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Abstract - This study examines the eflectiveness of Gamcheon Port’s leading lights in reflecting the characteristics of ship trafiic entering
the port. The leading light of Gamcheon Port was proposed and installed in 1996 during the basic design process of supplementing the
port’s route signs r the entry and exit of 4,000 TEU container ships. Since then, it has been improved to accommodate the entry of 50,00
DWT general cargo ships and to reflect the crane height of Hanjin Pier, as a result of a review study conducted by the Busan Regionai
Maritime Afiairs and Fisheries Administration to improve the still temperature of Gamcheon Port by relocating existing outer facilities.
However, an analysis of the current characteristics of maritime trafiic at Gamcheon Port reveals that maritime trafiic congestion is smoott.
and the proportion of small and medium-sized ships under 10,000 tons is higher than that of large ships, resulting in decreased efiiciency
of the leading lights to respond to the entry of large ships. Nevertheless, considering the increasing CAGR of the entry ratio of ships oi
30,000 tons or more by 845%, preparations or the anticipated increase in the proportion of large ships entering the port in the firture are
necessary, and It 1s preferable to maintain the function of the leading lights rather than demolishing the entrance to Gamcheon Port. The
narrow nature of the Gamcheon Port route poses a higher risk of collision when ships entering and exiting encounter each other, whick
can burden the navigator. Therefore, instead of maintaining the finction of the leading lights, it is possible to relocate the conduction light
to reduce maintenance burden and install a direction light in its place. When installing the direction light, it is worth considering using
Double Sector Lights instead of the currently installed Single Sector Lights at nearby Busan Bukhang Port, as the ormer can improve
user satistaction by providing a clearer middle line and reducing difficulties in distinguishing between points.

Key words - Gamcheon port, leading lights, maritime traflic survey, maritime trafiic congestion, double sector light
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Table 1 Gamcheon port leading light installation status
fron Luminous
. CharacterContour] tower
Name Location . . Range
of light | (m) | height
(NM)
(m)
35°

Front /gy

Leading 03 420 N F G 106 101 23

Light 128

59°37"E

Back 329 0?\]

Leading S F G 163 36 23

Light 128

5"15"E

Source : Korea Aids to Navigation History Card No. 2048(2023)
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Table 2 The ratio of entry vessel at Gamcheon
port(2017-2023)

Number of .
Category Ratio(%)
Vessels
~ 100 ton 2774 12.6
100 ton™ 500ton 5,553 25.2
500 ton~ 2,000ton 4,273 19.4
2,000 ton™ 10,000ton 7,906 359
10,000ton ~ 30,000 ton 1,009 4.6
30,000 ton ~ 508 2.3
Sum 22,023 100.0
Source : https://new.portmis.go.kr, 2023
Table 3 Characteristics of vessel at Gamcheon port
Number of .
Category Ratio(%)
Vessels
Fishing boat 3,241 15.6
General cargo ship 4603 22.2
Bulk carrier 1,968 95
Other ships 482 2.3
Petroleum product
. 1,353 6.5
carrier
Frozen refrigerated
) 3,921 189
ship
Other tugboat 1,731 84
Tugboat 2,534 12.3
Cement carrier 887 4.3
Sum 20,720 100.0
Source : https://new.portmis.go.kr, 2023
g AU GFRe] WMEE 2% A3 Table 4
o gom ¢

X745 (CAGR,Compound Annual Growth Rate)S &
tH(Choi,2014). 7+ g 28 CAGRS &4 2
7 30,000 o]Fe] dute] Frhgo] oF 845%E @ =
S Ao eyt

Table 4 The number of entry vessels by year

Category 2018 | 2019 | 2020 | 2021 | 2022 }C{(AO/G)
~ 100 ton 443 | 546 | 458 | 401 | 492 | 212
100 ton™ 1,14 | 1,04 -
500ton 334 - 6 801 | 767 2.79
500 ton™
2000ton 634 | 739 | 682 | 739 | 698 | 0.41
2,000 ton™ 122 | 1,34 | 1,37 | 1,38 | 1,17 0,80
10,000ton 5 6 5 6 7 )
10,000ton™ _
30,000 ton 187 | 160 | 175 | 175 | 154 3.80
30,000 ton ~ 78 91 65 104 | 117 | 845

Source : https://new.portmis.go.kr, 2023
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Table 5 Overview of marine traffic survey

Observation Contents
Time(d ) 72 hours
metdates) | nm on My Dih - 2400 an e 1t 23)
Equipment Marine Traffic Observation System
Point the waters around Gamcheon Port
D Analysis of the status of navigation
ata by time zone and direction
S
anll, )
X

Fig. 1 Survey area and gateline
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Table 7 Characteristics
Gamcheon port

maritime transportation of

(lassification Total Tatio
Hishing boat 227 42.3%
Cargo ship 41 7.6%
Tanker ship 80 14.9%
Car—carrier 0 0.0%
Passenger ship 10 1.9%
Government-run: ship 83 15.5%
Construction ship 4 0.7%
Tugboat 64 11.9%
Other ships 28 5.2%
Sum 537 100.0%
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Table 6 Overall navigation characteristics
Passen|Gor Constr
Qlassificat| Fishin | Cargo [Tanker|Car-ca Ve =S R oo Other
ion boat| ship | ship | rmer ger ment-x uction at | ships Sum
g ship un ship ship
~10 X9 6 o 0 24 X 2 B 1R | 671
41.8% | 06% | 38% | 0.0% | 26% | 21% | 02% [10.0% | 11.0%6 | 72.1%%
100~50 10 6 63 0 1 0 1 2 4 113
1.196 1 06% | 68% | 0.0% | 019 | 00% | 01% | 3.0% | 04% [121%
50~3k 31 5 31 0 1 2 4 0 2 b
3.3% | 27% | 3.3% | 0096 | 01% | 0.2% | 0.4% | 00% | 0.2% |10.3%
Y~k 5 9 1 0 0 0 0 0 0 15
05% | 1.0% | 019 | 0026 | 00% | 0.0% | 0.0% | 00% | 00% | 1.6%
B~Tk 2 13 1 0 0 0 0 1 0 17
0.2% | 1.4% | 01% | 0026 | 00% | 0.0% | 0.0% | 01% | 00 | 1.8%
T~10k 0 8 0 0 0 0 0 0 1 9
0.0% | 09% | 0.0% | 00% | 00% | 0.0% | 0.0% | 00% | 01% | 1.0%
10k~20k 0 4 0 0 0 0 2 0 0 6
0.0% | 04% | 0.0% | 0026 | 00% | 0.0% | 0.2% | 00% | 0096 | 06%
Dk ~50k 0 3 0 0 0 0 0 0 0 3
0.0% | 03% | 0.0% | 0026 | 00% | 0.0% | 0.0% | 00% | 0.0 | 0.3%
Ok~100k 0 1 0 0 0 0 0 0 0 1
0.0% | 01% | 0.0% | 0026 | 00% | 0.0% | 0.0% | 00% | 0.0% | 0.1%
100k ~ 0 0 0 0 0 0 0 0 0 0
0.0% | 00% | 0.0% [ 0026 | 00% | 0.0% | 0.0% | 00% | 0.0 | 0.0%
Sum 437 1 H 131 0 s 2 9 12 1 109 | Bl
469% | 81% [141% | 0.0% | 28% | 24% | 1.0% 1131% [ 11.7%6 [100.0%
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