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Abstract

The purpose in this study is development of model for the Container Terminals of
Pusan Port. First of all, Quantitive and Qualititive factors are characterized which effects
on Physical Distribution System in Container Terminals. The System Dynamics method is
used to develope the model by using these factors. This model is able to present the
timinig of investment in Container Terminals of Pusan Port. Six models are showed by
change of parameters in System Dynamics, in this paper. In the model, Five feedback loop
were found.

Loop 1 : Number of Liners — Number of Congested ships — Port’s Charges — Export &
Import Cargo Volumes — Number of Liners— The will to investment of
government — Length of berth— Number of Liners. Negative loop was
acquired.

Loop 2 : Port’s Charge — Economic of Port — The will to Private management —
Efficiency for Port’s Operation — Port’s Charges. Positive loop was acquired.

Loop 3 : Number of Congested ships — Planning for future development — Information
Service — Support service for port’s user — Number of Congested ships.
Negative loop was acquired.
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Loop 4 : Number of Congested ships — Planning for future development — Extent of

stacking area— Number of handling equipmint — Number of Congested

ships. Negative loop was acquired.

Loop 5 : Export & Import Cargo Volumes — Number of Liners — Economic of Port —

Support service for port’s user — Export & Import Cargo Volumes. Positive

loop was acquired.

System’s level variables were selected as followings ; Number of Liners, Number of
Congested ships, Export & Import Cargo Volumes, Length of berth, and Port’s Charges.
As result of simmulation of model, fluctuation of respective year was found in level

variables. This fluctuation can be used properly to present timing of investment.
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Fig. 2.1 Flow chart of System Dynamics.

Table 3.1 Components of Port’s competitive power(Case of foreign study)
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Table 3.2 Components of Port’s competitive power(Case of domestic study)
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Table 3.3 Detail items of Port’ competitive power
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Table 4.1 Basic behavior of the container terminal of the Pusan Port

T + 1996 1997 1998 1999 2000 2001 2002 | 2003
A7NAAZE (H/3) 2,809 | 2,819 | 2,846 | 2,912 | 3,047 | 3,303 | 3,768 | 4.613
A A A S FH/Q) 265 246 218 186 154 127 108 104

Aol EFF(TEU/A) (2.784,194] 2,802,139 | 2,833,642(2.874,724| 2,923,436 | 2,908,473 3,045,456 3,188,474

* 5 4 o] (m) 2,377 | 2,483 | 2,649 | 2,885 | 3,207 | 3.635 | 4,203 | 4.953

g qk u] £ () 34.5 36.4 38.9 41.7 44.1 45.4 45.3 44.0

g
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Fig. 4.2 Graph for Basic behavior.
Table 4.2 Fluctuation of componets by change of parameter value( Model 1)
T ¥ 1997 1998 1999 2000 2001 2002 2003
o RS | 2,819 2,846 2,912 3,047 3.303 3,768 4,613
' 5 ¥
model | $7}814% | CS 246 218 186 154 127 108 104
1
a:(f . | OF 12,802,139(2,833,642| 2,874,724 | 2,923,436 | 2,908,473 | 3,045,456 | 3,188,474
71 £ | +5=01%
2 d 7% BL | 2483 2.649 2,885 3207 3635 4203 4,953
PC 36.4 38.9 41.7 44.1 45.4 45.3 44.0
F : RS : A4 (H/49), CS : AAHS(H/), OF : Ado|JEER(TEU/Y)

BL : ¥#%Z°](m), PC : 3| 4($)
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Table 4.3 Fluctuation of componets by change of parameter value( Model 2)
7 B 1997 | 1998 | 1999 | 2000 2001 2002 | 2003
RS | 2,823 | 2.869 | 2,988 | 3.246 | 3.769 | 4.641 | 5.939
T % % | cs | 26 219 187 157 136 132 157
del Z71415%
m°2e ® OF | 2,898,788 | 3,033,092 | 3.218.863 | 3,461,245 | 3,771,012 | 4,161,151 | 4,649,851
R s
T”;/ BL | 2592 | 2.884 | 3.318 | 3.942 | 4.834 | 6.110 | 7.957
(2
PC | 36.5 39 41.7 44.1 456 46.1 46.3
F © RS : A7AAAESE (H/3), CS : AAAH(H/Q), OF : A=y EFF(TEU/)
BL : ®%7o|(m), PC : &2]-L($)
Table 4.4 Fluctuation of componets by change of parameter value( Model 3)
+ B 1997 | 1998 | 1999 | 2000 | 2001 2002 | 2003
RS | 2.827 | 2,891 | 3.065 | 3.458 | 4.174 | 5.273 | 7.034
T 5 % | cs | 246 219 188 161 146 155 212
del| Z71816%
m°3e ?% ° | OF |2.996.873|3.240.879 |3,590.886| 4.070.831 | 4.720,064 | 5.593.878 | 6.774.084
mE=;l999 | BL | 2,701 | 3131 | 3,794 | 4,800 | 6,330 | 8.687 | 12,392
PC | 365 | 38.9 | 41.7 | 441 458 46.9 48.8
F : RS : A71AHESE (H/4), CS - AAAHL(H/Q), OF : AdHolYEFH(TEU/D)
BL : ®%7o|(m), PC : &3H]L($)
Table 4.5 Fluctuation of componets by change of parameter value( Model 4)
+ ¥ 1997 | 1998 | 1999 | 2000 2001 2002 2003
A 7] & | RS| 2948 | 3,128 | 3.445 | 4,008 | 5.031 | 6.764 | 9537
V4% | cs | 247 222 198 182 186 235 416
1= X
model| ¥ ¥ F | o5 19 998 788 [3.033.092(3.218.045| 3.461.865 | 3.772.740 | 4.166.048 | 4,662,900
4 Z71815%
S BL | 2591 | 2.884 | 3.318 | 3.943 | 4.834 | 6.110 | 7.957
T5Z7188
% PC | 36.5 39.0 | 41.8 44.7 47.5 51.1 59.5
F : RS : A7AA}E (H/3), CS - AAAHFE(H/Q), OF : Adev &5} (TEU/)

BL : ¥%4e°l(m), PC : ¥ &(8)
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Table 4.6 Fluctuation of componets by change of parameter value( Model 5)

& % 9l

T = 1997 1998 1999 2000 2001 2002 2003
RS | 3,094 3,457 4,111 5,320 7.516 | 11,328 | 18,343
A7 A
. Z7184% CS 248 22.7 212 219 282 522 1,045
5 ' F ¥ OF | 2,996,873 | 3,240,879 | 3,591,085 | 4,072,458 | 4,724,870 | 5.609.082 | 6.836.183
Z71816%
BL | 2,701 3.130 3.794 4,800 6.329 8.686 12,393
FEE7HE9%
PC 36.5 39.0 41.9 45 4 50.2 60.5 89.4
F ¢ RS : AZAFS (H/d), CS : AAH$(H/Q), OF : Ade|vEEF(TEU/A)
BL : ¥5Z°]l(m), PC : &wh]L($)
Table 4.7 Fluctuation of componets by change of parameter value( Model 6)
- 5 1997 1998 1999 2000 2001 2002 2003
RS 2,819 2,847 2.917 3,059 3.328 3.818 4,709
g}ak=] CS 245 216 182 150 122 103 99
m°6del Aul~% | OF |2,816.812(2.872,015 | 2.945.101 | 3.034.293 | 3.141.201 | 3.266.310 | 3.410,939
90% |BL| 2.484 2,649 | 2.886 3,207 3,636 | 4.204 | 4,956
PC 37 39 42 44 45 45 43
F ¢ RS : A71AH3EE (H/d), CS @ AAF5(H/A), OF : AHoviESA(TEU/D)
BL : #5%Zo]l(m), PC : &]L($)
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