS B3

3) G FAAA T BE ASFE A3 FEANL

sl A A ket

4) NEo] HMET} FALS ALDEFE TFOE EE] 5]
A g

5) o] AnE HEgT

Table 4 Frequency calculation results for three types of
behavioral errors

Al seee RBBE KBBE | Sum
B N1 % | N % [ N]% ‘P
Collision 1.293 |56.12 | 890 |38.63 | 121] 5.25 |100.00
Grounding 59 [38.06 | 68 [43.87 | 28 [18.06]100.00
Contact 140 [52.83 | 78 [29.43 | 47|17.74[100.00
Capsizing 26 [27.66 | 50 5319 | 18 [19.15]100.00
Fire/Explosion | 131 |74.43 | 26 [14.77 | 19 [10.80 [100.00
Sinking 12 [35.90 | 52 |44.44 | 23]19.66100.00
Machine Failure | 54 |60.67 | 26 |29.21 | 9]10.11]100.00
Casuality 137 [5373 | 93 [3843 | 20| 7.84[100.00
Sum (%) 1,882 |54.47 |1,288[37.28 | 285 8.25 [100.00

Note) A, Type of behavioral error; B, Type of accidents; N,
Number of data; %, Percentile

421 BELF Hitd e B4 27

Table 4914 BE ¢ &A(Sum, %)= SBBE7} 54.47% = 7}
T =A #F=2HJL, 2 o ® RBBE 37.28%, KBBE
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S Aol A+ A (Reason et al, 1990)¢} F213F x}o]E2 W
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wEel WAEZ b 2 Ae sSA/EW A d@
SBBE(T443%0)= #2591, oA 7193 Aael die
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423 FEA Y] PFoFol dg £ At

FEAILY] P FE F 3455719 AFF dHeoly Sl
A 2,30471(66.68%)°] ElolHE A& ALz HlFo] =t

FTEALY] A9, SBBE 56.12%, RBBE 38.63%, KBBE
526% 59 A E ASHJT webd FEARL dBS A8
M= S 7Ivke] e BAe] ¢4 Haskal, tsoE R
7IHke] FEQF BAo] dasy B S 7|Hka R 7]Hke]

PS5 wAol FEAY BLFL & 5 9

0= = %S .
oeld A FAD Ao, FEAL AP aAE
COLREG(IMO, 1972)9] &ul2 347 48R 7|5k P5&
o) DastAw A% BFNA Teln AFH Ao
oJslA el AEE V1S Jwe] @Ee ou)e] §
Ase] Baghe ofvlgc

424 1o HAET}

Al 7 89 YEOF HEe] HAE I =93 7]
o2 oY 7HA AlALERE TSk the ) 2ol 2719 1
Fog FE% 4

AR 152 P57 WEe A EZL SBBE’H RBBE
vl sle] Za1, KBBEZF RBBES} Wl adte] #b2 f3 o] Abal

gl

1o A5oF A
o sl s,
]

o] 39| AlaFE R, SE(SBBE 56.12%, RBBE 38.63%,
KBBE 5.25%), HZ(SBBE 52.83%, RBBE 29.43%, KBBE

17.74%), 71%+4(SBBE 6067%, RBBE 29.21%, KBBE
10.11%), $1MAMH(SBBE 53.73%, RBBE 3843%, KBBE
7.84%), 3}A/Z2(SBBE 74.43%, RBBE 14.77%, KBBE
10.8%) o] sfid=rt.

o] IFES EAL YAl dES fsiAE S 7dte
FEF BAgol 4 Ly, thgoE R 7| YPE2HF
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T8 EulE AE RoE AFstE AAE euE7 X845
7] 9%t 71eAQ] wgy FHo|l TR AluEYS vk

A 152 Ye2F Nxe HAEZ RBBEZF SBBE®:

v n&te] Z31, KBBE7} RBBES} vlalste] 2He -39 Alx
of siFe}t o] FHeo AuFFHiE, FE(SBBE 38.06%,
RBBE 43.87%, KBBE 18.06%), d%(SBBE 27.66%, RBBE
53.19%, KBBE 19.15%), X E(SBBE 35.9%, RBBE 44.44%,

KBBE 19.66%) 5] ¥t}
o] 1FEY 5AL A5 AN A IE ALY 94 F
o PR Al it R 7Nt PFo R RALS T
} B

A sFAt o] 7eeS yERdL. I olfi, )
AR e 5o Alas A A9l el 3EHA 4
ae] mg, FAY AEd HE 5 R 7Y BEFUL
AbaLe] FQ3 91¢lo]7] wjio|tt

425 =9

olg 7FA AtaFEFol ik AYEY FEFol I W
5 B4 4 1 71x) A¥rt g3 2ol #EHAY

W, B ATl 8 AP et F2 WY wE
FAH ZelA A9 LFE Bekals] 1% Aolv) WE
of R 7lwke] 50 R A4 & e BAZL 29 F 9
ok ool ti@ shitel slAuere HuxF ABdEHE of
g3l Fad APARE AASUA AAEES oz A
dah Rolth ofo] waAAE o 7%t Bekel o AT
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