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_ ¢ ABSTRACT

After a large-scale natural disaster, the lack of supply and unfair distribution of
relief items can cause high human casualties and hinder the function of the humanitarian supply chain.
Therefore, this study aims to present a framework based on mathematical modeling for the proper
distribution of relief items among the affected areas in Tehran.

[YIETEY In this study, mathematical modeling was used for the distribution of relief items in a humanitarian
supply chain at two high and low levels. For this purpose, a multi-purpose and multi-level humanitarian
supply chain was first developed. The proposed model had three objective functions that were solved by
the weighted sum method.

IR According to the results, with the decrease in the supply parameter, the amount of unmet demand
increased, and there was a shortage of essential items in all periods. This shortage affected the desirability
of distribution among recipients and had a negative effect on the performance of the humanitarian supply
chain and fair distribution. On the other hand, with the increase in supply parameter, there was a surplus
of items, and considering the time window, there may be no demand for some food items, which can lead
to their spoilage. In this case, an additional cost is imposed on the chain.

; The proposed model is suitable in the event of natural disasters locally in urban areas of
Received: 09 May 2023 ¢ Tehran (with a certain number of residents). The results of this study can be useful for managers to make
Accepted: 22 Jun 2023 appropriate decisions after disasters and control the situation.
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Extended Abstract

Introduction

fter large-scale natural disasters, the lack

and/or unfair distribution of supply causes

various damages and hinders the functioning

of the humanitarian supply chain. The

affected areas located at a long distance
cannot be ignored for receiving aid in case of limited
resources or increased costs in properly managing the
humanitarian supply chain. The distribution of the necessary
livelihood items must be fair. To deal with disasters such
as earthquakes, some places can be created for medical
supplies, food, and other necessities for the survivors in
the shelters. Therefore, in this study, a framework based on
mathematical modeling is presented for the fair distribution
of different relief items from different centers to the affected
areas during an earthquake in Tehran, Iran.

Methods

In this study, a mathematical model for the fair
distribution of relief items in a humanitarian supply chain
is presented at two levels of high and low. For this purpose,
a multi-purpose and multi-level humanitarian supply
chain was first developed. The proposed model had three
objective functions that were solved by the weighted
sum method. LINGO software is used to implement the
model. We examined three dimensions of humanitarian
logistics indicators: Access cost, unmet demand rate in
each period, and the gap between the order fill rate and
the ideal demand satisfaction rate over the entire period.

Results

The distribution of four essential items (blankets, tents,
food, and water) in 7 affected neighborhoods in the 1st
district of Tehran is done by two special support centers
and one multi-purpose support center, belonged to the
crisis management organization and located in the Sohank
and Babaei neighborhoods. According to the results, with
the decrease in the supply parameter, the amount of unmet
demand increased, and there was a shortage of essential
items in all periods. This shortage affected the desirability
of distribution among recipients and had a negative effect
on the performance of the humanitarian supply chain and
fair distribution. On the other hand, with the increase
in supply parameter, there was a surplus of items, and
considering the time window, there may be no demand
for some food items, which can lead to their spoilage. In
this case, an additional cost is imposed on the chain.
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Conclusion

The model proposed in this paper is suitable for large-
scale local (not national) natural disasters in urban areas
(with a high number of residents). The results provide
valuable information to managers and planners to
make valuable decisions after earthquake to control the
situation.
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2. Particle swarm optimization (PSO)
3. Variable Neighborhood Search (VNS)
4. Quality Function Deployment (QFD)
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