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ABSTRACT

At present, the unpredictable and large — scale unconventional emergencies
such as the serious snow disaster in the south and 5. 12 Wenchuan earthquake
occur more frequently than ever, which not only caused disaster more and more
widely, but also resulted in more serious casualty. Obviously facing the more
frequent emergency, it is a practical problem being resolved urgently by govern-
ments how to use reasonably the limited rescue resources, carry out project of
prevention and rescue in a planned and organized manner, and provide more ef-
ficient emergency services for crisis locations. It is not only a challenging task
but also an imperative responsibility for governments to do well in emergency
management.

Rescue resource scheduling is the core of emergency management. When
emergency happens, it is critical to know how to design the plan of rescue re-
source scheduling quickly and implement effectively. By doing so, the evolution
of emergency could be in control and the losses of life and property caused by e-
mergency could be minimized. According to the features of rescue resource
scheduling from the macroscopic and microscopic view, the game models of res-
cue resource scheduling are set up by using game theory, operations research
and economics. Furthermore, the relevant algorithms of models are also given
respectively, which it is helpful and convenient for emergency decision — makers
to bring forth quickly and manipulate effectively the plan of scheduling. The
main research works in this paper are as followings:

1. First of all, the attributes of emergency and operation mechanism of e-
mergency management system are analyzed in detail. It is concluded obviously
that rescue resources scheduling is very important in emergency management.

The core of emergency management is how to schedule the required rescue re-
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sources to crisis locations quickly and effectively when emergency bursts out. In
order to achieve rapid and efficient scheduling, the scheduling mechanism of
rescue resources is studied.

2. After comprehensively analysing the relationship and features between
decision — makers and emergency in the macroscopic view, a sequential game
model is established by using dynamic games. Then the process of sequential
games between decision — makers and emergency is analyzed in detail. The in-
formation about the future demand of resources is obtained through finitely se-
quential games in order to bring forth the optimal scheduling plans of resources
when an emergency bursts out. In addition, because rescue resource scheduling
is a special decision — making in the special surroundings of emergency, whose
correctness is the key to success of disaster relief, the disaster response mecha-
nism which the top leader of government must take part in disaster relief is put
forward and the necessity of the mechanism is explained.

3. There may be more than one crisis location when emergency happens.
The scheduling of rescue resources to multiple crisis locations is a realistic and
intricate problem, especially when the available resources are limited. By analy-
zing the competition among the crisis locations microscopically, of which each
would try to acquire the required resources, a non — cooperative game model and
algorithm for scheduling of rescue resources are presented when a series of as-
sumptions have been considered.

4. After determining the required resources for every crisis location, it is
the main problem how to use different modes of transportation to convey rescue
resources coordinately. Rescue resources are delivered among rescue resource
centers, resource transfer stations and demanding spots ( crisis locations). In
order to depict the moving of rescue resources, a flow model of rescue resources
is designed. As far as the scheduling of rescue resources from resource centers
to crisis locations is concerned, multiple transportation modes such as air ship-
ment, road shipment and water shipment may be used synchronously to deliver
rescue resources to crisis location rapidly and efficiently. At first, a multi —
model layer network for rescue resources scheduling is conceived. Then based

on above network, a cooperative game model and algorithm for rescue resources
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scheduling are presented. The shortcomings of classical core method are im-
proved.

5. The reasons of leadership group decision — making blunders in emergen-
cy were studied by qualitative analysis, which is relatively rare by quantitative
research. So a mathematical model is established by using cooperative games.
Then the intrinsic reasons of group decision — making blunders in emergency are
explained in detail and the corresponding preventive suggestions are put forward.

The main innovation of this book lies in adopting a new analysis method in
rescue resource scheduling in order to carry out a more systematic research,
which has enriched the theories and methods of emergency management. This
research also provides a new decision — making tool for emergency decision —

maker in rescue resources scheduling for emergency.

Key Words: unconventional emergency resource scheduling, game mod-

eling improved core method decision — making blunders
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