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ABSTRACT

In recent years the frequent emergencies have become one of the impor-
tant factors which influenced our social development. The frozen snow, “5 -
12”7 Wenchuan earthquake in 2008, Yushu earthquake, Zhouqu Debris Flow
Disaster in 2010 and New Zealand earthquake, Japan 9.0 magnitude earth-
quake which triggered the tsunami, nuclear power station leakage in 2011,
all those undoubtedly make emergency management become a research hotspot
once again. Emergency resources storage takes an important position in emer-
gency management research, which decides whether the disaster relief process
can be carried out smoothly. This book aim to study the emergency resources
storage from the wordinated optimization perspective through mathematical
model.

The definition of emergency resources storage coordination optimization
and factors analysis are given in the beginning. We analyse the overall goal
and detailed goals of resourses storage optimization. We study the correspond-
ing relationship between the index of the resources storage and the refined ele-
ments of emergencies from systematic perspetive. We analyse the necessity of

regional emergency resources storage then we put forward the mode that con-
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ventional and large scale emergencies is responded within the region while the
extra — large scale emergencies by region — jointly coping strategy. On this
basis three key problems are put forward which intended to be solved through
mathematical model. ’

Firstly, spatial clustering method is used to solve the emergency re-
sources storage region division problem. Emergency resources storage region
division is of primary and key problem for this issue. The feasibility of spatial
clustering method is analysed and dynamic clustering algorithm is put forward
to solve the emergency resources storage division for natural disasters respon-
ding in order to better make regional emergecy responding plan and establish
emergency resources storage according to its own regional characteristic.
Through attribute data extraction, the sample research for natural disasters re-
gion division in our country is given, and the rationality of region division and
suggestions are given.

Secondly, the bi —level programming mathematical model for solving re-
gional multi — level emergency resources storage is studied. The Bi — level pro-
gramming model and the double iterative PSO algorithm is given to illustrate
how to establish provinces and cities two — level resources storage which is
suitable for kinds of disaster scenarios. Then numerical example is given to il-
lustrate the effectiveness of the proposed model and algorithm, the results re-
flect the balance between cost and rescue efficiency, and we give a quantita-
tive study for multi — level emergency resources storage within the region.

Thirdly, the robust optimization method is used to study emergency re-

sources assurance for the extra — large scale emergency. The extra — large scale

e f =



_usd

emergency such as the Wenchuan Earthquake, emergency resources supply
needs to be satisfied both within its region and across region, we analyse the
extra — large scale emergency logistics system, and use the relative robust op-
timization method to establish the mathematical model to solve the distribution
center location, forming resources distribution network and multi — stage dis-
tribution plan problem under demand uncertainty, meanwhile the result can
get the equilibrium between optimality and robustness under resources demand
uncertainty.

Achievements of the research are summarized in the end of the thesis and

also future work directions are drawn.
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