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Abstract

This paper investigates the optimization problem of emergency material transportation consider-
ing flood inundation in the context of flood disasters. The objective is to quickly transfer emergency
supplies from low-altitude areas to high-altitude warehouses under the constraints of limited vehi-
cles and road access. The paper proposes two solution methods: a genetic algorithm and a phased
hybrid algorithm (an approximate solution method). Through a comparative analysis using a case
study of 25 material reserve depots, it concludes that the hybrid algorithm has advantages in both
solution efficiency and result superiority.
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Figure 1. Flowchart of genetic algorithm
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Figure 2. Clustering algorithm flowchart
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Table 3. Specific data for low altitude points
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A (51.642, 5.469) 40
A, (-13.171, 69.336) 55
A (-67.413, 68.323) 54
A (48.907, 6.274) M
A (5.243, 22.260) 34
A (-65.002, 77.234) 52
A (~4.175, —1.569) 39
A, (23.029, 11.639) 49
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B, (-22.754, 55.408) 83
B, (-56.622, 73.340) 108
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Figure 3. Location distribution map of all coordinate points within the trans-
portation area
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A, 8 86 M 7 42 60 11 84 100 65
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Table 6. Plan table of emergency material distribution
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Figure 4. Cluster division result chart
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Table 7. Result table of cluster division
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C, A B; AR HRERNZE
C, A A Ags Ay B» B 208 5.25
C, AL A A A B, B,. B,. By 206 3.25
C, AL A AL A B;- B+ B+ By 189 13.75
C, A AL A A B,. B, B,. B,. B, 208 5.25

Table 8. Plan table of transportation

F 8 BMHFER

C, S t,

c  (A10,30), (B2,-30), (A0 19), (B2, -19), (A1, 30), (B2, -30), (ALL, 25), (B2, ~25), 872
L (A6, 30), (B7', -30), (A6, 11), (B7', —11), (A3, 30), ('B7', -30), (A3', 10), (B7', —10) '

c  (A9,30), (B4, -30), (A9, 9), (B4, —9), (A2, 30), (BL, -30), (A12, 30), (B1’, —30), (A12,5),

> (BI.-5) (Al5, 30). (B5' —30), (Al5', 22), (B5', ~22), (A2’ 16), (B3’ —16), (A2, 22), (B4, —22) 09
c (A14,30), (B8, -30), (Al4, 17), (B8, -17), (Al 30), (BE', ~30), (Al6', 8), (BE', —8), 256

S (A8, 30), (B9, —30), (A8, 22), (BY, —22), (‘Al3', 30), (BY', —30), (A13', 26), (BY', —26) '
c, (A7.30)(B2,-30), (AT'4) (B2, -4) (A4, 25), (B3, ~25), (A4 30), (BS' ~30), (AL, 24), 14.32

(B3, —24), (A1, 30), (B5', —30), (A5, 24), (B3, —24), (A5, 30), ('B6', —30)

5.3. IBIEHIEKME

T XMEZE N 0.9, 2B FMEZ Ny 0.1, WIHAFEE R /NN 200, AMEATS5 51K B 200, i8R E A 50.
i [l Python #4TI2 5, 53] HARR BN 64.4, BEARRIBUERIRIZM T RI0E 9 FiR.
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FRYE, R

Table 9. Plan table of genetic algorithm transportation
F9. BREECWARK

C, Sy

(‘B2', 0), ('AS', 30), (B2', =30), (B0', 0), ('A12', 30), (A15', 0), (AL1", 0), (Al', 0), (A7, 0), (A12", 0),
¢ (BI,-30),(A13,0), (B3,0), (ALl 30), (BS, -30), (A11', 30), (A0', 0), (Al', 0), (A0, 0), (A2, 0),
L (B3, -30), (BT, 0), (A0, 24), (B8, —24), (A4", 24), (BS', —24), ('B2', 0), (A15", 0), (A9, 0), ('A8', 26),
(B4, -26), (A12!, 8), (B7', -8), (Al', 8), (A6, 4), (BS', ~12), (A10', 0)

(‘BS', 0), ('A13', 17), (A8, 13), (A6, 0), ('B1', =30), ('BS", 0), (A9, 19), ('A13', 0), (B0, —19), (B0', 0),
c (‘B7',0), ('A3', 30), (A4", 0), (A2, 0), ('A6', 0), (AS', 0), ‘B4, —30), (A11', 5), ('A2', 25), (A2, 0), ('B2', —30),
2 (‘A6 30), (A6, 0), (B0, —30), (Al14'", 0), (AL1', 0), (A2, 15), (B, —15), (A10', 25), (A12" 5), (A13', 0),
(B4, -30), (A15', 0), (AS', 0), (A11', 0), (A9, 0), (A6, 0), ('A0', 0), ('A13', 0)

('A13',30), (A13", 0), (A2, 0), ('AS', 0), ('A8', 0), (ALL', 0), (A9, 0), (BI', —30), (Al', 30), (A7, 0),
c (‘BS', —30), ('A13", 0), ('A10', 30), ('B1', -30), (A15', 30), (A12', 0), (A0, 0), (B6', —30), (A7, 30), ('A9', 0),
3 ('BOY, -30), (B6, 0), ('Al5', 8), ('A2', 0), (A4", 0), (ALL', 0), (B3", =8), (A0, 0), (A3, 17), (A4', 0), ('A4', 0),
(‘'A12), 13), (B6', -30), (A13", 0), (AL1', 0)

(‘'A9',30), (A4, 0), ('A12', 0), ('A4', 0), ('BS', —30), ('Al3', 0), ('B8', 0), (B4, 0), (A5, 11), (B3', ~11),
(B7',0), ('A4', 30), (A8, 0), (B3', =30), (‘B4 0), ('A14', 30), ('B7', =30), (Al4', 22), ('B7', —22), (A9', 0),

Cs (‘B3 0), (A0, 30), (‘B6', —30), ('A2', 0), ('A7', 22), ('A3', 8), ('A6', 0), (A4, 0), (A9, 0), ('A12', 0), (A15', 0),
('B6', —-2), ('B2', —28)
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Table 10. Different operating schedules for two algorithms
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