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Abstract : This research concluded that the area is most sensitively affected by the maritime traffic congestion rather than other factors including the
ship's speed and fairway width. We performed a literature review for the area used in Japan, Denmark, and Shanghai ports, and analyzed by comparing
with the area in Jinhae, Korea through the observation survey of marine traffic. The result of sensitivity analysis concluded that the congestion is affected
by amount of 10% by changing 1 knot of the ship's speed, 18% of 100m of the fairway width, and 34% ~43% of 1L of ship's length. By applying the
result into the current audit system using 8Lx3.2L, 6Lx1.6L, we found that there is big difference with 3.5Lx1.5L in Japan, 5.9Lx2.2L in Shanghai,
4L x5B in Denmark, and 3L*2L in Jinhae, Korea. For this reason, further studies should be carried out in near future to the area mostly affected by

congestion.

Key Words : Marine traffic congestion, Ship’s domain, Sensitive analysis, Ship's speed, Fairway width

1. &8 2014). o] efgk Aute] Pt Qlate] f-Evhet b H
o AR 2 FE Ao 3 Aduite] &3 g
196049] -2 uhe} dubel = 33k 35,0000 H o] Auke] g HF Skl lvt

23 &g SARE o] AA AT tEo] sode] A gnt Bl sl s duEEst oNE Frietr] 93 A
U Ho = W7k 39000009 2 9] Hule] o@iute] abule] EE SHFaEEEE FrhPark et al, 2013). -2l
daFstn Qok olelat Mup He] Frksh g ey AT SAREANMe] SPdngddEA RN e
Mute] EZ== 501 2o} 147} Z7be Awg Murgsy = ARE(Cho et al, 2010)5] 3L 9l& HEE FR3 A|3EolH,
AN TEHQ 248 welw Yk 58 Adeiyae  HATlE A P A vl A Agsa sl
AT W DF P, G e 22 eyl iug ool T AGWESAS FuHom dggons s
7317 95ke] gL 2 Aol Aute Eolsti A gtz 2 T AT AN = AEe AHE ] 9
o wheh Muke] st FA 74538 Aol thKooke Paper,  OT01 AFEALE Moz Sl W7k Abel(Yoo et al,

t Corresponding Author : youngsoo@kmou.ac.kr, 051-410-5085

- 535 -



Fol Qlejel Alztdi2014d 7
F Table 12} 2T} wE 5ol

9

o]

A A

a7 9]

1

<)

Ag 3

L

o]
AA -

Fol 7k

- AAE
A

7}

]

)

dk
A

=

A A3 AT (Lee and An, 2013),

=
=

Avte] 2ol

=% (km)
Adeke] £ (knvh)

&

ko)

W
V.

- 536 -

TE MDD . . Xy Hdww T g
2} %} = T —
W w0l T & g g 8 s 8 s PRELE T S o
WK oo X o S ) Z £ Z D o o ST =)
i =t &= S T o %O NH
TN < 2 : < 2 w oW Tx 3
3 o * i % Pw Ay MER S
roopom oy o N 53
- 2 w B Gy
X B g o M 2 2Ry g
3 X o ® do X oF B
NFEJLﬂA‘mW Wmmsss vl vl 2| @ ﬂwﬂe A_Iﬂvﬂéemnﬂw
= B2 2 |ES|EEEalanbEEiterggn o M T T )
e ) s |2 x5S 2|52l 25 55 585 EEE Fop W R H O g oE
Wm . B omk O_I g V.lu. o ool o % || S| > ~lol < G| 3| 3|3 | > T &o :.L ‘ul o o
ut o o — — | — T 15 .
U & -9 et Sl S R I Bat g snd _
1a£a%oﬂ| MM6132 A Rl m@WEmeﬂWﬂo%%ﬂa <
Gl = = E o i~ =
“snez 3T pEAn LT T e b %
B X = . _EL_L‘N&O oy — 0
X3 % = _ S A o 1A
T 2 sl s Moo e B X E S B o
JvH_/ JILM.A K= > m Sl &l g < =] IJI_/L o ol o = =]
EPrTTE 5| B g 2 S5|E|z|Eelggy RZIczTooOiT S £F
pe® S ¢ | 5 |3|558/55 51 EE5ESS| WEFEeL R X T
P TR &% 5 | £ 13|25 4522528 g Thw L, Phess T B
ol g 2| T |83 5822 7T 5 g5 & & 2 M e P T b O .
XTI E o 2| ° |3=%E sl5lElE &5 5E oD Wo J) R Mo g g oo M <
TR o ea  ~ | 8|92 EE 8 EELOE S 2F s Hw X -, 5 < -
— o W —_— — 5 2] Syl ol |5 §|S| 2] 8l 5 20 T T WMo O o o T
s v B Z 5 S| 8| 8 =0 8| g oy o oo
. ul.n K> s alele s = ﬂuuﬂwmaﬂmw‘_ &omﬂﬂa ~
13pziy 2 n L1 51311 S
e W No o e al o) " ) ome ® o[ oA Il
N L N R ol o B S 7 B B L - s NS I =
P B o RN TR WXy T CEENO W EN B 8cscgshens
S oo o= o T W Ss=® " %= & 8888888388
BE 0 w R M il o o Moo =N T o 2 _
B ﬂﬂoﬂﬂ ﬂﬂmﬁ@lio ,o#mﬂ BKof ST g T Ea =y -ﬂr
=P o miE L3 ﬂﬁﬂwiﬁﬂ& ?%Mﬂ@r@z_% mmo
r X ) Wy oy — ~ = Ne o 0
ooz R g o N o 2% R ORe 0 2 N W oo K ) W .
U PR LTy ST emeear § RLTE3eepdTel 1k
BT o N g B mﬂéﬁe%ﬁ%ﬂ%.@ i %Wﬂwm%ﬁ%mﬂ%@ﬁ =
o) ~ —_— [ —_ _
%%%?71_1% T Mo%%.mnMﬂ%loT?a ..
oo W B er 2F — %X oo oo oHr B o o K R I - T L
<03 2 o = ol Nh N 14 b KI '~ & ¢ M = oo o= if
R N o i T TR w s T el Y B Ty S X 1
T o= AL 2 —
PEWE PR TR R E e T 2 2rTETN g eras 3
dﬂﬂznﬂﬂﬁ A T doﬂl %0 o it mﬂ_olée Hlo o o K |_._..@mro T TR 2 il Q] B 2
EﬁaLJEN_.%ﬂﬂ; m%mmmaﬁﬁmoiﬂﬂﬁ LH _.__m,o_,o 2R mm_.%%,ﬂﬂ_n@u g%
b [ ~ I ! K= i oo
N o S - A TR S TR R R TR RS- JNc iy B S TR (L ﬂ
UppBde Py PE =2 ®n g ZozsSzw SWan  |E2 .
O ! — 1 — ! H 1
R R SEele R e aeTr s L T4 _EERLE e |1 .ﬂ
T s Sl T e T T ! 5
FLA q%7i‘_ =y A B < 4 = = nﬁu|50 o x_owlrﬂﬂkcﬂ.#é oa%% oy "
Wu_” o7 N o  hy xo w0 0 o 5 Q - S ) i : : [
TE gt HMBRT BT RT TR doom ST ME L 388888 ¢8¢88%
T PEERERRS P N o zo® Mmoo dgeicsads
Mo = w T P =y HrEH P MR 7eRgAagRen
o w H T T O o MR T W - R BEAET T AL W £
o X B B A-E oM T A NMBMRTHI O a0 R R RMWET® ’

Fig. 1. No. of ships and ton per a ship touched at Korean ports.
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Table 2. Marine traffic congestion degree by ship's domain at
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Table 3. Result of ship's domain analysis in Japanese waterways
Ave.
Length Year Survey |No. of Speed r s
(m) Place | Data (kis) (large-diameter) | (small-diameter)
13~50 1964 | Keihin | 500 7.5 6.0L+1.0L | 3.0L£1.0L
50~200 | 1965 | Uraga | 300 11.8 | 7.0L+£1.0L | 3.5L+£1.0L
20~40 1966 | Uraga | 150 8.7 8.6L+1.7L | 3.4L+£l1.7L
40~80 1966 | Uraga | 350 11.0 | 69L+1.0L | 3.9L+1.0L
80~160 1966 | Uraga | 150 140 | 7.6L£1.0L | 2.0L£1.0L
20~40 1967 | Kanmon | 700 7.3 8.5L41.5L | 3.8L£1.5L
30~50 1967 | Kanmon | 700 7.8 6.3L+1.1L | 2.8L+£1.1L
40~60 1967 | Kanmon | 500 8.2 8.7L+09L | 2.2L+0.9L
Large Ship | 1966 | Uraga 100 13.1 8.2L+0.7L | 3.7L+0.7L
Medium Ship | 1966 | Uraga | 200 11.0 | 7.5L+1.2L | 3.0L+£1.2L
Small Ship | 1966 | Uraga | 500 8.7 9.1L+1.5L | 3.0L£l1.5L
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Fig. 3. Safe distance in narrow waterways.
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Table 4. Practical traffic volume based on this study

Traffic Volume
History

Practical
Traffic Volume

30.1
72.27
48.18
72.27
89.22

Ship's Domain

6Lx1.6L(Using Model)
4Lx5B(EfficienSea Model)
3Lx21(This Study Model)
2L x21(This Study Model)
1.8Lx1.8L(This Study Model)

40ships/30min
by this survey

Max. 60ships/h
by Fujii
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