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Abstract: Seasonal fluctuations in supply chain parameters are commonly caused by
weather conditions variations, religious or national ceremonies, holidays, and periodic
pricing strategies. As an example, the New Year holidays affect the demand for goods
and services, such as food, water, hospitality, and transport. Hence, coordination of
the supply chain items and operations, such as production, warehousing, purchasing,
and transportation, according to seasonal demand, has been aimed at supply chain
responsiveness and efficiency. Also, proposing price menus for raw materials by
suppliers motivates supply chain decision-makers to redesign purchasing strategies
according to seasonal fluctuations of supply. In addition, weather conditions and
tourism seasons lead to seasonal fluctuations in the transportation system parameters,
such as capacity, accessibility, price, and agility. Resilient supply chains are capable
of tolerating disruptions and recovering in the short run. Considering additional
capacities, such as production and warehousing, and providing surplus capacities in
human resources and financial affairs are commonly used resiliency strategies in
supply chain design and planning.

Introduction: Seasonal fluctuations in demand and transportation affect the efficiency and
responsiveness of the distribution networks. This paper contributes to the seasonal planning
of distribution networks involving multiple products, customers, distributors, and transporters
under simultaneous demand and transportation seasonality.

Materials and Methods: Accordingly, a multi-period, multi-season mixed-integer linear
mathematical model is proposed to formulate dissimilar simultaneous seasons of demand and
transportation for distribution network planning problems. It is assumed that the seasonal
patterns of demand are dissimilar for customers, products, and periods. Likewise, the
transportation seasonal patterns differ according to periods, products, distributors, and
transporters. In addition, warehousing surplus seasonal inventory is included in the newly
developed model formulation as a resiliency strategy. The proposed model is solved in an
automotive parts distribution network case study using the CPLEX solver.

Results and Discussion: Results showed the necessity of layoff of one distributor during a
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transportation season and tolerating approximately double costs in the resilient plan over the
corresponding non-resilient network. The results highlighted seasonal transportation volumes
of automotive parts from distributors, seasonal inventory levels at customers, and cases of
temporary seasonal layoff of vehicles. Additionally, one of the distributors was temporarily
under seasonal layoff during one of the transportation seasons, and no shipment was sent to
customers by this distributor during that period. Furthermore, comparing the resilient and
non-resilient states in the case study showed that the resilient distribution network's costs
were nearly twice as high as the non-resilient state, with relevant managerial
recommendations provided.

Conclusions: Considering seasonal fluctuations of demand and transportation costs results in
a more efficient distribution network planning, and provides the opportunity for seasonal
layoff and resilience. Also, resilient seasonal distribution network planning causes higher
costs than the non-resilient network.

Keywords: Seasonal Distribution Network Planning, Resilience, Seasonal Transportation,
Seasonal Demand, Multi-Period Multi-Season Linear Mathematical Model, Automobile Part-
Making Industry.
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