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Abstract ; Aiming at the problem that the supply of emergency material distribution depots might be disrupted after a disaster, the post-disaster
emergency material supply considering the disruption risk of distribution depots was studied. In pursuit of globally optimal solutions, decisions
including location selection of distribution depots, the assignments of material demands to distribution depots, and the supply sequencing at each
distribution depot were integrated into a combinatorial scheduling-location problem. A scenario-based mixed-integer linear programming model was
formulated with the objective function of minimizing the expected makespan of the supply task. A matheuristic algorithm based on predetermined
ordering and kernel search was proposed to solve the problem efficiently. A numerical experiment is conducted and the result shows that the
proposed algorithm is significantly effective and can provide precise, quantitative, and globally optimal scheduling plans for a task with up to 200
disaster-affected areas and 5 distribution depots within reasonable computation time.
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Tab.3 Computational results of common-sized instances

CPLEX (B&C) MPOKS
" heas Obj  Time/s #Feas Obj  Time/s
10 4 9.8 1500.54 4 8.54 603.36
20 4 21.21 1501.10 4 22,10 629.33
30 4 38.04 1502.46 4 23.41 711.61
40 4 46.59 1504.73 4 30.15 743.03
50 4 61.12 1507.14 4 38.18 764.24
60 4 84.38 1503.42 4 44.03 768.87
70 4 127.40 1502.55 4 62.32 778.99
8 3 -- - 4 69.72  784.92
9 2 -- -- 4 66.98 791.16
00 2 --  -- 4 81.41 791.75
B 3.5 -- -- 4 44.68 736.73

MRAEER 3 It E g R, 84k &, CPLEX 5K
fif #5117 B&C F 3k Hesk A5 35 A~ nl 47, Horfr, X
n<70 [ 28 P HIIHE TR M, (224 n=80 B}
TG LTI TR B S , WA Bl B SR R K
[¥) S50 Sf At e o 98 i, B&C 240 1 1SR R i 1 T I
Il MPOKS X firf5 40 /> FL 51 35 R 45 v 47 1%
T R AP IR G
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B&C BEKAH 1) H 45 R EU{E & MPOKS Yy 1. 62
R T4 n =70 B, Z50E A 2. 04, B MPOKS 3k
PR N S g A I 7 28 1 2 R ) A 2] B&C 37k
X T GE R —2F , 36 B8 3 I ) B AR N AT 55 2 06
L, F B MPOKS SR 5 1 fif 11 o i H A B A
P WIHERE EF, B&C Bk A 1T #T
S AP435 B BT FR 1 500 s, MPOKS f 3K fif
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736. 73 s, HE G155 0[] i 355 451 HASE 1) 3 o i
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Tab.4  Computational results of large-sized instances

CPLEX (B&C) MPOKS

" bFeas Obj Time/s #Feas Obj  Time/s
1m 2 --  -- 4 84.38  810.34
120 1 - - 4 94.85  809.25
130 2 -- - 4 108.57  839.70
140 1 - - 4 115.66  837.48
150 0 -- -- 4 114.28  841.54
160 1 - - 4 127.67  841.12
170 0 -- -- 4 140.90  849.84
180 1 - - 4 144.66  847.59
190 1 - - 4 135.01  898.34
200 1 - - 4 149.84 1009.31
BE o1 -- - 4 121.58  858.45
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Tab.5 Impacts of the number of candidate locations

CPLEX ( B&C) MPOKS
: #Feas Obj Time/s #Feas Obj  Time/s
4 18 -- —- 20 107.66 634.40
5 12 -- - - 20 80.02 786.84
6 8 -- - 20 73.42 871.29
7 7 -- - 20 71.43 897.82
W 11.25 - - - - 20 83.13 797.59
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