Journal of the Korean Society of Marine Environment & Safety

Vol. 23, No. 1, pp. 009-016, February 28, 2017, ISSN 1229-3431(Print) / ISSN 2287-3341(Online)

BAL Bahzrx ko] o s RS

Research Paper

https://doi.org/10.7837/kosomes.2017.23.1.009

A Sl wet At

= « of sk o st
ABE - AMA” - o84
¢ AT PFAATY, = BT oo

A Study on the Traffic Patterns of Dangerous Goods Carriers
in Busan North and Gamcheon Port

Lok L kk EEe g
Jong-Kwan Kim - Se-Won Kim - Yun-Sok Lee
* Korea Institute of Maritime and Fisheries Technology, Busan 49111, Korea

** Korea Maritime and Ocean University, Busan 49112, Korea

2 2%yt Fe gt J4EF SIS AT A A AFEA, Bk F-F3dehe fdstERNAe] S¥8ES ¥
wH2-%3 4 W A] 228l (Port Management Information Systim, Port-MIS) A} 5.5 ©]-&3}0] ALA FZAFSHAL, B8 o] 714 =2 74 AldHE A% 3U &
B} 8 A 537 HA] 22 Bl (General Information Center on Maritime Safety & Security, GICOMS) A5 & o]-&38lo] A¥EE 1243 9]
Ahgewtiel $Ag Fo SPzel Y WS AU B9 7o 95T A9 2T 0HE WA 20 5o A9
Suewie] B2 ol AANE BAGT. G2 welolA Avte] AHo] AFRES BT AEE DA AALERANT Fol A
ATFRES T8 FFRLE G5F o83 FEAES FYstel A8 AW, LFRE Pobd 4ET R FHT P GFIA
o Aube] @) AAL KStest L SWetestE o] § AT AAAN AFLES g2A @ Ao A 53] Bl Aol
558 Aol FrA/ ehith AiAsl BdelEe) Agurhs Gkl SAo] v EgRUS A dt, dAurdang 5
oA A getis Aol vl olo] W FHATI Ve Qo paAch

AR WA B, W, AWFBeNA, A4 24, T

Abstract : As a preliminary study of enter or leaving traffic patterns of the Korea main port, port Management Information System (Port-MIS) data was

used to check the volume of vessels entering and leaving the port of Busan, and three consecutive days from each seasons were selected for study.
Selected 12-day General Information Center on Maritime Safety & Security (GICOMS) data was also used to analyze the traffic pattern in the main
traffic lane of Busan port for dangerous goods carrier. Also, the distance between dangerous goods carriers and Oryukdo breakwater of east breakwater
in the main traffic lane was analyzed. Collision probability was estimated using the cumulative probability distribution function of the normal distribution
for the maritime traffic safety audit scheme based on the assumption that a ship's trajectory has a normal distribution for a section of the route.
However, in case of entry or leaving thorough the Oryukdo breakwater and entry thorough the east breakwater, ship's sailing trajectories were revealed
not to follow a normal distribution via regularity testing using a KS-test and SW-test. Especially in the north port, the tendency of the right side of the
ship to pass was remarkable. It is desirable to develop a traffic model suitable for the characteristics of the port rather than to apply general traffic

theories, and to apply this model to a maritime traffic safety diagnosis, so further research is needed.
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(Kim et al., 2016).
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Fig. 4. Seasonal traffic pattern of dangerous goods carrier.
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Fig. 6. Traffic pattern of dangerous goods carrier around
Oryukdo breakwater.
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Table 1. Distance analysis at Oryukdo breakwater

Distance Status Entering Departure
Max. [m] 361 408
Min. [m] 21 71
Mean [m] 139.0 313.1
Standard Deviation [m] 66.4 66.2
No. of Vessel 288 304
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Fig. 7. Histogram of entering at Busan north port.
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Fig. 8. Histogram of departure at Busan north port.

Table 2. Result of KS test and SW test for Busan north port

Kolmogorov-Smirnova Shapiro-Wilk

Status

Statistic | df | Sig | Statistic | df Sig

Enter 113 288 | .000 928 288 | .000

Departure 130 304 | .000 .896 304 | .000
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Fig. 9. Q-Q diagram of entering at Busan north port.
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Fig. 10. Q-Q diagram of departure at Busan north port.
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Table 3. Result of skewness and kurtosis for Busan north port

Status Statistic Standard error
Skewness 1.080 144
Enter
Kurtosis 1.192 286
Skewness -1.206 .140
Departure
Kurtosis 1.077 279

o BN, ¢, 43, 13, dUdo
,rE AT R NPT EATKSeo et al, 2012). 33} B o
E

o3
H
&, A, AHMEE F5ste Al~6eFF, HHoY, FA,
3l 5& FFshe AT So® FAEY Jdon, B3
A6, ASHF, AeF-F] e F-F Sl 9E A st
55 FHAFsta o F3gEeAe 93] o]Fo

THBPA, 2016b).

=
s veA s AaATIE 9%

o
ol
ol

1) #8E 2R AR S

A EUF F FUAAE VTR A
9] 2015 1293 FAFEFLE AT 1603, 3 1603 o2
ZAE oW, GICOMS E 3 ¥ &= Fig. 112 Zth(Kim et al,
2016).

P
.. Measuring Point of {i:
S distance ¥ 2

\
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Table 4. Distance of east breakwater
Status .
Distance Entering Departure
Max. [m] 255 262
Min. [m] 29 50
Mean [m] 103.3 145.5
Standard Deviation [m] 47.1 44.4
No. of Vessel 160 160
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Fig. 12. Histogram of entering at Gamcheon port.
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Fig. 13. Histogram of departure at Gamcheon port.

AF7HA cdlelE7F AyfiErel wEth et tHskd <H
OB 7} AR Eo] wEX] gt S AAsy] 938le] SPSS
IR WG o] &3] KS test I SW testS A A|slon, 1

A= Table 59 ).

KS test} SW test A3} 73 3

Table 5. Result of KS test and SW test

Kolmogorov-Smirnova

df

Shapiro-Wilk
df

Status

Statistic Sig | Statistic Sig

Enter .110 160 | .000 935 160 | .000

Departure .044 160 | .200 .992 160 | .468
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Fig. 14. Q-Q diagram of entering for Gamcheon port.
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