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A study on the Development of Dynamic Models

under Inter Port Competition

Ki Tae Yeo® - Cheol Yeong Lee**

Abstract

Forecasting the volumes of container cargo correctly is very important in that
it is onc of the most important factor to establish a port development planning
and to select a port operating system. In a view of dynamic characteristic of
container cargo volumes which should be changed by the effect of competitive
ports, the overall information of the competitive ports should be considered to
estimate the volumes of container cargo. One of the forecasting approach for the
cargo volumes is the simulation technique which can reflect the complicate
situation. The objectives of this paper are as follows;

1) to establish the structural model for system dynamics:

2) to develop the structural simulation model by HFP considering the inter
competitiveness between ports;

3) finally to test its significance by the application of several major ports around
northeast Asia.
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(Fig. 20 Detailed flow diagram of Unit Port model
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{Tabile 1) Basic behavior of the container terminal of Pusan port

2o 1998 | 1999 | 2000 | 2001 | 2002 | 2003
3} 21 2] ) 2= , ;
BADAIT o | sy | o900 | o1es7 | L1 | 14w
y: ] 2=
BEIRN 61 43 29 19 13 3
71 e oj 1]
ol R |5151526 | 5539.037 | 5973804 | 6.457,356 | 7.021.476 | 7735482
(TEU/)
Bz 7]
FTAC sy | oose 2097 | 3419 | 3900 | 47
skuly o ] - _
@ [@]% 192791 | 198665 | 132937 | 134719 | 133955 | 131256

-

Ratio of levei variables

T RS 743 ‘1] A —lr‘] 63:};

(A, CS 0 A A7),
OF @ 7o &E5d(TEUK)
BL @ F700lim). PC o ] 8(w)
(Fig. 3> Graph of basic behavior
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(Table 2) Fluctuation of components among competitive ports in northeast asia

AEHS | FNAHYF | AEHS | e Egy | RFELo) k)&
8 ot @) @) | (TEUM) (m) (W)
1998 793 147 1,394,440 10,385 116312
1999 830 143 1,428,011 10,531 119,982
2w | 2000 879 137 1,468,555 10,718 124,542
2001 943 127 1,514,830 10,946 129,869
2002 | 1025 113 1,565,175 11,218 135,685
2003 | 1128 9% 1,617,620 11,537 141,485
1998 894 9 3,020,795 5275 128955
1999 953 9 3,245,712 5,370 133,014
2000 1,028 8 3,542,178 5,490 138,012
P :
2001 1,119 8 3,921,202 5,639 143,732
2002 1,225 6 4,396,692 5818 149,734
2003 1,344 5 4,986,413 6,031 155,295
1998 753 18 5,503,264 5873 98909
1999 809 17 5,828,162 6,073 102,408
4o o | 2000 879 15 6,246,099 6,333 106,117
2001 %62 13 6,766,625 6,660 109,239
2002 | 1052 10 7,406,573 7,063 110575
2003 | 1141 7 8,192,166 7551 108,709
1998 818 7 2,130,236 3,384 97,793
1999 885 5 2.254,617 3519 99,849
q g | 2000 963 4 2,416,363 3,693 10,050
2001 1,043 3 2,623,058 3913 99,089
2002 1,114 2 2,887,504 4,184 95,314
2003 1,158 1 3,229,808 4516 89,313
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(Table 3) Distribution values of container cargo volumes

(unit : TEU)
T ok 32 a3 | Few di
1998 | 5330683 | 1696016 | 3674101 | 5634301 2,500,942
1999 | 5488376 | 1732855 | 4,149,002 | 6,004,287 2,735,920
2000 | 5770688 | 1794571 | 4328534 | 6530510 2,952,790
2001 6,001,327 | 1826597 | 4728225 | 7014239 | 3,162909
2002 | 6223604 | 1848608 | 5192878 | 7509121 3,410,394
2003 | 6563581 | 1904682 | 5871209 | 7592208 3,802,968
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{Table 4) Comparison of results between Unit Port model and KM
T5 1998 1999 2000 2001 2002 2003

KMI

o2 5 5,595,313 | 6,020,945 | 6,446577 | 6,872,209 | 7,297,841 | 7,723,473
FHABE
aeaA | 515452 | 5539,037 | 5973804 | 6457,356 | 7,021,476 | 7,735,482
%e

(OKMio = x m2Z 8 3 8 |

|
g 9,000,000
8,000,000
7,000,000
6.0

(Fig. 7> Graph for comparison between Unit Port model and KMI
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(Table 5> Comparison of results between Port Competitive mode! and KM

S 1998 1999 [ 2000 2001 2002 2003

KMl o \ a V\\_ ~ -

A2 5,595,313 6,020,945 6,446 577 6,872,009 7,297 841 TORAT
ahrh 7l o - ]
o 3330683 1 5488376 5.770.683 6,001,327 6,003,604 6,563,581
il ehd | |

OKMI o = Wz A E TP
9.000.000

8,000,000 :
] eane gy 0072209
7,000,000 6.020 945 ! ¢ 0p1 327

5,000,800

(Fig. 8> Graph for comparison between Port Competitive model and KM
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