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Post-earthquake emergency supplies distribution route planning
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Abstract . To enhance the efficiency of emergency supplies distribution after an earthquake, an
emergency vehicle routing optimization problem was investigated under limited transportation capacity and
the need to simultaneously deliver multiple categories of emergency supplies, while road conditions and
demand urgency were jointly considered. Firstly, vehicle travel speeds were corrected based on road
damage rates, and a demand urgency evaluation method is established by incorporating key characteristics

of earthquake disasters. Then, a post-earthquake emergency supplies distribution optimization model was
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formulated to minimize the total delivery time and the total urgency-weighted demand cost, involving
multiple depots, multiple affected sites, multiple types of emergency supplies, and heterogeneous vehicle
fleets. Next, a HEA integrating the fast non-dominated sorting genetic algorithm ( NSGA-II) with variable
neighborhood search (VNS) , is then designed to solve the model. Finally, a case study based on the 2008
Wenchuan (5. 12) earthquake was constructed, and simulation experiments were conducted to validate the
effectiveness and feasibility of the proposed model and algorithm. The results show that HEA outperforms
three benchmark multi-objective optimization algorithms in both solution-set convergence and overall

solution quality, and can provide emergency decision-makers with a diverse set of trade-off solutions within a
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short computation time (average 115.0 s).
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Fig.1 Two-echelon emergency distribution network
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N S LT 5 T, A5 s D R A TR
AT 4B 7 T A 2 IS T oK, BT SR & LR 2,
Hrp AR KR i, B 125 kg AR
0.027 864 m’ ;MKZE DL “ T0 " 3, AT 21 kg, AL
0.305 5 m’, F5K %30 B THE 5, BT 45 52 K A
GO E R 5 N O 5 R 5 | iz R RGE B 1T
Wb kR, gk 20 (2) THA A S B i oK
ESENEES I

S E DT B RHK K, (R R 9% )
() B8 AL R o, A RE (¢, =5), 1K
% K, (BRI ) B B8 B AFE R e,
BENMXTEARAE ( ¢, = 3) , IR PR RCEE 14 7 A [
KA IR ES
3.2 BOIKBRELSH

FIRSHEWNT AV 300, i KEAR



54 4 PNAFFAG 25 IR0 55 75 R B30 B2 YRR I 2 ) B T 16 B AR AL ) - 241 -
*2 ZERANABWEFK
Table 2 Emergency supplies damand at affected areas
SR MREL | WECED | KB | EMEME | @S | A | R | JukfE | S4E | 0
95 N, N, N, N, N N, N, N N, Ny
AR/ A 960 750 440 170 530 920 1050 560 200 990
ik 3%/ T5 110 76 42 30 60 91 50 63 4 38
2R K WOKEL | BT | FOKEH | BOKER | H3ULET | REE | R | kI | TS | WA S
95 Ny, N, N, N, Nis Ny N, Ny Ny Ny,
WK/ 770 400 320 160 320 900 770 360 300 380
%/ Toi 86 37 45 22 30 35 85 40 36 52
x3 ZRANSVFABKEZEE
Table 3 Urgency level of emergency supplies demand at affected areas
)"_)‘é’ﬁz)ﬁ Nl NZ N3 N4 NS N6 N7 NS N9 NlO
AR/ A 0.51 0.39 0.30 0.30 0.20 0. 40 0.32 0.21 0.25 0. 40
%/ T 0.52 0.39 0.31 0.32 0.21 0.40 0.26 0.22 0.25 0.34
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