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Abstract @ It may be reasonable to consider density per unit area over time rather than analyze traffic volume, which is simply the traffic volume per
unit of time, in assessing the maritime traffic congestion of a certain area. This study contributes to the standardization of maritime traffic congestion
assessment methods for the maritime traffic safety diagnosis institute while seeking a new method to minimize evaluation error due to converted traffic
volume per ship tonnage level. To solve this problem, a method to evaluate maritime traffic congestion by comparing the area occupied by a vessel with
the area of its route using vessel identification data from the Automatic Identification System (ALS) has been proposed. In this new model, it is possible
to use actual data due to the development of information and communication technology, reducing conversion error while allowing for the evaluation of

maritime traffic congestion by route.
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Z& A53 1 , 47} t1°d3l]  Table 3. Conversion factor using KMOU
& &gt Advte] JaEY s et 1 ks ARESth
Represent 2
es L L
Gross tonnage ship’s fFici ffici
2.3 NS SHHRCH AT HE Hlm length(m) ¢ etent coctficient
Z|EWE ST e FAHxAS NN A Ze A7) Less than 100 20 0.29 0.08
o] Huto] Hl=g Yo7 A X AN FEE & W 100-500 40 057 0.32
goZ o] A7bel FHE 4 A= Hol HE) Hojsta 500-1.000 60 0.86 074
Sl Ch(Fujii et al, 1981). ©1714] Q5 & 27)e) Aute :
WTHFuiii et al, 1981). 7] a2 1 1,000-3,000 80 1.14 130
FEMddteletar ate, AAl s aEbHazIY ] vd
— _ 3,000-5,000 100 1.43 2.04
FEAnr A8 FEH(Q)l ek 7]+ Table 13} 3Eo]
Qa9 5,000-7,000 115 1.64 2.69
7,000-10,000 130 1.86 3.46
Table 1. Comparison of application criteria for each institute 10,000-15,000 150 2.14 4.59
15,000-20,000 170 243 5.90
Factor Theory MMU KMOU STR
20,000-25,000 200 2.86 8.16
Standard 70m 70m 70m 82m
ship’s length (1,000 GT) (1,000 GT) (1,000 GT) (5,300 GT) 25,000-30,000 210 3.00 9.00
Practical 30,000-50,000 35 3.04 1127
traffic Qx1/4 Q4 Q<14 QxI/s 50,000-60,000 250 3.57 12.76
volume( Qp)
60,000-75,000 268 3.83 14.66
KMOU : Korea Maritime and Ocean University
More than 100,000 330 5.00 25.00

STR . SafeTechResearch

Fge wE Mub Zdole) AFE)l  Table 4. Conversion factor using STR

H] TYR] WFEFS FUrEh o
714 1 AR B deje] mE et L Represent 1 C
Gross Tonnage ship’s . .
A2 AlE 7S LFERITE Table 2~Table 49} 7Fo] < length(m) coefficient coefficient
2 &)n 013}3)l AJulo] B~ T oAdkz]o
Ejji j‘L 3 :°ﬂ ! o L;]J ETE qq;; L1é 1<k Less than 100 39.7 048 023
C3WAFE 2 )3 asetaddg gas| e go|s
WATE A g W71 = Aelsil 100-500 522 0.64 0.41
A g5t gk
500-1,000 584 0.71 0.5
Table 2. Conversion factor using MMU 1,000-3,000 76.5 0.93 0.86
3,000-5,000 100.5 1.23 1.51
Represent I 12
Gross Tonnage ship’s . . 5,000-7,000 1142 139 1.93
coefficient  coefficient
length (m) 7,000-10,000 127.4 1.55 24
Less than 100 20 0.29 0.08 10,000-15,000 146.4 179 32
100-500 40 057 0.32 15,000-20,000 162.2 1.98 3.92
500-3,000 70 1.00 1.00
20,000-25,000 177.9 2.17 4.71
3,000-5,000 100 1.43 2.04
25,000-30,000 1894 2.31 5.34
5,000-7,000 115 1.64 2.69
7,000-10.000 130 186 146 30,000-50,000 213.1 2.6 6.76
10,000-20,000 150 214 458 50,000-60,000 2383 291 8.47
50,000-100,000 280 4.00 16.00 75,000-100,000 276.0 3.37 11.36
More than 100,000 330 4.70 22.20 More than 100,000 322.1 3.93 15.44
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3. Bumper Model9 ZME =&
3.1 BEEMEO MF
FEAEre g S EEHE kel
AolA Fa3 FAeswA g ke 543 J=F A
wEe] qiRol] A3 gFMuk(A)E AAs= Heol F
Qe A A4 s EEE Wb Al ARREE &
TS g g A A A (3)S o] &38te, U
#5 deol" 9 AEdold A3t dHolHE tﬁeﬂ%}o# T3
XA 9(1,0008 70m)2} 20031 Port-MISol| =% = &
wholl 1&gk duke] "iolBE tiiete] -3k EEAHH(5,300
£ 82m)S A3l SlTH(Gong and Kim, 2005).
1.3
GT = 250 3)
A=A F KR 20153 =744 S =8 1,995 tha] A
T ERete] Uy 44 FES L Aol 9
A3yl Wdske] 4= 25039 @ xkE EAFSRSIT
Table 5= 74 AT = o] &4 9] A 2503} Hw eAtE
T Aol
Table 5. Average error by ship type
Ship Type Constant Error Nm;?ie; of
Cargo 241 -9 329
Bulk 234 -15 512
LPG 233 -17 86
Passenger 224 -26 147
Chemical 222 -28 129
Container 287 +37 357
Tanker 211 -39 111
LNG 198 -52 85
Small tanker 313 +63 116
Ferry 160 -90 59
Cruise 160 -90 64
Fig. 1914 ¢ % Q%o GT = LY 250914 AL&¥ 24
2508 Sl gl QYaksh Aure] FESS Aol v
SRS Al WA 90 ~ + 639 A WSE kAl glom,
5] INGH, 23 BAX, A4, 2520 237} A3
Al vrebdar itk weks A@)S ARkl dARHE wE
Auke fo)a 4ee & 5 ok Tl FIY ol§ A

- F0Y
A 2 gAek Hojof g Oﬂ?(bee and Ahn, 2013)°] ]
T FETS Autoelgte] FRAFE IATFE o &s)
of ®AIg Ay}, Zole] AlAel Hlab}i TETF AT
o] 712 0.004°1 4 0.00365% W3S ASHAt.
FEdnr Aol eisEY g sdusdEs
74 wf ggubed At Bl dukEAbr ddstke s @
I F2 a7 A" FE vk

Constant

Fig. 1. Average constant by ship type.

3.2 HMPHO é’é
Awoll A=
Il 3, %*dowb
CH(Fujii et al, 1981). 34
@27 o] el E Wu ot oA
o] MR Fx 2 Aol g}u}(FuJu et al, 1981). =4 <
oo FFS v A o, duto] &3t 2R/, A4
ol glow, &Al -ttt e A Sl daE sl A
A A1F 8Lx3.2L7} 6Lx1.6LS HMPFA A7|2 AREsta §)
otk ey d@A s aE g AgdAE HES A
Ao 35Lx1.5L, T Zdsteld 59Lx22L, Wlvl= Y
4Lx5B R Hawt 93 Ale] o5 g AE&uFTE&EFS /)

[e]
o &2 ZAME 3Ll & Aol 7t o] E A th(Park and
Jeong, 2014).
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Fig. 2. Concept of Present Method.
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INPUT

= Route Section Coordinates(4 points Lat. & Long.)
= Standard of Ship’s Domain(al.>XbL)

L=

GICOMS
Using AIS Data

L=

Calculated by program

Find the positions of the ships in the given sectors every

second using AIS Database of GICOMS.

Extract the Length of each ship from GICOMS Static Database.
Multiply the length of the ship by the input weight.

Divide the total ship's domains of all ships by real route section.
Extract maximum density value per hour and store it in density

database..
<4 b

OUTPUT [

e ol ]

= Traffic congestion by route section(%)
= Traffic congestion by hour(%)

Fig. 4. The Process of Assessment Program.
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WA AR 9F v A= Table 63 #o] WERoH, 3k
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Table 6. Comparison of past result
Present New
Factor method method Remark
All day
average (%) 7.3 11.7 10 days
Day time 9.9 13.7 06:00~18:00
average (%)
Night time 47 96 18:00~06:00

average (%)

¥ Data
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Table 8. Future maritime traffic congestion

Table 7. Maritime traffic congestion by route section

2030

2025

2020

Year

Total
route

1

Section

9.4 10.3 11.0

Present
method(%)

16.4 5.6 11.7

64 84 206

18.7

Avrg.(%)

15.6

14.5

13.3

New
method(%)

1072 284

1022

546 274 420

Peak(%)
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