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Abstract

In the early stage of a major disaster, there is a serious shortage of disaster relief materials.
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Scientific and rational distribution of materials is very important for disaster relief. This paper
introduces the concept of demand urgency, and combines the characteristics of earthquake dis-
asters to build an evaluation system for the urgency of demand for disaster sites. The G1-Critic
subjective and objective combination weighting method is used to determine the urgency of each
disaster site. The jealousy caused by the different distribution satisfaction rates and the compar-
ison psychology caused by the difference in the delivery time of materials, in order to ensure the
fair distribution of materials and the minimum difference in the delivery time of materials in each
disaster area as much as possible, the total weighted envy value is the smallest. The material sched-
uling optimization model with the goal of the lowest total comparison time effect value. Accord-
ing to the characteristics of the research problem, an improved bee colony algorithm is designed
to solve the problem. The two-dimensional real number coding method is adopted, the popula-
tion diversity is increased by strategies such as crossover mutation, and the Pareto dominance
strategy is used to update the nectar source and external files. Finally, the rationality and effec-
tiveness of the model and algorithm are verified by taking the Wenchuan earthquake as an exam-
ple.
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Table 1. Evaluation index system for demand urgency
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Figure 1. Emergency material dispatch network
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Figure 2. Basic flowchart of improved multi-objective artificial bee colony algorithm
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Table 2. Supply quantity of emergency logistics center materials (Pieces)
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Table 3. Basic information of each disaster point
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HT HE 10 2.43 T e 1920
HE 10 1.26 1R — 1344
AL 8 1.12 IR FEE 1536
bl 11 2.25 IR IR 1920
JUEEVE 6 0.46 —fi FEE 1344
M 8 0.85 fad ! P 2304
PN 8 0.76 — fac i 2304
T 8 0.89 e — 2304
e 11 2.12 FEE IR 1344
P 8 1.08 FEE FEE 1920
Lt 8 1.24 FEE — & 1920
JHRH 8 1.56 7 — 1536
4B 7 0.89 — R 7 1536
T 8 1.29 fak 7 2880
It 7 1.32 — & JEEE 2880
G 8 0.57 JEEE FEE 2800
HE 7 0.63 — & FEE 1920
il 8 0.67 IR FEE 2880
A 9 1.16 FEE — R 1920
ZH 11 2.13 FEE R 1920
ki) 9 1.29 FEE fk:: 1920
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Rt 5 P IIBER BN R A6 BURHERE X b, R AR M PR A A B S 75 AR P o

10.010.08.0011.0 6.00 8.008.00 8.00 11.0 8.00 8.00 8.00 7.00 8.00 7.00 8.00 7.00 8.009.0011.0 9.00
2431.261.122.250.460.850.76 0.892.121.08 1.241.56 0.89 1.29 1.320.57 0.63 0.671.16 2.13 1.29
7.009.009.009.005.007.005.00 7.00 7.00 7.00 7.00 7.00 5.00 7.00 5.00 7.00 5.00 9.00 7.00 7.007.00
7.005.007.009.00 7.00 7.00 7.00 5.00 7.00 7.00 5.00 5.00 7.00 7.00 7.00 7.00 7.00 7.00 5.009.007.00

0.8000 0.8000 0.40001.0000 0.0000 0.4000 0.4000 0.40001.0000 0.4000
1.0000 0.40610.3350 0.9086 0.0000 0.1979 0.1523 0.2182 0.8426 0.3147
0.50001.00001.00001.0000 0.0000 0.5000 0.0000 0.5000 0.5000 0.5000
0.5000 0.0000 0.50001.0000 0.5000 0.5000 0.5000 0.0000 1.0000 0.5000
0.4000 0.4000 0.2000 0.4000 0.2000 0.4000 0.2000 0.4000 0.60001.0000 0.6000
0.39590.55830.21820.4213 0.4365 0.0558 0.0862 0.1065 0.3553 0.8477 0.4213
0.5000 0.5000 0.0000 0.5000 0.0000 0.5000 0.00001.0000 0.5000 0.5000 0.5000
0.0000 0.0000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.0000 1.0000 0.5000

Table 4. Conversion results of fuzzy index values

4. RMIHERER SR

KRR MR ZHEANBAN) ERBESIREE YRR
HRITHE 10 2.43 7 7
KB 10 1.26 9 5
AL 8 1.12 9 7
bl 11 2.25 9 9
JLEEH 6 0.46 5 7
=0 8 0.85 7 7
rXe 8 0.76 5 7
L 8 0.89 7 5
361 11 2.12 7 9
Pl 8 1.08 7 7
VLM 8 1.24 7 5
1 kH 8 1.56 7 5
4BRH 7 0.89 5 7
TR 8 1.29 7 7
I 7 1.32 5 7
H)1l 8 0.57 7 7
HE 7 0.63 5 7
il 8 0.67 9 7
A 9 1.16 7 5
ZH 11 2.13 7 9
anrT 9 1.29 7 7
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5.1. BURMERESR
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Table 5. Performance comparison of three algorithms

=5 ZHEIRRYMERERTEE

T g NSGA-II UG INIR: 25 a3 eI NI 2873
BATRE \\\\\\ D A D A D A
1 558.7857 28.9652 530.9865 24.9749 569.9876 15.0745
2 5452314 27.2453 547.8534 23.1343 558.9865 16.2341
3 559.8641 23.6548 537.9776 24.4137 561.2542 21.1343
4 549.6589 27.9873 559.4365 26.5259 573.9776 213527
5 536.9864 22.3476 534.8692 25.9626 554.9683 20.9766
6 557.9642 23.8653 572.0966 22.1341 579.9429 21.9751
7 521.6841 23.3903 532.1965 20.1923 535.9764 17.9862
8 556.7545 21.0876 555.8663 23.9013 563.8642 18.3041
9 558.9868 20.9763 545.9767 20.0315 578.0858 17.0282
10 531.9702 19.9824 535.8508 21.0873 573.6732 14.9752
iy 547.7886 23.9502 545.3110 232357 565.0717 18.5041
5.2. GRS

I3 PG RN TR S I00 R AR HEAT SR T CAAS 31— 4100 AT . U E R B (RN
PIAS FARAEL IR I K B e PRI o SR SCRR 7 TR 3 P B0 R F AR A8 B R S I i i 1T - T R AT
S I A 77 2 B AMEA SRR IR 6. tHEARINTE:
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H, maxZ . maxZ,. minZ M minZ, 735052 H bR EZ M Z, BN AME, Z, M Z,, 733l 5
i N7 RIS EAR R . PSR AT AR B B 43 T 2 1A 400 2 R IR ] 2 S35 2K 1 20 52 1 P8 e 380
775, RSB M 577 ZiEHwEE 7, BlRRF RZ a2 10% K770 A Pk, IBAESI AT
RN TEET 10%I1 77 8 HPa S50 [B] AP R S NI TT 58, G5 RNTTE 3. B F IR Z Re 52 20%H1)

DEAFHR, BIFESPECHR /N T4 T 20% )77 58 e $ A1 2 LU A5 K B/ N O 56

es

y A

RATTR 5. |

VRS HE N T WA Hbr, BIESEEIRILT 40% T T8, i 5% 8 fil, It kst gr
TRUE R 522.75, BFTEZELCAE N 50.39. KRR 8 AT /v lL. 1% 8 KRR BLHRIE W 8.

Table 6. F| lossindex and F, loss index

6. F BLIRIRA F, kighR

hi% 3 K, LF, LF,

#1 213.93 55.97 0.00% 100.00%

#2 235.29 5491 2.63% 89.29%

#3 261.32 53.32 5.83% 73.21%

#4 320.71 52.30 13.13% 62.89%

#5 347.54 51.49 16.43% 54.78%

#6 440.91 51.19 27.91% 51.73%

#7 482.93 50.93 33.07% 49.06%

#8 522.75 50.39 37.97% 43.61%

#9 597.41 50.28 47.15% 42.55%

#10 630.36 50.13 51.20% 41.00%

#11 644.57 49.59 52.95% 35.55%

#12 690.58 49.18 58.60% 31.37%

#13 726.55 49.15 63.03% 31.09%

#14 732.38 48.80 63.75% 27.52%

#15 742.94 48.12 65.04% 20.67%

#16 888.63 47.68 82.96% 16.24%

#17 916.10 47.32 86.33% 12.60%

#18 1027.25 46.07 100.00% 0.00%

Table 7. Decision maker preferences and scheme selection
=7 ORRERFSHREE
PSR T BETR el
LE, LF,

10% #3 5.83% 73.21%

20% #5 16.43% 54.78%

LK 30% #6 2791% 51.73%

40% #8 37.97% 43.61%

50% #9 47.15% 42.55%

DOI: 10.12677/mo0s.2025.149586 92 ERS IR


https://doi.org/10.12677/mos.2025.149586

JER &

gk
15% #17 86.33% 12.60%
25% #15 65.04% 20.67%
LF, 35% #12 58.60% 31.37%
45% #8 37.97% 43.61%
60% #5 16.43% 54.78%

Table 8. Material allocation for each demand point in Plan 8

F#8 AR EFRNMENEE

HHR HBITHE TR 2| el I 0] L KB
ERNS 540 0 569 1424 0 725 1158
Ry&iv iR 394 0 0 0 0 939 657
KZEALuk 499 898 514 0 898 177 0

HHR 78 41 TR AW e 4 TR
ERNS 592 0 1424 0 484 582 855
A 677 0 0 0 208 0 1528
KZEALuk 494 898 0 1281 434 502 0

E4 S I F) I il 2 2N zZH 4T
ERNE 0 0 1424 0 0 1424 0
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