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Abstract

In recent years, all kinds of natural disasters have been high, seriously affecting the normal or-
der of society and the safety of people’s property. The state attaches great importance to the
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comprehensive management of natural disasters and emergency response capacity building,
and vigorously carries out all emergency management work. For the emergency logistics center
as an important part of the emergency logistics system and emergency logistics network and
key nodes, its scientific and reasonable location planning can improve rescue efficiency, reduce
emergency costs, reduce losses from natural disasters. Therefore, at the pre-disaster stage, how
to build an emergency logistics center at a key location in a region and reserve materials in ad-
vance, so that emergency materials can be delivered in a timely and efficient manner to the
point of demand for disaster relief after the disaster has occurred will become very meaningful
and critical, which is precisely the focus of this paper. Taking Henan Province as an example, the
preliminary site selection and final site selection were carried out through a phased progressive
approach. Firstly, the index data is formed according to the main factors affecting the emergency
logistics capacity, which is brought into the entropy power evaluation model to get the ranking
of the emergency logistics capacity evaluation index of 18 regions in Henan, and the Ward clus-
tering method is used to divide the 18 regions into 4 categories and eliminate 4 regions. Then,
the remaining 14 regions are set as material supply points, and 109 nodes in the province are
demand points. The location model with the minimum weighted distance of demand and with
capacity constraints and time window constraints is solved by genetic algorithm. The final ideal
location scheme is obtained by bringing data into the model through multiple experiments,
which can not only improve the response speed of the emergency logistics center, but also re-
duce the construction cost, to ensure the rationality of emergency logistics center location to the
greatest extent.
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Table 1. Evaluation index information entropy and weight
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Table 2. Comprehensive evaluation index of emergency logistics capacity in various regions of Henan province
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Figure 1. Cluster genealogy of evaluation index for various regions in Henan province
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Figure 2. Encoding diagram
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Figure 3. Schematic diagram of single point crossing
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Table 3. Table of material demand and time window constraints for disaster affected demand points

3 FRFRRVDEFTKRESHBEEARE

5 i R T ) RN T; FP5 i R E T;
1 132,994 3h 38 9586 4h 75 14,476 4h
2 28,290 3h 39 16,464 4h 76 11,254 4h
3 16,036 4h 40 21,730 3h 77 15,644 4h
4 14,602 4h 41 4976 4h 78 19,030 4h
5 16,520 4h 42 7008 4h 79 17,932 4h
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6 29,308 3h 43 13,238 4h 80 25,112 3h
7 14,586 4h 44 7884 4h 81 30,388 3h
8 96,694 3h 45 8958 4h 82 9868 4h
9 51,030 3h 46 6692 4h 83 11,874 4h
10 8340 4h 47 38,692 3h 84 5574 4h
11 9670 4h 48 11,838 4h 85 9194 4h
12 6544 4h 49 9526 4h 86 20,772 3h
13 10,872 4h 50 8950 4h 87 12,738 4h
14 8698 4h 51 6464 4h 88 10,996 4h
15 11,526 4h 52 26,802 3h 89 13,328 4h
16 7726 4h 53 10,950 4h 90 34,908 3h
17 15,862 4h 54 13,496 4h 91 11,500 4h
18 10,916 4h 55 22,198 3h 92 14,314 4h
19 23,604 3h 56 14,202 4h 93 19,224 4h
20 10,130 4 h 57 26,582 3h 94 19,104 4h
21 14,682 4 h 58 8958 4h 95 20,002 3h
22 15,824 4 h 59 11,896 4h 96 22,976 3h
23 10,128 4h 60 40,708 3h 97 19,116 4h
24 5898 4h 61 41,712 3h 98 19,230 4h
25 47,462 3h 62 10,910 4h 99 20,506 3h
26 16,426 4h 63 17,474 4 h 100 12,942 4 h
27 9100 4h 64 9008 4 h 101 20,110 3h
28 23,374 3h 65 16,596 4 h 102 14,570 4 h
29 13,642 4h 66 10,982 4h 103 12,500 4h
30 19,016 4h 67 10,772 4h 104 8058 4h
31 31,368 3h 68 11,232 4h 105 13,900 4h
32 34,530 3h 69 21,088 3h 106 12,248 4h
33 7936 4h 70 12,056 4h 107 8824 4h
34 15,036 4h 71 7504 4h 108 16,476 4h
35 9216 4h 72 24,972 3h 109 14,600 4h
36 14,216 4h 73 37,996 3h

37 18,120 4h 74 14,928 4h
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GIENN 16 G, #1E RGN Windows10. B HEAT 35 T IR LI HUAS — NEON AR I 25 58, sefitight -
ST N 4 Fis e BARIENETT SRR AT RN 4 Fis.
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Figure 4. Optimal location allocation plan diagram
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Table 4. Emergency logistics center node selection and emergency material distribution volume
F 4 H2RPOTRIEENMN YRR EE

55 52 K

AT RS R g G 2B () 5 2 B (mP) AR E FR@mM?)
1 1~8, 40~46, 52~56 436,678 39301.11 48,000
9 9~17, 60, 109 196,492 17684.28 24,000
19 19~25, 57~59 175,164 15764.76 24,000
32 26~39, 46~50 213,500 19215 24,000
61 61~72 194,306 17487.54 24,000
73 73~80, 95~98 237,696 21392.64 24,000
81 81~89, 90~94 223,782 20140.38 24,000
99 99~108 140,134 12612.06 24,000
ERANTE V¢l 109661416.79

DOI: 10.12677/sd.2024.141026 203 BIESES 93


https://doi.org/10.12677/sd.2024.141026

BHEE 2%

7. &g

82 A o el )RR I S A At R ) 5 A SR R R B R A R, S R A N 2 AL A
LEAINL SR R e, & ER AR IR AR T B B RE T« R IE N BT I TR . A
SRR B P A RS B REE E AR S SCRR I 225 5 04, Fi N SR e Bk 1) R S R G R 2%
P, GBS SR R R 3R e A SR X R, Tk, SR A R IUIR, IEH T
DX IS SR BE I VEA T AR, ARG SR B Bk ORI S8 0705 58— B Bk S IX 30 S it e 0 AN 4
PR R, FERHRER G VPO AR RO R 4 18 3 XN S RE J1 AT 2 SR 1A, R Ward 22Kk
R 18 X730 4 28, (REE AT =283t 14 SIXAF WP Nt T5 5. 58 R B i N S i vh o i
FLER B it SR T RN B fre MU I - oy BOAEA, SR AR A A2 52 0K I TR) B )R B S i
AR IRE R 26 AF, A AL SR AT R, G 35 TR SR AT T re 8 N S P Do e 25 e ik - 73
J7 % AL HERT TUAEAIRT R 80 B 5 N 2R A AR DU 1 SRR IR, 6t 110 g 8 48 % B i
THLIX R B SR R AN 58 3 N 2 A A B A HES R

SE 30k

[1] ke HhREsEH T RIS S O bk 7 [D]: (B2 A0 3C]. s PE R A8 K%, 2018.

[2] skék=. £ HERN SRS WL PRECE 0 BT T[], E e SRR, 2011, 21(12): 153-158
[3] AR, BKSSH. NF-ER J7iETER S vtk bk i A 3], B 4Rl 22540k, 2018, 28(9): 183-188.

[4] Feng, J.R., Gai, W., Li, J,, et al. (2020) Location Selection of Emergency Supplies Repositories for Emergency Logis-
tics Management: A Variable Weighted Algorithm. Journal of Loss Prevention in the Process Industries, 63, Article ID:
104032. https://doi.org/10.1016/j.jlp.2019.104032

[5] Caunhye, A.M., Nie, X. and Pokharel, S. (2012) Optimization Models in Emergency Logistics: A Literature Review.
Socio-Economic Planning Sciences, 46, 4-13. https://doi.org/10.1016/j.seps.2011.04.004

[6] Nyimbili, P.H. and Erden, T. (2020) A Hybrid Approach Integrating Entropy-AHP and GIS for Suitability Assessment
of Urban Emergency Facilities. International Journal of Geo-Information, 9, 419. https://doi.org/10.3390/ijgi9070419

[71 Zsih, 2dEin. T ool A% AN N 2R wiEIE T 0], Bk 517, 2021, 28(11): 9-11.

[8] fLBHHE, y&iR4, KR TR, 2T DEA-GP J7iE RN 27 H Lk il Bt 55 [J]. Prini Rl 2021, 44(6): 5-9.

[91 XUBH, &i5%E. 3T COVID-19 MBI N 2T M AR 7], B a B TR =S4 (# &R k), 2020, 33(5):
57-64.

[10] BER, B¢, A WTR SR L B ARENHER R 5 T[], EARER LR R (A R RH), 2020, 34(6):
239-246.

[11] P2, BROK. ETRE-FEOEN N SRRSO ak[)]. f s Tl RZ %R (B A FFhR), 2021, 43(2):
255-263.

DOI: 10.12677/sd.2024.141026 204 CIESES 93


https://doi.org/10.12677/sd.2024.141026
https://doi.org/10.1016/j.jlp.2019.104032
https://doi.org/10.1016/j.seps.2011.04.004
https://doi.org/10.3390/ijgi9070419

	基于遗传算法的河南省应急物流中心选址研究
	摘  要
	关键词
	Genetic Algorithm-Based Site Selection Study of Emergency Logistics Center in Henan Province
	Abstract
	Keywords
	1. 引言
	2. 文献综述
	3. 熵权综合评价模型
	3.1. 应急物流能力指标选取
	3.2. 构建熵权评价模型
	3.3. 熵权模型结果分析

	4. 构建选址模型
	4.1. 问题描述
	4.2. 模型假设
	4.3. 模型参数与变量定义
	4.3.1. 集合含义
	4.3.2. 参数含义
	4.3.3. 决策变量

	4.4. 模型建立

	5. 算法设计
	5.1. 编码方法设计
	5.2. 生成初始种群
	5.3. 确定适应度函数
	5.4. 选择算子设计
	5.5. 交叉算子设计
	5.6. 变异算子设计
	5.7. 终止条件设定

	6. 算例分析
	7. 结论
	参考文献

