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Abstract: carbon

emission, and freight loss rate of transportation network,

Aimed at the lowest total cost,

an optimization model of railway cold chain logistics
network with stochastic demand and transportation
capacity constraints was established. The model is
transformed  deterministically using the chance-
constrained programming theory, and an adaptive genetic-
simulated annealing algorithm (A-SAGA) is designed. The

optimal cold chain logistics transportation scheme set is
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obtained by MATLAB

sensitivity analysis of freight subsidy, train travel speed

simulation calculation. The
and freight category are conducted. The simulation results
show that under the multiple conflicting objectives of
considering transportation costs, carbon emissions, and
cargo loss rates, rail cold chain market share can be
improved significantly when 5% of the freight subsidy is
applied, or only 70 km - h™' of train travel speed is
increased. These two methods can be used flexibly under
different infrastructure conditions. Cargo with varying
degrees of sensitivity to transit time directly affects the
change in the rate of cargo loss and the initial value of rail
market share.

Key words: railway cold chain logistics; chance-
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Fig.1 Structure of cold chain transport process
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Tab.3 Road transport distance from initial logistics center to initial node
IS BRIB RS/ km

I O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 30 298 130 185 108 126 307 282 254 238 175 168 100 148 196
2 298 30 174 171 233 257 302 101 75 162 273 — 289 206 341
3 175 273 200 244 158 257 403 292 270 312 30 160 89 81 56
4 168 — 271 310 220 — — 412 394 388 155 30 147 236 117
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Tab.4 Railway/road/air transport distance from ini-

tial logistics center to destination logistics

center
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J
I 1 2 3
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1677/1531/—
1742/1 775/ —

1976/1938/1 664
1665/1653/1407
1 910/1870/1 540

—/2.000/1 676
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Tab.5 Road transportation distance between desti-

nation logistics center and destination node

A BRIEREEES /km
D
/ 1 2 3 4 5 6 7 8 9 10
1 30 329 234 — 76 120 161 181 169 225
329 30 218 228 334 322 177 181 309 178
3 — 228 — 30 — 393 278 404 — 249
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Tab.6 Values of other relevant parameters
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Tab.7 Simulation results
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T OD EH/20t ER AR AR /10770 HERL/t TR/ Y% prem e prom
N A jRS
1 941 6.52 1.70 79972 4.78 19.1 56.7 24,1
2 856 6.83 1.83 72272 4.57 23.7 51.3 25.0
3 829 7.28 1.91 93 043 4.60 24.2 55.2 20.5
4 896 7.45 2.16 91 897 4.34 24.8 46.4 28.8
5 866 7.49 1.96 92 205 4.68 24.7 48.0 27.3
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Fig.5 Comparison of A-SAGA and GA algorithm

operationunder random OD
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Fig.6 Effect of railway subsidy on railway market

share
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Fig.7 Effect of railway speed on railway market
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