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M ultisource em ergency evacuationmodel and algorithm

ZHANG Jiang-hua '*, LIU Zhiping >, ZHUD ao-li
L School ofM anagem eny Shandong University J7 nan 250100 Ching
2 School ofM anagem en{ Fudan U niversity, Shanghai200433 China
3 Academy ofM athematics& Systems Science Chmnese A cademy of Sciences Beijing 100080 Chmna

Abstract Em ergency evacuation of unexpected disasters and accdents is one effective m eans to reduce
the loss of lives and property, especially for the reduction of m assive casualties n accidents Previous
studies ignored nfluence of the interrelated sources on evacuati onwhen there are more than one source

which causes unreasonable evacuation routes In order to overcome this disadvantage this paper
considers the emergency evacuation problem of multi-sources with the order of priority as well as the
capacity constrants A fter the multi-source evacuation model is proposed a novel heuristic algorithm
based on network optim ization in graph theory is given. By introducing the conceptofK shortestpath the
algorithm processes smultaneously the evacuation ofmulirsources and multrroutes and updatesnetwork
capacity n realting therefore it can obtan satisfactory shoriest evacuatbn routes and evacuatbn tim e

The computational complexity of the algoritim is also analyzed Finally a numerical examnple is
presented to show the effectveness and feasbility of this algorithm.

Keywords unexpected disasters and accidents emergency evacuation K multrsource evacuation K

shortest path; algorithm



