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Abstract

In large-scale disaster relief operations, delays in emergency supplies or imbalances in their distri-
bution can lead to negative psychological effects among disaster victims, which, in turn, may affect
the efficiency of the rescue efforts. To address this issue, this paper constructs absolute deprivation
cost functions and relative deprivation cost functions to quantify the negative psychological impact
on victims. Additionally, the total deprivation cost is used to represent the fairness of resource
allocation. With the objective of minimizing the total rescue cost, an integrated optimization model
is established, balancing both efficiency and fairness, covering aspects such as emergency evacua-
tion, temporary shelter site selection, and emergency supply distribution. To solve this model, a
staged decoding genetic algorithm is designed for model resolution. Finally, a case study based
on the disaster-stricken area of Ya’an, Sichuan is conducted to validate the effectiveness and fea-
sibility of the model and algorithm, providing valuable references for post-disaster emergency
relief.
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Figure 1. Vehicle routing map
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Figure 2. The hierarchy of emergency material needs at disaster sites is evaluated
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Table 1. The relationship between fuzzy evaluation index and triangular fuzzy number conversion
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Figure 3. Coordinate map of the affected points
E 3. ZFRSMLHRE

TEARWE A, AR TEZSE0 N oS 8 W 8. EiX—Ig5ed, ARG 72 LR
SR, EATREE I IR T N T RO IR A A S 9 A BATTH HARRTE 20 MR HLIX L, K
OPIES TN S B R G, DA o 58 SeBER Y B BCIEAT 55 . EEMRRCE 7T, FRATE s
WG, HECREER N 12 W, THEE N 40 A BN, B 40 J5 70 2 AR A B ALIE AT A 1
Jigte WAk, BATER & TP FEHE, BRI, CaIEMREER, SRR ERN 8 i,
MR 30 A LUK, [ E AN 60 FiIt, BAEAT AN 1.5 FiTt.

WATC IS T ECIE O 5 TSRS A B DL, HLEEH R T ERWIRARRE . MR, XK
NV FERNSZ 9¢ N GVBCE X DA G R 3, b THED 1 A5 X I S B R 4. DU e R o], i Ti
BT 20 A2 b IXBEATHE 7T . (XX b, BT 16 N2k BN B ALK, 500 R el R
RN MTHR 4 NMZRMSERAHX, BT R EEEATEAE, WATRH T kA A R
BT, HFREEE RE0EE N 0.3, EF NDREWEAGE, nf LUE b EEE W3R 2], %52
R ALIPEN FE R AN 530 B R BN VELC e L 2 . BRI RN BT AR, FRATE RN 2
W BCRAE, iR B S0 FREMIRGE . ARt R, DL o S R 5L

m

DOI: 10.12677/m0s.2025.141097 1068 e RSE TR


https://doi.org/10.12677/mos.2025.141097

PN, R %

Table 2. Information on the demand points for emergency supplies
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Figure 4. Analysis of material satisfaction rate
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