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Abstract; In order to solve the multi-period and multi-batch relief delivery problem under flood disaster
scenarios, a routing model was constructed for collaborative relief delivery of trucks and assault boats by
comprehensively considering factors such as the dynamic changes of disaster situations, and the
collaborative transportation of trucks and assault boats. The objective of the model was to minimize the total

distribution time within each period. A HHA, which combines the improved ant colony algorithm(TACA )
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with a genetic algorithm ( GA), was designed for solving this problem. Compared with the ant colony

algorithm and the simulated annealing algorithm, the experimental results show that the HHA provides

truck-assault boat collaborative distribution routing solutions under the dynamically changing disaster

situations in a relatively short time. The HHA effectively reduces the total distribution time and improves

the efficiency of relief delivery. The rationality, feasibility, and effectiveness of the HHA were

demonstrated. The number of flooded areas and the number of assault boats have a significant impact on

the routing of relief delivery. Emergency logistics decision-making departments should weigh the disaster

situation and resource allocation of each flooded area, and dispatch a reasonable number of assault boats to

ensure the efficiency of relief delivery.
flood disasters ;
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hybrid heuristic algorithm ( HHA) ;
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Table 1 Results of dynamic routes planning for different types of instances

=Xl T/d FMT/min DT/min NT/min CST/min DST/min RT/s
1 2030. 87 509. 96 520. 90 780 220 172.79
R103 2 1919. 97 485. 65 434.31 810 190 166. 92
3 1983. 06 527.69 455.37 810 190 164. 38
4 1970. 98 529.95 441.03 820 180 140. 12
1 2008. 78 581.23 427.55 800 200 172. 58
2 1977.22 597.20 380. 02 830 170 163. 63
Re103 3 1977.26 582.93 394.33 840 160 152. 88
4 1901. 34 617.05 284.29 890 110 121.33
1 1997.23 481.94 515.29 780 220 162. 57
203 2 1947. 63 507. 92 439.72 810 190 156. 48
3 1963. 84 528.89 434.95 810 190 152.17
4 1948. 12 532.76 415.36 820 180 123.56
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Fig.1 Results of dynamic routes planning in different time periods of instance R103
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Table 2 Experiment results of different optimization algorithm combinations
HHA SAA ACA
x| t/d - - -
TDT/min RT/s TDT/min RT/s TDT/min RT/s
1 2 030. 87 172.79 2 136.58 269. 28 2 120. 05 330.91
R103 2 1919.97 166.92 1 992. 86 262. 56 2 025.20 259.78
3 1 983. 06 164. 38 1 976. 99 258. 65 1991.92 250.75
4 1 970.98 140. 12 1962.17 240. 89 1 956. 09 234.15
EHH 1976.22 161.05 2017.15 257. 84 2023.31 268. 89
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Table 3 Sensitivity analysis on the number of

the assault boat

B LT/mm TT/min
1 1574.76 2 053.25
2 1184.3 2 053.25
3 1 036. 06 2 053.25
4 954. 59 2 053.25




5 5 1]

XA 48 87 9 AT 52 R 4 — P B T3 ()1 A 4 S 2 B A AL =211 -

12 3 AT 0 DRE A e i B0 A9 3% i, LT B
(R AR th 1 AR 2 .3 4 i
R0 h 24. 77% 34. 18% 5 39.39%, 1M
BN K DX e R AR, T R PR b K B S O T
TEFIKHE XA T 2R AT, $E T 7K DX A R 2 % i 1%
ROR AR F UL R KRR . QEA TR, Y
PP ACR R 1 RN E 2 AR, LT R AR X e e
K 24.77%, M2 3G ] 3 5 R X B R R
12.5% , th 3 A3 INE] 4 BRI REE R 7. 9%, 1
AR HH R ek S PR T 00 1) A X R T S i
B RCRIEAN W DAY RSB I 28 A % 18
K X A2 TN B 0 R C S O, UR T A I A
(e AE, G TT WA AT Ir A R 4200 AT 30
Ak B — 2, 30 B 39 o e O T R, BB 4 K
T XN S O BE R AT 55 1) 52 BRI [ (F2: R 25 52 i)
RO R AR R

2) K X ) REE T, e RS
A AR K XA DUP K 1 FEIXE] (4,7 ]
AR, 38 K DX e 7 B AR BRAR IR R (20,
20) .(60,70) .(58,25) ., ¥R EARHEH 10 km, &K
BLRE AT 55 58 WG 1B 2 KT X A2 4678 1 km, B4
R103 WA Z5 R L3 4,

4 KERHEHREEST

Table 4 Sensitivity analysis on the number of

flooded areas min
B TDT TT NT
4 7 904. 88 2 053.25 1 851.61
5 8 425.22 1 816.48 2 608. 74
6 8 656.28 1 773.21 2 883.07
7 8 818. 81 1 683.42 3 135.39
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