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Abstract : /n this study, the risk of SRRs was assessed upon the scale of the damage of marine accidents. For the risk
assessment, inner—outer dependence methods and special knowledge—based fuzzy logic were introduced. Also, in order to
calculate the importance of assessment value in this study, a maxmin composition method was used for fuzzy logic based on
the principle of fuzzy extension and the centrord of gravity method was used for non—fuzzy formation. In order to produce the
importance of assessment items, the inner—outer dependence methods were used for assessment items, and markov analysis
method was used for the importance of the final comprehensive assessment. As a result, the risk of SRR of Tongyoung, Mokpo
and Yeosu was proven relatively higher, thus, it needs to have more rescue ships and rescue devices for relieving the risk in

the future.
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= ot FARE A9 A - 72T APy ¢ (Analytic Hierarchy Process)e] €2l ol833 sl 4,
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o 25t YrkEiEARR, 2005). wela] oles TRy dependence method)olgtir kel Mk Hrldlw HEA<Q]
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Wl ol 4oAl . Tz 7o) ARG BWriste] el BEAE, FE AT giASt AE 5 4 AE =
e xode SMHos WMAE Best Yoy W, FAH . T BEAEe) E2A wEkA olHd AFNY dEFEE
z 7ol oA Hrt WrleE 9 diAote] e EAe ‘S EA FEIAYE d¥Eal sk ol e FeALS 1y
T, 7k @azte] BAY Basith waka RS oFEy) g 7S 98 Z&%(outer dependence method)o) =}
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Fig.1. Membership function of consequence severity

for personnel related risk variable.
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Fig.2. Membership function of consequence severity for
ship related risk variable.
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Fig.3. Membership function of consequence severity for
environment related risk variable.
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Fig.4. Membership function of frequency for marine

accident variable.
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F ARl “XHAY LA 5719 dejueR FAEs
th & Aol AYAT(FH F, 200004 3T <1,
Auk gA4ed Isfe 38 F=o] sl 5719 HA M)
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o] ¢l asie] $¥4Z(personnel related risk level; PR)AF
Zol dig 25709 2 Ruled &3 o] Yehd 4 ok
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D gREE v,
Rule 1: If PN is VL and MA is VL, Then PR is N
Rule 2. If PN is L and MA is VL, Then PR is N
Rule 3: If PN is A and MA is VL, Then PR is MI

Table 1. Expression personnel related Risk Level
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Fig.5. Membership function of personnel related Risk
Level variable.
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Table 2. Value of inner dependence

1. Personnel
personnel personnel | ship environment ZR%
personnel 1.00 0.38 0.16 0.099
ship 2.63 1.00 0.36 0.248
environment 6.25 2.78 1.00 0.653

Amax=3.005, C.1=0.001

2. Ship
ship personnel | ship environment EZER%
personnel 1.00 3.20 4.80 0.644
ship 0.31 1.00 2.50 0.241
environment 0.21 0.40 1.00 0.115

Amax=3.056, C.1.=0.015

3. Environment

environment | personnel ship environment s58c
personnel 1.00 2.30 0.40 0.282
ship 0.43 1.00 0.32 0.151
environment 2.50 3.10 1.00 0.567

Amax=3.071, C.1.=0.021

el AR HAAE BAGR) YA WA= o

E(FeE)E Wrisac wed oAdel Brgs

£ F259 37)E Bl wgEA s,

A el YoiME A uebA Bk

Faxe 2le Aolvt gk A 4 - =
§ BIFRAL AN o= FA - FETGE

o HGRReGY PIAe FAYE F o R

o o 84 F1 H7tE

>
o,
N
N
ok
I
H
=2
é’
rO
&
fo
o K
Y
n
ofN
A
r o)
)
ko
il
Hn
2L
il

Table 3. Value of outer dependence

Incheon personnel | ship environment ER_E
personnel 1.00 3.50 5.80 0.677
ship 0.29 1.00 2.30 0.217
environment 0.17 0.43 1.00 0.105

Amax=3.024, C.1.=0.006

Table 3ol4 Hol: ufel o] QIHAFA - Iz F9& o
718 W 2 e FoE w e, w
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Wa =M + Wy 21(1)
Inner P S E Outer Total
personnel {0.089| 0.644 | 0.282 0.677 _ 0.237
ship 0.248]| 0.241 | 0.151 0.217 0.226
=l environment 10.6531 0.115 | 0.567 0.105 0.537
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(KF, 2000).
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Table 5. Risk level for ship related risk

=ox =5x
Az E@iﬂ AN EEIET e AT
g (HEEs oy (HEES
oF| 4 39 |5.711 |28 6 60 |7.385
Eiot| 6 21 |3.833 |24 39 |8.460
ENIE 43 |7.938 @& | 11 48 |8.862
EFE 93 |8.785 =91| 7 21 [4.142
EAE 90 |8.862|=%| 3 31 13185
N 747750 | ®c| 8 46 | 7.938
S| 15 | 123 |8.843

#3095 o8 FYHE S Table 6914 ne vhs}
£ #4 - 2T NP RETR N %

Table 6. Risk level for environment related risk

D= O =

72 70 |wane | 782 72 | TE] [olHa mes
gFE[ 21 39 4692 | =4t[482.0 ] 60 [8.700
ERIEE 21 |3.263| 4| 36 39 |5.126
| 24| 56 43 [7.044]F8t] 85 48 [7.296
%580 | 93 [8871|=ah] 05 21 [1.243
MzE|323] 90 [8868|xx| 30.8 31 [7.198
+[7212] 74 |soer|ae| 17 46 |5.000
g9 |107.1] 123 [8.927
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Table 7. Overall evaluation value

& P S E -F P S E
o1& | 0.092 | 0.063 | 0.055 | S& 10.094]0.081 | 0.102
EAQt [ 0.013]0.042 | 0.038 | =& | 0.090 | 0.094 | 0.060
A& | 0.065(0.087 | 0.083 | XL& | 0.082|0.097 | 0.086
=X | 0.096|0.090 | 0.104 | S | 0.077 | 0.045 | 0.015
M= |0.076]0.097 | 0.104 | &= |0.071 | 0.035 | 0.084
0f4 10.09610.085|0.105| &% | 0.054 | 0.087 | 0.059
s% |0.094{0.097 | 0.105
Agssel od ARHE oA F4 . Fx oo Az
Fe Aoz vepda, Auvlsel oe A4S A%, e
Al Pz Pelo] 1Y EE OB Uehgon] BHoY
Al @ ARYe i, TG =4 T2 7ol AR
we oz Py

B2 7t A58 1 3712 Yega 9o

Table 8. Total value of inner dependence

Inner pe;csonnel ﬁhip env:i:ronment
ERx =EQc =25
personnel 0.099 0.644 0.282
ship 0.248 0.241 0.151
M= Menvironment | 0.653 0.115 0.567

Table 9o Hol= ule} A} 4=
FL gy T oTE Ay
e ¢ Yok

Table 9. Total value

of outer dependence

A
-

ey

FE T

H(1)e] Aol uper

3 HA wr =

dehd % ek

_ |persont i environ o | Person | qnin environ
2F xnel = Lnent = xnel =T ;rcnent
SR ST ERc ERT
QI | 0.677 | 0.217 | 0.105 | R4 | 0.581 | 0.309 | 0.110
EfO | 0.609 | 0.278 | 0.113 | 24| 0.726 | 0.166 | 0.108
=4 0716 | 0.219 | 0.065 | E8 | 0.584 | 0.314 | 0.103
=X 0.629 | 0.270 | 0.101 | Sof | 0.678 | 0.211 | 0.111
M| 0146 | 0.489 | 0.365 | &= | 0.074 | 0.216 | 0.710
021 0.350 | 0.208 | 0.442 | &% | 0.110 | 0.226 | 0.663
SH | 0643 | 0.194 | 0.163

Feuet 130 £ - 72 T o)

TREE AFEFIH Table 103 7o)

Table 10. Total value of inner-outer dependence

person | . environ person | . environ
& nel xRDE ment | +& nel XRDE ment
=z | © =5 =Rk | = =Qc
OI& | 0.237 | 0.226 | 0.537 | 4] 0.278 | 0.225 | 0.497
EHOH) 0.261 | 0.225 | 0.514 | 24| 0.200 | 0.226 | 0.574
=4 0.220 | 0.230 | 0.550 | 8| 0.279 | 0.226 | 0.495
SXE | 0.255 | 0.226 | 0.519 | S0l | 0.224 | 0.226 | 0.550
M=Z=] 0.412 | 0.189 | 0.399 | &= | 0.337 | 0.168 | 0.495
10283 0.194 | 0.523 | &= | 0.334 | 0.172 | 0.494
&9 | 0.225 | 0.221 | 0.554
43 5% 225 M5
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Table 11. Expressed weight by Super—-matrix

P S E Qe 2
P 0 0 0 0.237 0.334
S 0 0 0 0.226 0.172
E 0 0 0 0.537 0.494
eld | 0.092 | 0.063 | 0.055 0 0
W: N : !
2% | 0.054 ]0.087 | 0.059 0 0
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Table 12. Total weight by Markov

P S E | oA | - | &%
P 0 0 0 |0.276 0.076
S 0 0 0 10212 0.212
E 0 0 0 | 0512 0.512
OI& | 0.066 | 0.066 | 0.066 | 0 0
ERot | 0.032 [ 0.03210.032] o0 0
=& | 0.078 | 0.078 | 0.078 | 0 0
=% | 0.098 | 0.098 | 0.098 | 0 0
M= | 0.094 | 0.094 | 0.094 | 0 0
o< | 0.098 | 0.098 | 0.098 | 0 0
€9 [0.100 | 0.100 | 0.100 | © 0
SAF | 0.096 | 0.096 | 0.096 | 0 0
2 10.076 ] 0.076 | 0.076 | 0 0

, | =% [0.0880.088 | 0.088] 0 0
W*={ =& [0.038]0.038|0.038| 0 0

=% [0.070 | 0.070 | 0.070 | © 0
S | 0.064 | 0.064 | 0.064 | 0 0
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