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Abstract : In this study, we analyzed AIS measured data for ten days by selecting the four main ports with many ships arriving in the national ports.
The peak time congestion of the main ports, calculated by survey research, was about 3.8-5.7 times higher than the hourly average congestion.
This is very different from the results of the advanced research, evaluating the marine traffic congestion of the Ulsan main port based on the
existing Port-MIS statistical data, which showed a peak time congestion of about 1.7 times higher than the hourly average. This identifies the
problem of distorting the traffic characteristics of the current passage. Therefore, in order to evaluate marine traffic congestion, it would be

more appropriate to calculate it based on survey research, rather than Port-MIS statistical data.
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Table 1. The number of entry ship at Ulsan Main Port
GIT Year 5005 2006 2007 2008 2009 2010
Less than 100 706 863 1,568 1,429 7360 590
100-500 3,528 3,523 4,007 3,806 3,406 3,499
500-1,000 3808 3,854 3,718 3,616 3,117 3,153
1,000-3,000 2,398 2,399 2400 2907 2252 2291
3,000-5,000 935 870 869 898 590 395
5,000-7,000 223 169 128 197 159 138
7,000-10,000 208 234 327 251 209 75
10,000-15,000 119 142 89 88 106 62
15,000-20,000 302 267 161 144 109 56
20,000-25,000 168 148 119 152 102 72
25,000-35,000 0 0 2 0 0 0
35,000-50,000 416 386 383 330 261 354
50,000-60,000 193 183 199 190 184 250
60,000-75,000 13 21 49 81 109 121
75,000-100,000 0 0 0 0 0 1
More than 100,000 0 0 0 0 0 0
Table 2. R? under gross tonnage at Ulsan Main Port
G/IT Function Exponential Linear Algebric Power
Less than 100 0.1964 0.1698 0.2160 0.2579
100-500 0.0270 0.0281 0.0503 0.0487
500-1,000 0.5134 0.5115 0.2539 0.2587
1,000-3,000 0.0025 0.0009 0.0072 0.0113
3,000-5,000 0.5746 0.6323 0.4468 0.3816
5,000-7,000 0.4200 0.4197 0.2941 0.3003
7,000-10,000 0.2051 0.1464 0.0460 0.0791
10,000-15,000 0.8478 0.8454 0.7608 0.7168
15,000-20,000 0.5227 0.4406 0.2322 0.2902
20,000-25,000 0.6335 0.6684 0.5227 0.4628
25,000-35,000 0.0000 0.3333 0.5441 0.0000
35,000-50,000 0.0282 0.0221 0.1511 0.1669
50,000-60,000 0.7910 0.8226 0.8729 0.9178
60,000-75,000 0.9109 0.8404 0.5835 0.7283
75,000-100,000 0.0000 0.3788 0.5445 0.0000
More than 100,000 0.0000 0.6364 0.8525 0.0000
Table 3. Estimation of traffic volume at Ulsan Main Port
G/T Function Exponential Linear Algebric Power
Less than 100 1316.64 1308.90 1113.03 1064.64
100-500 3682.41 3690.50 3657.28 3650.01
500-1,000 3044.38 3009.15 3414.25 3397.86
1,000-3,000 2431.55 2406.56 2397.22 2387.32
3,000-5,000 406.16 358.67 623.64 601.02
5,000-7,000 118.67 108.16 152.70 150.99
7,000-10,000 120.68 146.24 204.69 178.87
10,000-15,000 39.12 0.00 61.54 72.08
15,000-20,000 56.18 35.77 130.96 111.32
20,000-25,000 68.28 55.95 100.87 99.57
25,000-35,000 0.00 0.00 0.00 0.00
35,000-50,000 372.09 370.07 379.76 381.30
50,000-60,000 436.27 315.05 246.14 278.93
60,000-75,000 1492.42 173.82 98.85 144.04
75,000-100,000 0.00 0.00 0.00 0.00
More than 100,000 0.00 0.00 0.00 0.00
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Table 4. L? conversion traffic volume at Ulsan Main Port
Table 7. Hourly average congestion of future at Ulsan Main Port
GT Estimation of L? L* conversion
traffic volume coeffiecient traffic volume ; 2 .
Practical L conversion  pyo 10y average
Less than 100 1200.80 0.08 96.06 Speed trafﬁc Volume trafﬁc Volurne Con)éestiong
100-500 3670.05 032 11744 (ship/hour) (ship/hour)
500-1,000 321641 0.74 2380.14 4 knot 16.54 35.01 %
1,003,000 240566 130 312736 6 knot 2480 579 2335%
3,000-5,000 4971.37 204 1014.63 8 knot 33.07 17.51 %
5,000-7,000 132.63 269 356.77
7,000-10,000 162.62 346 562.67 )
AT
10,000-15,000 4319 459 19824 2) F AL ERE
15,000-20,000 83.56 590 493.00 Table 8 AZXALE ulgto = zF A 7hgd wEek v &
20,000-25,000 8117 816 66235 o AZste] FEol® zH A7 v go] 2o =Aa A
2X03500 000 200 000 o 7bgate] FAN ERES AEF Aotk 2015d &
35,000-50,000 375.81 11.27 4235.38 _
> 2 A}3)F H.&)ro] =} 9 IA 7 TAREE A7 -
50,000-60,000 319.10 1276 4071.72 r = R E ]“l = H <E el meh 29.42
60,000-75,000 47708 14.66 699692 5883 %= F7dste] wEsEe] A& fAE Ao A
75,000-100,000 0.00 16.58 0.00 7}8} i ot
More than 100,000 0.00 25.00 0.00
Total 12665.64 25369.67 , ) _
Table 8. Peak time congestion of future at Ulsan Main Port
. 9 .
Y 9218 Ealo 71e}r 9 2 32 W Practical L “conversion .
Table 5= 2015%d 24He) 23be] A1 ot L7 S Speed traffic volume  traffic volume fiﬁlgeéi?éi
2o AEsts g4t} (ship/hour) (ship/hour)
4 knot 16.54 58.83 %
Table 5. L? conversion traffic volume at Ulsan Main Port 6 knot 24.80 9.73 39.23 %
- - - 8 knot 33.07 29.42 %
Yearly L> Daily L? Hourly L2
conversion conversion conversion )
traffic volume traffic volume traffic volume Port-MIS EAIAEE 7|gto 2 A3l E3lo] sjAnES
(ship/year) (ship/day) (ship/hour) AL Hbe AadT e B 937 EREA} A
2015Year 25,369.67 139.01 5.79 7 HHEAE B ok 78] = AL oF 2= 9t}
) HeunEg 4. AEZM e X HE}
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Table 6. Basic and practical traffic volume at Ulsan Main Port A}, Yoray, Bare gakal) s AAeg] ‘Z}(Statlstlcal
Fai iqth ~ Basic traffic  Practical traffic yearbook of MLTM, 2012). A &3t wE 3k 413 918 11d o
Speed Y volume volume go) A% Aol AR} B At wY W ulgo] &
(ship/hour) (ship/hour) B
257] viel o}tk MEFL A 39 ool £AL B
4 knot 66.14 16.54
EE— 3 79 Ao AL 7|7Fo] FEAS U= A A
6 knot 420 99.21 24.80 3 rq E}E] ° 073 tﬂr;} 1 ]E“Toq; - ;()123 o 10]:‘
7 T Y l_“: R,
8 knot 132.29 33.07 3 F(dnoue, 1973). ) =T
Bl 19 109744 10931e] AIS 23 25 2485l
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Fig. 1. Gateline in each port.
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Fig. 2. Procedure in this research.
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Ulsan
6.9
8.7
12.2
7.5
8.4
7.0
37.6
49.2
19.6
26.1
16.6
23.0
24.9
29.5
12.3
28.0
332
32.2
35.6
11.4
11.2
23.5
11.1
7.2

Multiple

(unit

Busan
379
24.1
339
18.1
15.2
27.1
46.3
48.3
753
30.7
36.7
41.8
48.3
29.3
26.5
50.6
36.0
48.7
42.6
352
35.6
333
452
36.0

average
congestion (%)

Nighttime

Gwangyang
24.7
10.7
9.8
9.4
9.4
16.7
11.7
26.4
23.8
133
12.0
20.9
12.7
15.7
9.7
17.9

8.3
25.7
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Daytime

Incheon
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9.9
6.0
5.9

11-12
12-13
13-14
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15-16
16-17
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19-20
20-21
Port

10-11

Table 13. Daytime and nighttime average congestion

Table 12. Average congestion in every hour
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Incheon
Incheon
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9.8
11.8
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Tue, Jan. 3

Wed, Jan. 4
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Table 12

Table 11. Daily average congestion
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Table 14. Hourly average congestion and relative index
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