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A Study on the Future Traffic Volume Estimation for Kwangyang Port Using The
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of inbound and outbound vessel for a specific port. The estimation of future traffic volume should be considered as an important factor

to establish the degree of fairway congestion, the determination of fairway width and the operational rule. Until now, the number of in
and out vessel for the port has been only estimated mainly, but the type and size of inbound and outbound ships are different depending

on the port’s characteristics. So, it is difficult to estimate the future traffic volume using the change of only one item. This paper calculates

the future traffic volume using the marine traffic characteristic factors as,the number of coastal ship and ocean-going ship, the size of
ship and the change of cargo volume per a ship etc. And it compared with the results of Artificial Neural Network(ANN) for accurate

identification of nonlinear system.
Key words : Traffic volume estimation, Trend, port character, Artificial neural network, Marine traffic engineering

Abstract | To assess the port development and maritime traffic environment, the future traffic volume has been estimated using the number
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Fig. 1 A Future Estimation Method using OD Table
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Table 1 Number of Inbound Vessel of Kwangyang Port

2~
Gt .

7)(GT) Jogalg | 100~ | 800~ | 3000~ 5000~ | 7,000~ [10,000~ | 20,000
de " 500 | 3000 | 5000 | 7,000 | 10000 | 20,000 | ol4
1987 | 63 | 2401 | 3804 | 578 0 24 284 377
1988’ | 860 | 2421 | 4160 | 851 2 61 376 450
1989 | 931 | 3042 | 5010 | o942 69 70 442 452
1990 | 1002 | 2086 | 5779 | 1081 104 60 468 505
1991 | 1115 | 3772 | sa61 | 1160 108 93 544 533
992 | 1035 | 4137 | eors | 1110 103 126 501 634
1998 | 711 | 4101 | 6948 | 1250 107 137 554 718
1904 | 772 | a7 | a7 | 1os 161 106 565 805
1995 | 723 | 4833 | 7es2 | 132 | 3% 128 535 865
1906 | 468 | 5012 | 8091 | 1311 416 139 542 929
1997 | 115 | 4630 | 8402 | 1481 a2 141 563 983
1998 | 168 | 3972 | 7528 | 1451 124 450 623 1143
1999 | 472 | 4077 | 7610 | 1650 | 592 1018 | &1 1540
2000 | 674 | 405 | 8548 | 1700 | 673 1088 | 978 1758
2001 964 | 4208 | 8301 | 1522 | 646 1201 914 1756
2002 | 570 | 4280 | 239 | 1760 | 781 136 | 1207 | 1920
2003 | 634 | 5337 | 9154 | 2072 | 73 1518 | 1205 | 2140
2004 | 661 | 5055 | 2o | 2142 | @ 1631 | 1064 | 2464
2005 | 409 | 4535 | &33 | 2155 | 1044 | 1574 | 1119 | o644
1200
1000
800
<k
& 600
400
200
0 ‘ ;
~ o2} — ™ te) ™~ o) — ™ 0 of
PK %] [0} [o2] D @D [e] o o o=
(=)} o [} » [e)] [#] [#>] o o <=
— — — — — — — N N N T

Fig. 2 Change of Vessel Number for less than 100GT
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Fig. 3 Change of Vessel Number for 500-3000GT
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Fig. 4 Change of Vessel Number for 10000-20000GT
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Fig. 5 Change of Vessel Number for more than 20000GT
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Table 2 Future Traffic Volume in 2006, 2011 and 2020

Mukzsl 20066 EF |20 WEF 20209 WEG
100G/ T m)%t 7963 2653 6183
100 - 500G/ T 4,895% 5,094% 5,368%
500 - 3,000G/T 8,8144] 9,208% 9,798
3,000 - 5,000G/T 1,947% 2,130 2,411
5,000 - 7,000G/T 8304 1,099 1,618%
7,000 - 10,000G/T 1,0593 1,4863 2,3673
10,000 - 20,000G/T 9963 1,1053 1,2753
20,000 G/T ©)4 2,9313 45115 8,530
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Fig. 6 Block Diagram of Artificial Neural Network
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Fig. 10 Change of Vessel Number for 7000-10000 GT
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Fig. 11 Change of Vessel Number for 10000-20000 GT
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Fig. 12 Change of Vessel Number for more than 20000 GT
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Fig. 9 Change of Vessel Number for 500-3000 GT

Table 3 Future Traffic Volume calculated by ANN in 2006,
2011 and 2020

100G/T ©)¥t 4867 1483 6623
100 - 500G/ T 45604 4739 52082
500 - 3,000G/T 92103 82223 83133
3,000 - 5,000G/T 21774 2350 24353
5,000 - 7,000G/T 14573 2454 2505 %
7,000 - 10,000G/T 16143 16523 16803
10,000-20,000G/ T 11803 12633 13343
20,000 G/T o173 28453 39703 62843
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Fig. 13 Flow Chart of New Future Estimation Method
considered New Factors
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Table 4 GT/Transportation Volume of Coastal Vessel
o AHY ) BEFEH| A FESF | GT/Volume
. (@) (®) (©=b/®)
1996 9,978,217 19,725,314 19
1997 9,694 408 20,668,698 20
1998 9,751,816 20,495,783 21
1999 9,444,017 20,536,434 2.2
2000 10,610,899 21,174,572 22
2001 9,770,197 20,957,364 23
2002 9,659,049 23,285,202 24
2003 10,310,439 26,384,290 25
2004 10,246,503 26,129,203 25
2005 9,895,712 26,273,542 2.6
2006 10,126,584 26,417,880 2.6
2011 10,299,209 27,139,575 2.6
2020 10,608,854 28,438,626 27
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Fig. 14 GT/Transportation Volume of Oceangoing Vessel
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Table 5 Average GT of Coastal Vessel(Inbound)
1996|1997 | 1998 | 1999 | 2000 | 2001 | 2002 |2003|2004( 2005 | 2006 | 2011 | 2020
1000 59. 544 507 574 504 48 48, 5. 49 609 574 5.7 80.
100~500 | 284 255 298 124 214§ 235 2534 2678 2649 250 W45 2887 3B
50~1K | 8168  823. 8309 831 812 7847 74 T34 7807 7803 7674 TR29 698!
1K~3K | 18774 184174 18374 18598 18761 18928 17974 17724 17474 17857 17504 16929 15894
K~5K 19N WD W27 40159 40100 40033 39017 38959 WY 290 B4R 9560 3958
SK~7K | 50892 59744 59367 59224 59333 59107 5830 58064 58937 58153 57987 57054 55394
’ TK~10K | 97630 88064 74237 73890 7423 73854 73844 73807 73807 7383% 73703 7H7H 7306
10K~15K [10430.0 104300 11000 104300 125385 123799 1145901112874 112908 113378 118737 124343 13439
15K~20K | 171282 165669 165387 165631 166194 168228 166161168517 168331 168264 167731 16805 16863
20K~BK | 21155 21777 NU6Y 219463 21946.
BK~30K 253475 253680 253680 253664 253220 2532201 262004 263818 263583 263283 264971 271764 28395
K ~50K 7004 J040 37040 37094
50K~60K 570805 55652 522804 528085 52067.(] 5296704 533077 54009 563611
B0K~75K 67798.] 677981 67739 676392 675343 673463
75K~100K
100KE
o 8095 1565625 160079, 167099% 172%0.% 183391
K:1,000GT
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Table 6 Future Traffic Volume calculated by New Future
Estimation Method in 2006, 2011 and 2020

200633 20114 2020
1007 3¢ 620.6 6444 711.9
100~500 4994.6 4860.5 4948.8
500~1,000 20426 2169.2 1460.2
1,000~3,000 6777.0 7363.7 8030.1
3,000~5,000 2241.0 24548 2749.6
5,000~7,000 1005.5 1327.7 2064.7
7,000 ~10,000 1759.8 2221.7 3266.7
10,000 ~15,000 588.7 730.5 978 4
15,000 ~20,000 620.3 798.2 11414
20,000 ~25,000 417.2 515.8 693.2
25,000 ~30,000 607.4 857.6 1421.8
30,000 ~50,000 5454 727.9 11158
50,000 ~60,000 4244 561.8 849.9
60,000 ~75,000 236.1 339.6 567.7
75,000 ~100,000 214.0 268.9 371.2
100,000% °]4 181.4 195.6 226.6
g A 23276.0 26037.9 30597.6
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Table 7 Comparison to Traffic Volume calculated by
Existing Estimation Method in 2006

Avbay] 2006 A aEF (2006 A vl a(E}e])
100G/ T =7t 796 4173 | 3553 (80.5%)
100 - 500G/ T 4,895 46973 | 198H(4.2%)
500 - 3,000G/T 8,8144 7,883 | 931(11.8%)

3,000 - 5,000G/T 1,947 2,0758 | -1283(6.2%)
5,000 - 7,000G/T 8304 11415 | -3113(27.3%)
7,000 -10,000G/T 1,059 16323 | -5738(35.1%)
10,000-20,000G,/T 9963 1,054% | -58%(5.5%)
20,000 G/T o) 2,9314 2,907 24%(0.8%)

3 A 22,2683 21,830 438%
() AAdn] zpolof] gidt vlg

Table 8 Comparison with Traffic Volume
ANN Method in 2006

calculated by

 Aday] 2006 o3 wE (20000 A% ] (o))
100G/T vt 4863 418 453 (10.2%)
100 - 500G/T 4,560 4,697% -1372(2.9%)
500 - 3,000G/T 9,210% 78837 |13274(16.8%)

3,000 - 5,000G/T 21773 2,075% 1024 (4.9%)

5,000 - 7,000G,/T 14573 11413 | 3163(27.7%)

7,000 -10,000G/T 1,614 16324 | 18H(-1.1%)

10,000-20,000G/T 1,180% 1,054 | 1264(12.0%)

20,000 G/T )4 2,845 29074 | -62%(-2.1%)

A | 23507 21,8308 | 1693

() AA ] Zold it vl &

Table 9 Comparison to Traffic Volume calculated by New
Future Estimation Method in 2006

AE7)(GT) (20068 )4 E #2006 AA | Bla(Re])
1000 62063 4413 179.62(40.7%)
100 ~500 499463 4,6973 297.6%(6.3%)
500~1,000 2042.6% 24773 | 434.47(17.5%)

1,000~3,000 6777.0% 5,4063 1,3713/(25.4%)

3,000-~5,000 2241.03 2,075 1663 (8.0%)

5,000 ~7,000 1005.5% 1,141 |-13553(11.9%)

7,000~10,000 1759.8%) 1,632% 127.83(7.8%)

10,000 ~15,000 588.73 4497 139.74(31.1%)

15,000 ~20,000 620.3% 6053 15.3%(2.5%)

20,000 ~ 25,000 417.23 3263 91.2%(28.0%)

25,000~30,000 607.4% 6287 2206 (3.3%)

30,000 50,000 545.43) 6653 | -119.63(18.0%)

50,000 -~ 60,000 42443 4493 -24.6%(5.5%)

60,000 ~ 75,000 236.1% 3425 -105.9%(31.0%)

75,000 ~100,000 214.03 2943 80 (27.2%)

100,000 |4 181.4%) 2033 21.63(10.6%)

3 Al 23276.03) 21,8303 14463
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Fig. 16 Result Values Calculated by 3 Methods in 2006
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