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Fig. 2 The basic flow chart of genetic algorithm
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Fig. 3 The solving process of genetic algorithm
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Tab.2 The hub location and total costs of single allocation hub-spoke network

hub-number %%

order-sequence iy

! : X 4 3 41k SURA /T X 21 3% ik BSAR /T8
1.00 6 42,94,98,101,147,159 2 554 317.15 7,31,41,106,129,160 2 601 847.85
1.00 7 42,52,107,119,141,147,159 2 718 814.72 7,18,42,83,130,151,159 2 795 222.96
1.00 8 33,52,61,101,112,129,151,159 2927 513.03 27,35,41,95,98,101,146,160 3017 064. 37
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Tab. 3 The hub location and total costs of linear hub network
hub-number %% order-sequence Z iy

! ! X 4 3 41k SRAS/TT X 4 1 ik BAR /T8
0. 90 6 46,84,99,107,117,127 2047 232. 38 6,7,8,44,50,94 2 745 911. 76
0. 90 7 98,99,105,106,107,108.,117 2 212 257.81 16,60,76,107,108,115,133 2 938 997. 22
0.90 8 69,98,99,107,108,115,117,127 2 648 124. 38 16,27,67,80,91,98,131,150 3 206 362. 25
0. 80 6 46,87,99,105,106,115 1908 236. 62 28,48,55,99,107,159 2 600 295.58
0. 80 7 58,79,98,99,108,116,117 2029 851.61 16,26,44,52,99,115,132 2794 272.51
0. 80 8 84.,98,99,105,106,107,108.116 2395 134.78 18,43,55,69,97,104,159,163 3018 448. 30
0.75 6 68,87,99,107.,115,117 1 830 236. 90 60,96.106,126,138,148 2 532 203. 41
0.75 7 46,89,98,107,108,116,127 1983 534. 23 7,28,30,48,80,115,159 2 682 056. 90
0.75 8 43,79,84,99,105,106,107,117 2 190 347. 46 18,24,35,42,61,68,98,132 2 874 560. 37
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Tab. 4 The hub location and total costs of circular hub network
hub-number % 5% order-sequence i fi%h
! g X 4 3 41k BA /T8 X 21 3% ik BNAR /T8
0. 90 6 76,98,99,106,116,117 2 289 957. 44 34,54,85,95,115,148 2 410 352.06
0.90 7 98,99,106,108,115,117,127 2 454 337.99 27,34,43,56,57,84,123 2 670 127.22
0. 90 8 66.93,94,103,112,113,125.140 2 595 503. 34 26.27,55,84,106.114,127,160 2 794 525.70
0. 80 6 84,99,107,117,108,127 2 044 015. 42 16,36,60,84,117,153 2 362 160. 39
0. 80 7 46,96,106,107,117,118,127 2 308 277. 37 14,37,45,69,107,108,148 2532 933. 32
0. 80 8 76,98,99,108,113,115,116.,127 2513 170. 89 16,35.41,44,61,67,125,160 2 804 232.79
0.75 6 66,79,84,106,107,112 1982 450. 14 16,46,69,96,98,116 2 304 225.79
0.75 7 34,76,98,99,106,117,118 2 209 478. 23 14,16,49,67,95,98,149 2 492 354. 15
0.75 8 45,46,84,99,106,116,117,127 2390 972. 87 14,46,76,96,107,116,126,142 2 765 879.73
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Comparison research of maritime hub network along Belt
and Road Initiatives considering scale effect

YAO Wanying, HU Zhihua®, LIU Chanjuan

( Logistics Research Center, Shanghai Maritime University, Shanghai 201306, China )

Abstract: In order to optimize the maritime hub network of the Maritime Silk Road and promote the
implementation of the Belt and Road Initiatives (B&.R), based on the traditional hub-spoke maritime
network, the structures of the linear and circular hub networks are established separately. With
introducing the discount of scale effect, genetic algorithm is used to solve the hub location of different
maritime networks. Finally, based on the results, the applicability and total costs of three different
network structures, i. e. , hub-spoke network, linear hub network and circular hub network, are
compared and analyzed. The results show that under the background of the Belt and Road Initiatives,
changing the single allocation hub-spoke network and constructing the linear and circular hub network
can give full play to the scale effect of policy guidance and reduce total transportation costs. It further
proves that the Belt and Road Initiatives have positive effect for the development of maritime trade

along the region.

Key words: maritime network; the Belt and Road Initiatives; hub location; scale effect; genetic

algorithm





