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Extended Abstract

Introduction: Disaster management is very important in the post-disaster phase in order to
minimize damages. Relief logistics has the ability to quickly transfer relief forces and needed
materials to the affected areas, as well as rescue the injured. During natural disasters such as
earthquakes, physical infrastructure such as roads and bridges are often destroyed, and as a result,
access to affected areas becomes very difficult and often impossible. For this reason, helicopters
are the most suitable vehicle to help the injured. In this regard, another issue that is important is
the difference between helicopters in terms of service time. Obviously, the shorter the service time,
the higher the costs. Therefore, there should be a balance between the two objectives of time and
cost.

Methods: In this article, considering the conditions after a catastrophic earthquake in a
mountainous region, a mathematical model for the logistics of post-disaster relief is proposed in
order to plan how to send helicopters to the affected areas and rescue and transport the affected
people to some temporary facilities. There is also the issue of the uncertainty of the affected
population and the demand for rescue personnel, which must be managed somehow. In this regard,
first a mathematical model is proposed in a deterministic state, and then using the chance-
constraint programming method and considering the uncertainty of the two mentioned parameters
in a stochastic manner, the model is converted to a deterministic model. Also, two methods of LP-
metric and epsilon constraints are used to solve the two-objective model in terms of time and cost.

Results and discussions: One of the important findings of this research is the definition of the
decision variables of the mathematical model. One of the important research decision variables is
the capacity considered to prepare and deploy relief personnel in each temporary facility. This
designed capacity must be smaller or equal to a maximum possible value for technical reasons,
and on the other hand, operationally, the number of people dispatched by all helicopters from a
temporary facility during different trips must be smaller or equal to this designed capacity. Similar
constraints will exist for the capacity designed to treat the affected population in any temporary
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facility. In other words, this desired capacity must be smaller or equal to a maximum value and
greater than or equal to the population of injured people transferred to this facility by different
helicopters and in different trips. Also, two important constraints of this research are compliance
with the maximum flight hours of each helicopter as well as guaranteeing a level of service to
cover the affected population, which is possible with the help of the mentioned decision variables.
Among the other findings of the research, it can be mentioned how to model the problem by
considering the conflict between the cost and service time of helicopters, which has been done in
the form of a two-objective model. Also, considering that the two exogenous parameters of relief
force demand and the population of the affected areas have uncertainty, assuming a normal
distribution with a certain mean and standard deviation, the constraints related to them have finally
become definite.

Conclusions: The proposed model is solved utilizing the epsilon constraint approach as well as
the LP-metric method for the Tabriz fault case study. As a pilot, 13 affected areas were considered,
assuming the existence of 3 places for the construction of temporary facilities and 5 types of
helicopters. The results showed that with the increase in the demand for the relief force and the
affected areas, the amount of cost and service time increases, which shows the logical performance
of the developed model.

Key words: Relief logistics; Helicopter; Chance-constraint programming; Bi-objective model;
Epsilon constraint.
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