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Site selection model of container hub ports for overseas port cluster based
on the perspective of Chinese port and shipping enterprises
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Abstract: In response to the limitations of two types of site selection methods based on port evaluation and operations research
optimization, from the perspective of Chinese port and shipping enterprises, a model for selecting container hub ports in overseas port
clusters was established, considering both the lowest total cost of logistics network and the optimal supply conditions of hub ports. The
model was solved using the second-generation non-dominated sorting genetic algorithm ( NSGA-1II ). Taking the port cluster on the
West Coast of Africa as a case study, the constructed model was applied to conduct a simulation analysis of the container hub port
selection schemes under different scenarios, and the priority sequence for the construction of container hub ports within the port cluster
was determined based on the hub port weighted selection probability. The results demonstrate that the model can integrate the
advantages of the two site selection methods and can be solved efficiently based on the NSGA-II algorithm, making the obtained site
selection results more in line with the interests of Chinese operators. Moreover, from the perspective of China, some ports led by the
Port of Tangier and the Port of Durban possess hub value among the port cluster on the West Coast of Africa.
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Table 5 Location results of container hub ports on the West coast of Africa

L LB R/ 10" S WA IR AL s Ve 7
b i i il P ARp i i R0
0.6 1.1941 0.9978 1.233 1.233 1,2 1,2
0.7 1.2524 1.0366 1.233 1.233 1,2 1,2
2 0.8 1.3106 1.0755 1.233 1.233 1,2 1,2
0.9 1.3687 1.1144 1.233 1.233 1,2 1,2
0.6 1.13238 0.9761 1.680  1.763 1,2,7 1,2,3
0.7 1.2013 1.0168 1. 680 1.763 1,2,7 1,2,3
3 0.8 1.2948 1.0575 1. 680 1.763 1,2,7 1,2,3
0.9 1.3558 1.0982 1.680 1.763 1,2,7 1,2,3
0.6 1.1197 0.9578 2.210  2.098 1,2,3,7 1,2,3,16
0.7 1.1896 1.0023 2.210 2.098 1,2,3,7 1,2,3,16
4 0.8 1.2572 1.0417 2.210 2.098 1,2,3,7 1,2,3,16
0.9 1.3254 1.0813 2.210  2.098 1,2,3,7 1,2,3,16
0.6 1.0955 0.9344 2.638  2.460 1,2,3,7,8 1,2,3,13,16
0.7 1.1648 0.9781 2.638 2. 460 1,2,3,7,8 1,2,3,13,16
3 0.8 1.2360 1.0213 2.638 2.460 1,2,3,7,8 1,2,3,13,16
0.9 1.3131 1.0644 2.638  2.460 1,2,3,7,8 1,2,3,13,16
0.6 1.0855 0.9133 3.034  2.907 1,2,3,7,8,9 1,2,3,7,13,16
0.7 1.1545 0.9570 3.034 2.907 1,2,3,7,8,9 1,2,3,7,13,16
6 0.8 1.2224 1.0000 3.034 2.907 1,2,3,7,8,9 1,2,3,7,13,16
0.9 1.2899 1.0432 3.034  2.907 1,2,3,7,8,9 1,2,3,7,13,16
0.6 1. 066 4 0.8962 3.396  3.203 1,2,3,7,8,9,13 1,2,3,7,13,16,20
0.7 1.1355 0.9399 3.396 3.294 1,2,3,7,8,9,13 1,2,3,7,11,13,16
7 0.8 1.2039 0.9836 3.421 3.334 1,2,3,7,8,9,10 1,2,3,7,8,13,16
0.9 1.2716 1.0273 3.503  3.334 1,2,3,6,7,8,9 1,2,3,7,8,13,16
0.6 1.0495 0.8924 3.783 3.590 1,2,3,7,8,9,10,13 1,2,3,7,11,13,16,20
0.7 1.1307 0.9368 3.783 3.721 1,2,3,7,8,9,10,13 1,2,3,7,8,11,13,16
8 0.8 1.1990 0.9827 3. 865 3.763 1,2,3,6,7,8,9,13 1,2,3,6,7,11,13,16
0.9 1.2707 1.0253 3.890  3.803 1,2,3,6,7,8,9,10 1,2,3,6,7,8,13,16
0.6 1.0453 0.8907 4.165 3.977 1,2,3,7,8,9,10,12,13 1,2,3,7,10,11,13,16,20
9 0.7 1.1140 0.9346 4.165 3.977 1,2,3,7,8,9,10,12,13 1,2,3,7,10,11,13,16,20
0.8 1.1980 0.9818 4.252  4.017 1,2,3,6,7,8,9,10,13 1,2,3,7,8,11,13,16,20
0.9 1.2655 1.0239 4.252  4.199 1,2,3,6,7,8,9,10,13 1,2,3,6,7,8,9,13,16
0.6 1.0438 0.8900 4.499 4.381 1,2,3,7,8,9,10,12,13,17 1,2,3,7,8,9,10,13,16,25
10 0.7 1.1133 0.9332 4.499 4. 381 1,2,3,7,8,9,10,12,13,17 1,2,3,7,8,9,10,13,16,25
0.8 1.1832 0.9807 4.634  4.587 1,2,3,6,7,8,9,10,12,13 1,2,3,6,7,8,9,10,13,16
0.9 1.2522 1.0220 4.634 4.587 1,2,3,6,7,8,9,10,12,13 1,2,3,6,7,8,9,10,13,16

94995V, 1 ,0,7,

RN BORAELUER s S SR A X AL UG N, LN, 203 R V8 ) FAR 1) 3 B >R T R0 S R

R (12) AR R R0 EHEHE T 2l R i %S0 B IR P R A s BT L
IEHE R AT 22 AR R RUE B A GEIRHE R KR HE A R R 1R AL HE A R R
4398 100% ,100% |, 82. 33% . 75. 22% .50. 72% .48. 64% .38. 47% .31. 89% .26. 50% .17. 17% .9. 83% .
7.97% .5.69% 3. 28% .2.28% 0%

APUL  AEARYHPEIEE RS LU R PE S K WS AP RS X T AR N DY i 5 o ) 2 T A S A s i S R OCER
B, HAXALE INBGE PR IIA R T 100% 5 BeAh, 18 2 5 il 38 G B2kl il JRAHE
B L AR BT 22 R R RS A TR A RIS | BT B 2R A BT 4 F A 2 o el e D e K
BEATR , S T 7l D G 6 2 e DXV ) B AR AR AL M 1228 R PV I A5 A SR T PG 08 2 A R A A A 7
PRI DT FEASTETEA —B, BT 725 T b 12 B U BORRR 2R 1F R BT HE Lk O A2 0 (ELIS AT T
[, 10 F A 98 P RX AL A (ELAS B2 40, 355 T B 908 ) A 55 S o R A v 8 3 9 P 1) o Pl I 5 e el g 4
BAAIB AT KA KA R e URIEAARFT 5 T HARHE D AEA W AT rh R T —E AR AL (. &
WSR3 s AR A VO T s DX L7 I EL AR R s 11 S B0 e 1 R 2 ) o
FIREE
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