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Abstract

The amount of cargoes and fishery production have increased continously during the last decade due
to the great growth of the Korean economy. These increasements have made our coastal traffic conges-
ted, and the future coastal traffic is also expected to increase considerably.

The increased traffic can be a cause of large sea pollution as well as greater sea casualties such
as properties and human lives, which could result in a big national loss. In order to prevent the sea-
casualties and promote the safety of coastal traffic, the Vessel Traffic Management System (VTMS)
along the Korean coastal waterway is inevitably introduced. But, the precise evaluation is necessary
required prior to the implementation of VIMS because this system necessitates a huge amount of bud-
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gets.

This parer aims to propose the model of evaluation process, but the evaluation as to the urgency

of establishment 1s not only very complicated and fuzzy but also affected by the subjectivity of human.

Therefore, fuzzy integal is adopted as the mathematical model of evaluation in which decision-maker

can intervene by makingfinal decision considering the calculated membership-function.

Four aspects, namely, the frequency of sea-casulties, the traffic volume, the frequency of foggy day,

and the complexity of waterway are selected as the item of evaluation, and the fuzzy measure are app-

lied to the evaluation of 8 candidated regions such as the adjacent area to the port Inchen, Kunsan,

Mokpo, Wando, Yosu, Pusan, Pohang, Donghae.

As a result of evaluation, the priority as to the candidated regions is obtainded, and the following

prior execution regions, namely, the adjacent area to the port Pusan, Yosu, Mokpo & Wando are selec-

ted by considering the present situation, but, in the long run, the VIMS should be executed in the

whole coast of the nation, through the cost-effectiveness analysis.
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Flow chart of obtaining the
Fuzzy measure.
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Fig. 3.1. The candiated area of the
Korea Coast.
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Table 3.1. The statistics of sea casualities (1976 — 1985).
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Table 3.2. Traffic volume statistics per ship’s type (1986).
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Table 3.3. The frequency of foggy days per area (1976—1986).
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Table 3.4 The degree of complexity per area
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Lige

Az, ERERE (10A)0A GACEE o,
HEERY #HoEs @ - Ul dto ERist
o L HEEEE £, of ¢4& p@= Erh vl
o] e A% p(@ =1, u) =02 Ak
g ()& p(e)o HEAMP B2 4438l g
(*)9 Fuzzy ¥EE g2 Fo] BTHE BRE
B#ol Jdv 29 ERBREHKEA distd Bold
® 413 2t

Table 4.1. Indentified Fuzzy denxities g ' of subjects A & B.
il A B
7 2 o B gi A=-—10.9 A=—10.5
0, 0.6 0.55
b, 0.4 0.37
b4 0.2 0.15
0y 0.2 0-.18
¥ 418 29, EEEO 33, A7l BEU 2
feg & gto = vepda o, 2t FHEEE 9 1.0
EEE U3 #LEe dds 2 4 5 0.8 1 1=-0.8
o we, olae @e) ERE AR KR 0.58
Aoz B 4 o, ynAd mREtgEs 2 0]
SolE vlag HHS Mol glo] 2Me) WkiE 041 0.38
23 EEIY 2 #RE flHsIHE 7S 0.2 4 0.18 0.19
o % it ,
B 2 22)ZHE, & F e vie} 2ol A= by b b, N
HEERREREZA, 3 gkol A =081 Afdls,
ko] misrale) BRAIES 2o Aol Hu Be Fig. 4.1. The optimum value of g

#% Belle HEERS AUz sidan & 5
Aok Y, B BB Afole wh 28 viel
Uz AE & F Ak o, & FHEHRAR
BR7t FHEsta, Rkl & HAR BEHES
o] B AL Fekatal ot wetbA, o) d [H
ERREZTE, M2 BEY B Ad FHEER
o tHe] & Yt ASE ¢ F Un

4, 10208 BHE 25 RSt RAES &

g 19 419 Bk

9, 19 419 RERERRE B9, 8E
HHEES REY B BEFKRS 7P EES

FIEEB SR AZstn glve e ¢+ 2loy,
1 9] EEeln IMBERE % ke A
o] A2 Aol o WKS HRSY S-S
& F U ol KRE, BLEEHY T
F HWC] "FES THREBHSS WOATe
AT the e AAEE wi- ZES FERE
Rt & # 30e Aojrh

4.2, HEEES FEFE
414 FEY BEEV AFHAER, FE



CIySeue) Bae wEEERA2Y RES A9 ERIR

#2 FEME 47 AsME, BRmme 'R
h ()& K& BE7} Ut he

h:0®—1[01]

7F EREER, 3289 EEERE A 4D 2
55 #$EE LB Y KRS BRERS me-
mbership function® 3= Kk 77t

Aot & @wXAe e BMEAS EAE
2 @t & 5] FEHEEA W3ty REBER
ol i/ (j=8) Rowe,
hit = il
]
3249 HH 2 X U2)ERH 7 EmEe e
H 429 o] Ar}

Table 4.2. h ( +) Degree of 8 areas

e R E N AN R R A
h (8,) 0.21 0.12 0.20 0.205 | 0.26 1.0 0.23 0.11
h (6,) 0.452 | 0.437 | 0.727 | 0.796 | 0.987 1.0 0.23 0.113
h (03) 1.0 0.86 0.49 0.49 0.57 0.49 0.21 0.27
h (64D 1.0 0.75 1.0 1.0 0.75 0.75 0.5 0.3

o] %& MUMY HHEKXK H wLEES
fIEe M, A el 7Hd & #g Bolx
AL, 53 wEEgERY Fde 9& wBElE
HEgsl7) olel g BERE & %E Eolx dSe &
£ ok ¥, MIBERREAAME UM, T4

¥Rl e gl molMe A,
23, dxiigiggel € #&& Jvehla o

ol MRE EA BHE s, & #uK5l FF
HEE g8y, & 4339 ¥

Table. 4.3. The value of Fuzzy measure

5 & E 7 Ea i &
2 N F B OB R 0.81825
o £ B B B K 0.57
g = N ® B R 0.5167
E ¥ B B OB 0.5167
dd oHd &K B OB K 0.452
T A i B & K 0.437
T o oK B® OB B 0.27
¥ ¥ O OB B K 0.23

ol el RS BY, HFERER BLILEE
ol 714 tEEIERE e BERAS & F AL
2 gge] AFiiEmelr, ¢ R SXEIRE
gel 1 v B Y-S ¥ & Atk BEME, =

Figdgso]l JAMBRIRE T MEIRY
AL BEE/F 2 WHELRER U EHE &
b QBEHRBEET BV BECH, ole BE
o) AHimEEIEAz S Al Ee] HHERIRG S

=0
3T
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a9, e ofH S FHEHKEERS
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—RMoZ BY T gov WRM FREELE
olg WolA B o= 0538 E HMs= F97t
Bomg of oo metd vt hEe A
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o= B EHCl FTEHI X REHENYD 5
Ae ByRsler & o =¥ miRY & o=
2, o83 A& 1T tlS HEY ZIEA
gt BFE7E Aojor & e Hd

MEE # @
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ERAE D B SAYS nHR, BEER
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SR, oS, PANTEEE, T3
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R e /o3
o ST g IS
S TR
. B XN
QEF
| BT
. Bl
. EaeE

ol o] RS LoD EENR BHY §S
a =052 e A% A 1402 R Vg
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