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Location-Routing-Inventory Optimization for Cold-chain Logistics Distribution Network
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Abstract: To control the cold-chain distribution cost and optimize the spatial layout of three-tier cold-chain
logistics distribution network, the multi-objective optimization model of location-routing-inventory based on
fuzzy-stochastic demand was proposed. Taking Beijing-Tianjin-Hebei urban agglomeration as the study case,
the optimal solution was provided. Considering order lead time and the fuzzy-stochastic nature of demand for
cold-chain products, due to the three-tier cold-chain logistics distribution network composed of logistics base,
distribution centers and terminal nodes, the fuzzy-stochastic variables were introduced to establish the
integrated optimization model CLRIP. First, the optimal order cycle time and inventory management strategies
for each candidate distribution center were determined by using the exhaustive method. The customers were
randomly paired with the candidate distribution centers to determine the locations and quantities of distribution
centers needed to open. Subsequently, based on the fuzzy-stochastic demand of customers and taking into
account the costs (e.g. , land, inventory and distribution ), the location-routing dynamic planning was
carried out. The model was refined by using the improved Tabu search algorithm till the final requirement was
achieved, thereby determining the distribution centers to be open and their optimal transportation routes.

Finally, the multiple groups of experiments on Beijing-Tianjin-Hebei urban agglomeration were analyzed. The
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result indicates that the objective function value and deviation stability of the optimal solution were better than

those of the control group with fixed demand, verifying the effectiveness of CLRIP model and the improved

algorithm. The study findings provide optimal location, distribution routes, and inventory management

strategies for constructing and optimizing cold-chain logistics distribution network for Beijing-Tianjin-Hebei

urban agglomeration.

Key words: intelligent transport; location-routing-inventory; Tabu search algorithm; cold-chain logistics;

distribution network ; Beijing-Tianjin-Hebei urban agglomeration
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Fig. 1 Abstracted structure of three-tier cold-chain

logistics distribution network
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Fig. 2 Spatial layout of customer points and alternative

distribution centers
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Tab. 6 Optimal solutions with CLRIP model
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Fig.3 Optimal location-routing scheme for distribution centers
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