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Research on location of emergency supplies warehouse based on
greedy take—away heuristic algorithm
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[ Abstract] In the context of COVID- 19, it is of great practical significance to establish a reasonable stockpile of emergency
supplies in order to ensure supplies to residents in closed areas. This paper considers three cost factors and aims at minimizing the
total cost of the system. A site selection model with capacity constraints and time window constraints is constructed and solved by
greedy take—away heuristic algorithm. The effectiveness of the model and algorithm is verified by a case simulation experiment with

real data from Huanggang city, Hubei Province.
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Fig. 1 Distribution of demand points and candidate warehouses
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Tab. 1 Latitude and longitude coordinates of demand points and population size
G WeRAUREE ATDIBL| SR ARebE ATDBE| BT dRasE A
1 114.661, 31.460 80 798 44 115.656, 30.765 19 731 87 115.695, 30.307 50 072
2 114.603,31.274 119 425 45 115.635, 30.889 22 065 88 115.853, 30.515 30 936
3 114.499, 31.290 39 658 46 115.755, 30.990 32 412 89 115.821, 30.316 36 759
4 114.554, 31.156 50 883 47 115.901, 31.002 18 108 90 115.569, 29.851 161 582
5 114.566, 31.056 32 145 48 115.757, 30.887 32279 91 115.564, 29.850 34 026
6 114.449, 31.307 35447 49 115.768, 30.816 42 325 92 115.421, 29.913 18 948
7 114.646, 31.020 30 639 50 115.613, 30.642 25 045 93 115.700, 29.888 4 083
8 114.645, 30.963 23 432 51 115.638, 30.836 19 318 94 115.611, 30.114 113 247
9 114.702, 31.146 56 044 52 115.934, 30.906 7 477 95 115.737, 30.083 50 297
10 114.530, 31.457 43 804 53 114.870, 30.632 71 185 96 115.715, 30.013 64 690
11 114.643, 31.288 86 479 54 114.885, 30.743 57 183 97 115.625, 29.940 44 857
12 114.668, 31.388 2 049 55 115.078,30.696 24 063 98 115.614, 29.995 35921
13 115.011, 31.167 55 601 56 115.190, 30.760 41 226 99 115.554, 30.028 32 203
14 115.026, 31.185 68 485 57 115.100, 30.647 29 827 100 115.476, 29.949 47 311
15 115.041, 31.177 80 722 58 115.027, 30.652 19 640 101 115.707, 29.866 37 082
16 114.807, 31.068 50 109 59 114.983, 30.605 32 134 102 115.939, 30.074 141 488
17 115.129, 31.207 31297 60 115.087, 30.794 19 117 103 115.921, 29.883 98 543
18 115.014,31.038 61 839 61 115.055, 30.792 18 816 104 115.986, 29.756 97 956
19 114.886, 31.123 42 918 62 114.931, 30.679 22 811 105 116.009, 30.050 21 945
20 114.989, 31.357 47 632 63 115.267, 30.439 193 988 || 106 115.848, 30.090 59 759
21 115.094, 31.474 36 169 64 115.028, 30.426 113 356 || 107 115.987, 30.212 33323
22 115.189, 31.073 36 567 65 115.341, 30.552 71 852 108 115.942, 30.170 13 971
23 115.178, 30.960 32 079 66 115.125, 30.594 66 860 109 115.890, 30.008 65 122
24 115.319, 31.047 37 066 67 115.179, 30.617 49 785 110 115.808, 29.879 71 168
25 115.233, 31.328 40 083 68 115.233, 30.727 78 925 111 115.822, 29.817 55 883
26 115.076, 31.372 34 513 69 115.446, 30.591 14 885 112 116.039, 30.078 27 127
27 114.840, 31.332 43 233 70 115.412, 30.564 35562 113 115.908, 29.786 47 872
28 114.756, 31.012 20 520 71 115.480,30.466 49 312 114 115.955, 30.271 12 357
29 115.031, 30.966 26 470 72 115.272, 30.383 35922 115 115.982, 30.103 34 299
30 115.375, 31.187 37 992 73 115.119, 30.233 60 655 116 115.902, 30.131 27 634
31 114.850, 31.037 40 457 74 115.145, 30.350 48 792 117 116.110, 29.832 15919
32 115.274, 30.832 57 980 75 115.537, 30.522 22 214 118 114.884, 30.442 156 011
33 115.463, 31.127 59 219 76 115.441, 30.251 150 600 || 119 114.904, 30.470 21 939
34 115.671,31.140 30 041 77 115.340, 30.075 67 040 120 114.882, 30.473 22 977
35 115.602, 31.003 29 204 78 115.382, 30.306 68 543 121 114.973, 30.452 16 593
36 115.480, 30.841 30 825 79 115.502, 30.369 30 920 122 114.950, 30.489 21 550
37 115.195, 30.818 35918 80 115.617, 30.385 42 447 123 114.913, 30.546 25 416
38 115.391, 30.990 50 823 81 115.791, 30.419 42 065 124 115.037, 30.596 25 856
39 115.558, 30.697 59 270 82 115.802, 30.494 19 624 125 114.981, 30.537 19 654
40 115.407, 30.682 33 132 83 115.430, 30.203 49 666 126 115.002, 30.581 4753
41 115.396, 30.784 114 890 84 115.288, 30.149 20 547 127 114.917, 30.449 52 020
42 115.677, 30.740 121 669 85 115.281, 30.272 35 569
43 115.619, 30.591 16 027 86 115.589, 30.296 67 756
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Tab. 2 Coordinates and maximum storage of candidate warehouses
G A5 it 46 P AL B IR AT St/ ETRe) AL Ak 2 PR A IR AT St/
P, 114.633, 31.314 27 840 P 114.891, 30.649 4 478
P, 115.009, 31.166 17 043 P, 115.703, 30.813 90 032
Py 114.733, 31.104 9 100 P 114.960, 30.528 29 708
P, 115.959, 30.090 118 450 P 115.417, 30.796 49 879
Py 115.557, 30.011 6 998 Py, 115.781, 30.900 5282
Py 115.107, 31.314 10 989 P, 115.381, 30.497 73 502
P, 114.623, 31.295 104 917 Py, 115.202, 30.485 8 220
Py 114.931, 30.621 73 426 P, 115.627, 30.009 64 520
P, 115.083, 30.235 30 964 P,, 114.981, 30.537 7598
P 115.028, 31.180 35 097 Ps 115.058, 30.526 45 008
Py 115.939, 30.114 9 320 Py 115.028, 31.180 2 890
P, 115.018, 31.178 3233 Py, 115.094, 30.964 5 354
P 114.907, 30.440 52 560 Py 115.411, 30.237 6210
P 115.160,30.640 39 088 P 114.891, 30.649 10 879
Pis 115.436, 30.233 8352 Py 115.557, 29.851 4 871




EERNE |

FERL, 45 ZET SUBHUE R e sURA I RS B0 A A e LA 111

552 25 B BOE B B & PP, Py,
Py AT T, A HOEBRE S P, BB R G S
ARy 78 837.15 Ji oG, o I3 N 1 -4 987.21 JiJG,
[R5 4 i OE B 5 P, Py, Py, REE
SRR T IR 2 R A e A, IR 2R R R
S AT PR T A A PR BT S 1) S A O Pk o L
Hh 9 G /N B A

53 HE 2 0, HAI e TR
IVE=L7/hAq e S
4.3 EHIEKBER

FIHBAERGE i & XL IRE T 10 D fE
()N ) B At A% P, 43 R Py, P, Py Py P,
P Py, Py Py Py B 5 2 T IR 55 10 75
SR CHE BRI 19 i 55 B & an &l 2 B, BLAR
s W23 NE R T LIE i X0 RN T

DX SR ARBCAT L 2 Bt 25 1, ELRE RS T I BT e IR
DXIRAESENS T BRI BT K

31.6

314

30.0
29.8

29.6
1144 1146 1148 1150 1152 1154 1156 1158 116.0 116.2

2 mEHR

Fig. 2 Configuration scenario
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Tab. 3 The demand points served by each optimal warehouse

(R Tt
81,89,102,103,104,105,106,107,108,109,110,111,112,113,114,115,116,117 P,
1,2,3,4,5,6,7,8,9,10,11,12,28 P,
53,54,58,59,62,123,124,125,126 Py
13,14,15,16,17,18,19,20,21,22,25,26,27,31 Py
64,73,74,118,119,120, 121,122,127 Py
23,29,32,37,55,56,57,60,61,66,67,68 P
34,35,42,43 44 45 46,47 ,48,49 50,51 ,52,82,88 P,
24,30,33,36,38,39,40,41 Py
63,65,69,70,71,72,75,76,78,79,83,84 85 P,
77,80,86,87,90,91,92,93,94,95,96,97,98,99,100, 101 Py,
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