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[ Abstract ]

cordingly, the emergency distribution of daily necessities in Changchun City was taken as an example for empirical research and an optimiza-

In the event of a public health emergency, the selection of the optimal distribution locations of daily necessities is crucial. Ac-

tion algorithm was proposed for the location of emergency supplies distribution. Initially, the virtual material warehouses, distribution candi-
date locations, and service coverage areas were determined by using K-means clustering and the Thiessen polygon method. Then, an optimi-
zation model was established with the goals of maximum coverage and minimum cost, and an improved genetic algorithm based on adaptive
elite retention strategy was proposed to solve it. Empirical research had shown that the clustering algorithm could obtain 873 virtual material
warehouses and distribution candidates, while Thiessen polygons could determine the reasonable coverage range of candidates, and improved
genetic algorithms could obtain better 30 material warehouses and distribution locations. Data analysis had also found that there was a time lag
between the distribution of supplies and effective control of infection. Therefore, once the rate of new additions exceeds the normal value,
emergency supplies should be increased in advance to control further outbreaks of possible infections. The research results are beneficial for
enhancing the ability of urban crisis management and emergency response, ensuring timely and efficient supply of daily necessities.

[ Keywords| closed management environment; K-means clustering; adaptive elite preservation genetic algorithm (AEGA) ; site se-

lection optimization; hysteresis effect
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Fig. 1 Infection data analysis
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B S BEX/NXH A LN NEE VN BE X S5 A km Ak X X3 RBHEpungdiE
1 2 5961 0.627 9 HIFH X [50.12°E,42.70°N]
2 2 1 409 0.664 8 HHIX [68.43°F,26.66°N]
3 3 9 250 0.040 2 WX [43.12°E,34.63°N]
4 2 4727 1.0410 ZHAX [67.50°E,56.40°N]
5 1 11 489 0.056 2 ZHEX [69.83°F,42.30°N]
869 1 1941 0.132 4 THEIX [68.23°E,47.51°N]
870 1 1178 0.064 2 ZHEX [67.34°E,41.35°N]
871 1 958 0.057 9 L[l X [49.97°E,57.64°N]
872 1 2275 0.1012 RIFX [31.65°E,33.29°N]
873 1 7 161 0.161 1 KHEHIX [32.95°E,14.97°N]
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Table 4 Results of material warehouse site selection and optimization problem

' X Mp b/ B Y At/ BE BEXNXE A L YNEE VN SRS RS /km 242/ km B IEAT X
0 68.233 50 42.638 32 52 127 657 204.36 3.93 AKX
1 54.125 13 68. 625 67 53 95 404 216.77 4.09 FE X
2 49.834 35 16.264 32 25 130 886 222.50 6.90 KFHIX
3 49.136 54 29.983 33 33 86 791 192.60 4.32 WX
4 51.011 33 17.228 21 50 111 390 196.50 3.93 RRX
5 63.020 75 35.288 67 58 130 980 195. 46 3.37 R
6 74.299 63 33.146 83 29 161 195 179.51 6.19 ZIFIX
7 53.982 25 72.235 33 57 112 365 251.94 4.42 FEIIX
8 53.684 83 56. 146 67 58 98 374 205.32 3.54 eI IX
9 42.970 13 35.954 17 38 99 936 164.92 4.34 HIFH X
10 37.364 53 45.033 67 39 68 668 212.16 5.44 S X
11 58.620 51 28.623 45 27 106 432 207.63 6.69 KEFEHIX
12 74.598 37 43.468 67 36 98 753 245.52 6.82 ZIFIX
13 60.404 73 44.721 46 33 100 956 182.16 5.52 KFEHIX
14 57.384 64 40.614 21 52 129 499 165.88 3.19 FRX
15 69. 165 38 41.482 17 63 143 616 235.62 3.74 THAX
16 51.101 75 29.025 67 52 175 198 174.72 3.36 WX
17 68.593 75 48.499 33 54 134 511 244.08 4.52 TIEX
18 43.804 08 54.056 89 46 91 750 158.24 3.44 S X
19 47.578 50 54.692 83 57 118 836 204. 06 3.58 2 X
20 50.247 63 67.721 49 52 72 365 281.84 5.42 A IX
21 48.584 25 44.494 33 39 944 437 189.54 4.86 HIFHIX
22 57.918 44 51.252 91 33 34755 222.75 6.75 H A X
23 38.821 25 53.448 33 42 93 287 158.18 3.79 2 X
24 57.061 76 38.810 67 38 92 817 218.50 5.75 WX
25 33.171 93 37.717 43 72 101 541 383.04 5.32 HKIFIX
26 66.915 35 29.108 67 49 53 674 218.05 4.45 ZIFIX
27 58.224 21 60.557 81 61 86 936 386.74 6.34 A IX
28 25.722 41 31.049 36 69 91 921 415.38 6.02 RIFX
29 55.209 38 26.156 83 42 90 277 196. 14 4.67 M RX
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Table 5 Comparison of key indicators for the overall

site selection plan before and after optimization
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Fig. 9 Lagging correlation between the total number of new

infections and the distribution of vegetable packets in

Changchun New District
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Fig. 10 Descriptive statistical distribution
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Table 6 Statistics on the lagged correlation between
the control trend of the total number of new infections and

the implementation of the distribution of vegetable packets

TEX i J5 Pearson e B T Person
EAHIX 0.837 9 -0.355
HH X 0.598 9 -0.360
2l X 0.694 9 -0.258
HAFH X 0.862 8 -0.379
ZIFIX 0.737 9 -0.247
FKX 0.677 7 -0.206
RIFIX 0.704 8 -0.248
FEIR X 0.482 4 -0.167
TIEX 0.642 4 -0.113
SFH(H 0.693 7 -0.259
— EL R I 4 o 58 o TE B AL, N i B N R
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