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Abstract: The demand of earthquake relief materials for different disaster sites can be met by uti-
lizing a mathematical model of earthquake disaster relief based on real-time updating of informa-
tion to optimize the number of rescue points and delivery time. According to the characteristics of
earthquake disaster relief, this paper presents the design and implementation of a mathematical
model for earthquake disaster relief that considers time. First, the main factors affecting the de-
mand of earthquake relief materials are analyzed by using the model to forecast the demand, and
then the model for calculating the demand for earthquake relief materials is constructed, and the
model for grading earthquake relief materials demand based on fuzzy comprehensive evaluation is
established. Second, considering time constraint and uncertain demand, the earthquake relief ma-
terials are studied and a multi-objective optimization mathematical model of earthquake disaster

relief which considers time constraints is constructed. The experimental results show that the
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model can reduce the delay to reach the disaster site and improve the material demand satisfaction

rate while meeting the time constraints.

Keywords: time constraint; earthquake relief;

fuzzy comprehensive evaluation; emergency

response; multi-objective optimization mathematical model
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Table 1 Demand of W and F in different disaster places
U A B C D E

W1t 75 55 65 35 85
F1(v) 30 25 20 15 15

x2 AAZKREN W FAEMRDENHRES
Table 2 Supply of W and F in different disaster places

U T1 T2 T3 T4 TS
W1 115 145 195 195 195
F1(v 70 105 125 120 115

3 EIRERH
Table 3 Penalty cost coefficients

U T1 T2 T3 T4 TS5
W1t 4 7 10 10 10
F1(o 5 5 5 5 5
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A1

Supply distribution structure from single distribution

FEEFSLETREYTEELEN
Fig.1

center to multiple disaster places
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Table 4 Feasible path of relief materials distribution and the

costs of time and transport

BeAE WFE/h AR/ i WFE) /b A /4
0—1 0.32 3 1—2 0.45 6
0—2 0.30 3 2—3 0.23 3
0—3 0.45 6 3—4 0.40 3
0—4 0.40 5 4—5 0.35 3
0—5 0.35 4 5—6 0.30 4
0—6 0.20 2 6—1 0.26 3
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