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Research on dynamic adaptation model of emergency materials
based on hierarchical clustering and power data

Zhang Xinju

(Big Data Center of the Ministry of Emergency Management, Beijing 100013, China)

Abstract: In response to the problems of mismatch between emergency supplies and demand, delayed distribution response, and uncertain
demand information in sudden accidents, a dynamic adaptive model for emergency supplies based on condensed hierarchical clustering and
power data is proposed. Firstly, with the optimization goals of material satisfaction, time satisfaction, and total supply chain revenue,
considering the demand satisfaction rate, transportation time, production cost, transportation cost, and penalty cost comprehensively, a
dual-objective optimization model is constructed to achieve the coordinated improvement of distribution efficiency and customer satisfaction.
Secondly, in combination with the characteristics of power emergency scenarios, factors such as load loss, load type, geographical location,
economic loss, node electrical coupling degree, and voltage variation rate are introduced. The analytic hierarchy process is used to calculate
subjective weights, and the objective weights are determined using power operation data. The comprehensive importance weights of each
emergency point are obtained through linear weighting. On this basis, the improved condensed hierarchical clustering algorithm and
adjustment factors are introduced to optimize the similarity measurement of scores, and perform dynamic clustering and iterative optimization
on supply-demand nodes and distribution plans. Finally, a simulation verification is conducted using the power emergency material
dispatching during the typhoon disaster in a certain province. The results show that this model can effectively shorten the distribution time in
key disaster areas, improve the material satisfaction rate and customer satisfaction, and achieve a comprehensive improvement of 18. 1%
compared to the random scheduling strategy, providing a reference for precise emergency material dispatching and supply chain optimization
in sudden accidents.

Keywords : cohesive hierarchical clustering; emergency supplies; dynamic adaptation of supply and demand; regulatory factor; comprehensive
weight of emergency point; dual-objective optimization model
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Tab. 1 Basis for scoring the degree of impact
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Tab.2 Normalization of first—level indicators

Ak N, N, Ny N,
N, 0. 081 0. 042 0. 057 0. 164
N, 0.324 0. 151 0. 134 0. 164
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N, 0.243 0. 464 0.512 0. 472
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Tab.3 Final weight and importance ranking

T Ny N Ns N, W H B
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Ay — 0.18  0.21 —  0.179 4
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Fig. 2 Clustering result of the agglomerative hierarchy

in the disaster-stricken area
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Tab.4 Optimal objective function values under random paths

K5 P FF i 5
1 1.091 6 0.034 6
2 0.246 4 0.4324
3 0.095 9 0.456 4
4 0.412 6 0.063 0
5 0.835 2 0.092 7
6 0.587°8 0.106 9
7 0.942°9 1.465 7
8 0 0
9 1.306 3 0.157 2

10 0.144 0 0.006 3
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Tab.5 Optimal objective function at the different mean value
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Fig.5 Test of the dynamic matching model for supply and
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condensed hierarchical clustering
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Tab. 6 Emergency materials dispatch plan

(RN IR S 2R A A/ YR R % Pk A LR 8]/ h
Y, 1% 64 625 G1-49-34-20-17-6-5-Y1 0. 65
Y, 1% 75 569 68.93 G2-50-35-21-20-17-6-5-Y1 0.85
Y, 1% 59 272 G3-26-9-1-Y1 0.35
Y, 14 110 G3-26-24-40-59-58-Y2 1.56
Y5 14 50 181 6894 G4-59-58-Y2 0.88
Y 11 2% 28 761 53.24 G3-41-42-68-67-Y3 1.03
Y, 13 17 431 53.24 G5-76-Y4 0.48
Y I %% 15 681 53.24 G1-49-91-64-71-72-79-Y5 3.43
Y, IS 6 848 53.24 G3-41-42-68-67-66-69-Y6 2.97
Yo 13 7570 53.24 G5-76-75-69-Y6 2.4
Y, I3 12 435 53.24 G5-76-77-78-81-89-Y7 4.68
Y, I %% 10 635 53.24 G5-76-77-78-Y8 2.85
Y3 11 2% 10 597 52.78 G4-59-56-92-Y9 1.15
Yy, I 2% 9491 52.87 G5-76-84-85-Y12 1.45
Y5 IIT 4% 9272 52.89 G1-49-91-64-Y13 0.87
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