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Abstract

In recent years, the marine traffic congestion has increased due to the expansion of vessel traffic
volume In Korean coastal waterway. Heavy traffic could bring serious marine casualties which cause
the loss of human lives, properties and marine pollution in coastal area.

The prevention of marine accidents has been a major topic in marin society and various policies
and countermeasures have been developed, applied to the industries.

VTS(Vessel Traffic Services) is considered as one of effective method to promote marine safety but
it needs relatively huge amount of budgets to build and also number of personnels for the operation.

Thus prior to establishing the VTS, it should be surveyed the marine traffics, general conditions of
waterway including geographical, meteorological characteristics and assessed to find the most

reasonable area and places for the system.
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Therefore this paper aims to develop the method for this evaluation through the hierarchical evaluation

structure model in connection with ISM(interpretive structural modeling) and AHP(analytic hierarchy

process) methods.

The model in this paper is applied to 4 coastal areas in Korean waterway as candidates and found

that the priority for the needs of VTS should be in order such as Yosu, Wando, Mokpo, Geoje coastal

area.
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Table 2-2 Importance index of evaluation factors based on a five-point scale
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Fig. 2~1 Hierarchical evaluation structure of the

safety level in coastal waterway
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Fig. 3-1 Candidated area of evaluation
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Table 3-1 Frequency of foggy days in candidated

area(1980~1999)
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Table 3-3 Traffic volume in candidated area
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Table 4-4 Pairwise matrices and

weights of each evaluation factor

comparison

1. Weather and sea conditions

3o A B C D 7}
A 1 5 1 1 0.309
B 1/5 1 1/5 1/6 0.059
C 1 5 1 1 0.309
D 1 6 1 1 0.323
Amax=4.004, C.1.=0.001, C.R.=0.0001
2. Route conditions
3 A B C D 7}z
A 1 2 2 1/2 0.263
B 1/2 1 1 1/3 0.141
C 1/2 1 1 1/3 0.141
D 2 3 3 1 0.455

Amax=4.010, C1=0.003, C.R.=0.0003
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3. Traffic volumes

3o A B C D 7]
A 1 2 1 3 0.351
B 1/2 1 1/2 2 0.189
C 1 2 1 3 0.351
D 173 1/2 173 1 0.109
Amax=4.011, C1=0.004, C.R.=0.0004
4. Sea casualties
3 A B C D 37}
A 1 1/4 1 1/3 0.110
B 4 1 4 1 0.408
C 1 1/4 1 1/4 0.102
D 3 1 4 1 0.380
Amax=4.010, C1=0.003, C.R.=0.0003
5. Degree of damages
3 A B C D 71z
A 1 1/9 1/3 1 0.060
B 9 1 9 9 0.741
C 3 1/9 1 3 0.140
D 1 1/9 /3 ] 0.060

Amax=4.153, C1=0.051, C.R.=0.0567
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Table 4-5 Overall evaluation weights and ranking
of the navigational safety
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C 10.309/0.141]0.351{0.102{0.140{ 0.176 | 4
D [0.323]0.455{0.109(0.380{0.060| 0.285 | 2
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