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ABSTRACT

The Pearl River Delta (PRD) demonstrates one of the most prosperous
trading activities in harbor economies in China. The unique transportation
system of the Pearl River stimulates business around the world to establish
inland production facilities in China, subsequently utilizing the cheap labor and
land costs of China as a competitive advantage. Finished products can then be
shipped worldwide via international harbors located in Hong Kong and
Shenzhen. Because of the prevalent trade and production activity, the massive
requirement for transportation has led the PRD to become an essential stop for
merchant ships worldwide. Furthermore, due to the diversity of transportation
modes in the PRD, liner carriers must efficiently handle the complicated
problem of container management. Thus, this study proposes a mathematical
network model in provision of the empty container management problem in the
PRD. Considering numerous factors such as heavy container dismantlement,
empty container dispatch, and container rental, as well as the characteristics
and limitations of the land and water transportation systems in the PRD, this
mathematical network model can be used to effectively analyze problems.
Subsequently, by using the merchant ships of specific nationalities as an example,
this study analyzed the optimal dispatch strategies during peak and off-peak
seasons, and further conducted sensitivity analysis of various locations during
demand changes.

Key Words: Pearl River Delta; Container repositioning; Liner shipping;
Network analysis
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1 DENFEFEBEOSERIES
(B3 : 1,000 TEU)
\ 2007 2008 2009 2010 2011
E s | Hoth| fEE |Hoth| fEE | Bk 2 | Hotk| f#E | Hatt
R 26.11 [13.33%| 27.98 [13.36%| 25.00 |[13.16%| 29.00 [13.26%| 31.50 |13.35%
KR 197 [1.01% | 195 |[093% | 184 |097% | 198 |091% | 2.17 |0.92%
PR 390 | 1.99% | 3.98 |1.90% | 3.80 |[200% | 471 |215% | 580 |2.46%
PRy 547 | 2.79% | 5.60 | 2.67% | 6.02 |3.17% | 653 |299% | 7.50 |3.18%
T 7.10 | 3.62% | 850 |4.06% | 870 |4.58% | 10.08 |4.61% | 11.50 | 4.87%
P 712 | 3.63% | 797 |381% | 731 |3.85% | 887 |4.06% | 976 |4.14%
Al 338 | 1.73% | 3.69 | 1.76% | 3.46 | 1.82% | 4.12 | 1.88% | 426 |181%
HH 382 | 1.95% | 4.16 |1.99% | 3.74 |1.97% | 428 |1.96% | 455 |193%
HE 9.46 | 4.83% | 1032 | 493% | 1026 | 5.40% | 12.01 | 5.49% | 13.02 | 5.52%
v 23.94 [12.22%| 2449 [11.69% | 21.04 [11.07%| 23.53 [10.76% | 24.40 |[10.34%
=] 243 | 124% | 256 | 1.22% | 225 |1.18% | 256 |1.17% | 247 |1.05%
21 1328 | 6.78% | 13.40 | 6.40% | 11.95 | 6.29% | 14.17 | 6.48% | 16.06 | 6.80%
Elehs 280 | 1.43% | 3.00 |143% | 2.88 |1.52% | 326 |149% | 325 |1.38%
i3 1026 | 524% | 9.68 | 4.62% | 858 |4.52% | 9.18 |420% | 9.64 | 4.08%
EHI 20.81 |10.62%| 21.41 [10.22%| 1825 | 9.61% | 22.34 |1021%| 22.57 | 9.56%
wrinyE 27.94 [14.26% | 29.92 |14.29% | 2587 |13.62%| 28.43 [13.00% | 29.94 |[12.69%
BT 934 | 477% | 1122 | 536% | 1042 | 548% | 13.07 | 5.98% | 14.69 | 6.22%
[N 8.89 | 4.54% | 11.00 | 525% | 11.19 | 589% | 1249 | 571% | 14.40 | 6.10%
e 323 | 1.65% | 348 | 1.66% | 2.80 |147% | 3.02 |138% | 2.80 |1.19%
EEANER 4.64 | 237% | 513 |245% | 464 |244% | 507 |232% | 573 |243%
HEFN 195.89 | 100% | 209.44 | 100% | 190.00 | 100% | 218.70 | 100% | 236.01 |13.35%
HERGUE IR | 53.64 | 27% | 56.90 | 27% | 50.48 | 27% | 5836 | 27% | 6137 | 26%
RPEHE /A | 105.65 | 54% | 114.92 | 55% | 104.86 | 55% | 122.52 | 56% | 132.08 | 56%
HERFHOME
RSO - 51% - 50% - 48% - 48% - 56%
HE S HLp

FF o LEEREBORRE NG - FUsEEE -
2.TEU J twenty-foot equivalent unit 7§55 - R HRERBE = -
ZRIAYE © Calrkson Research Services [ o
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#£2 EIREEMGERERENET
(B 1 1,000 TEU)

oo I 2007 2008 2009 2010 2011
A RE SR ] 14,644 13,562 11,722 13,819 15,034
BACSERETE ] 6,093 6,522 6,459 6,909 7,539
ANt E Al 2.4 2.1 1.8 2 2
SEEERTEA 9,101 8,583 7,327 8,737 9,360
SEER M 4218 4,021 4,076 3,975 4,175
ANt gl 22 2.1 1.8 22 22
B TEEETE A 2,387 2,256 1,883 2,188 2,267
BEATERE SR A 2,125 2,276 1,748 1,955 2,042
ANt gl 1.1 1 1.1 1.1 1.1

B ¢ ACERETT.2 TP R R R AT I » ST 52 0 EL R B
FRDUR A& -
R JE © Neylan™ o
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