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FimXER Modeling of Stock Pre-positioning and Distribution Planning
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This study presents the modeling of stock pre-positioning and distribution planning to
support emergency relief response. The objective of this study in general isto determine
the optimum amount of critical items to be covered in distribution centers and/or to be

distributed to disaster area(s).

In chapter 2, a two-stage stock pre-positioning model to obtain the maximum number of
inventory stocked, while at the same time preventing the result of zero proportion of a
single item type stored in distribution centers is developed. This model is applied to a |
real case with 33 disaster areas and 16 distribution centers in Indonesia. The |
sensitivity analysis is performed to show the effect of different upper bound of the

proportion of unsatisfied relief demand.




In chapter 3, we extend the first model to a new stock pre-positioning model that
integrates the decisions of the maximum proportion of relief demand covered in
distribution centers and the maximum amount of relief supplies delivered to a single
disaster area within a certain period of time. The proposed model is applied to the same
real system as in the first model with some upgrades of the data. Sensitivity analysis is
conducted by modifying the number of available vehicles and the total planning period

in order to improve the proportions of relief demand satisfied.

In chapter 4, a new model that integrates the decisions of the maximum proportion of
relief demand covered in distribution centers, the maximum amount of relief supplies
delivered to a single disaster area and the number of optimum vehicle available in
distribution centers is proposed. This model is an extension of the second model and
takes the risk of facility disruptions into account. This model is also applied to

Indonesia. All potential disruption scenarios are generated and analyzed.

In chapter 5, a distribution model that considers a single. distribution center, multiple
disaster areas, homogenous fleet of vehicles, multi-items and multi-periods is |
developed. This model integrates the transportation plans and demand satisfaction

decisions by conéidering route availability at a specific period of time. An illustration

that demonstrates a large-scale observation to all possible scenarios is provided.

Overall, this study states that stock pre-positioning and distribution planning problems
are important to be carefully planned prior to a disaster in order to minimize the
human suffering and loss of human life. Models related to stock pre-positioning and
distribution planning can be used to support the governments and/or decision makers to

prepare and respond quickly as the disaster strikes.
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