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In 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 centroid 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 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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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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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 weight
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 weight
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 weight
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
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Table 3. Value of outer dependence
Skl personnel | ship | environment | weight
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
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Fig. 7 Flow chart of inner—outer dependence
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Table 4. Risk level for person related risk
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Table 7. Overall evaluation value

T2 P S E & p S E
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