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Fig. 1 Emergency resources distribution and scheduling

model
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Fig. 2 The first figure of the process of resources

consumption and supplement
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Tab.1 The original data of group A

a a8, 14,5, 1"“; Fa b

1 6.526 710. 680 1 700.71 0.070 3
2 104. 275 316. 592 1 534. 64 0.271 8
3 201. 781 239.099 1920.79 0.940 0
4 220. 659 8. 366 985.73 0.029 5
5 266. 235 606. 706 1 590. 21 0.394 8
6 474.015 752.079 1423.41 0.007 8
7 640. 440 168. 445 1619.15 0.390 5
8 831. 891 47. 684 1 196. 80 0.907 1
9 913. 849 914.102 988.08 0.307 9
10 941.702 462. 811 967. 60 0.643 8
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Tab. 2 The original data of group B

B IB,.c, Ip,.c, Ip,.c 1‘;;::)( Fgﬂ.c

145. 115 3.175 169. 370 668. 73 0.216 6
2 68. 257 57. 850 92. 544 476. 74 0.092 4

*3 CHEHIE
Tab.3 The original data of group C

y le,.n, tc,.p, I;‘:X Fe,.p
1 20. 891 103. 997 347.96 0.080 1
2 102. 874 130. 174 492. 82 0.763 2
3 118. 809 105. 799 280. 67 0.356 8
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25 F TR RO R SR OE 1 10 Akl
6 1, H B4 .C AR B S 7E A 1z A RS
iz e Hoihis s HE AT 1 AR HE OB BT 0T FE
B 0 22 900 2 R AL, BRI £ T A i D
TG RIR B, SO R R AR LA 3K B ) B

JE R BT R . BEAk X 10 S0 9 B AR A
PEARAS B 1 T A5 3 31728 1 35 R 8 29 R 1L
TR A B 5 iR T & EESAS 1A
THFEJE 09 i B A SR TR e s L ()
KPS R A Herh A LA, A3 E3k B, LB,
FIEE 1 v,

4 AMMhER

Tab. 4 The optimization result of group A

I/\l '”1 I/\] .132 .1‘/\1

1570. 87 1313.16 2 884.03
IAz .Iil ].AZ .132 J‘/\,_)

1 069. 85 799.93 1 869.78

.A,S.Bl .AS B, 1'A3
0 0 0
71,\1 By ]'Al B, I'Al
788.19 907. 95 1 696. 14
x As LBy 1/\) B, IAB
562.43 308.91 871. 34
IAG By IAG B, IA(;

1 306. 34 1 341. 96 2 648.30
IA? .B, 1}\7 B, 1'A7
720.93 610.57 1 331.50
IAB B, IAR \B, I/\g

0 0 0
IAQ By IAg \B, IA‘)

0 0 0
IAm B, IA]O .B, IAIU

0 0 0

&5 BAffER

Tab.5 The optimization result of group B

R By ‘Tz.nl . IS.IZI ., ‘Tm;l . ‘r:.n] . ‘Ts.nl eh IT.Iil ., ‘Ts.nl N fgy.nl s IIU.IZI ., Ilil .
0 141. 91 0 4.05 179. 34 182. 69 0 375.18 0 0 883. 17

) By .C) ’Tz.lzz . ’T:s.nz .C, f\.nz feN fﬁ.liz N ’TG.RZ el ’77.1;2 . ’Ts,nz N fﬂ.liz feN ’Tlo.uz ., ’TI;Z e
49.16 168. 93 179. 39 57.27 0 305. 56 349. 39 315.23 294.63 1730.62

II.BI .C, Iz.nl .Gy IS.B] .G, *Tt.n] .C, IB.BI .C, Iz;.nl .C, IT.B‘ .C, IS.B] .C,y *Ts,nl .C, Ilo.nJ .G, Inl .Gy
178.55 314.19 181. 33 0.82 0 227.22 147.11 382.08 211.19 1 650. 62

11.32 .C, Iz.uz .Gy .1‘3.32 .G, IL.BZ .C, xa.]jz .C, 15.32 .Gy ‘17.32 .G, ‘T&BZ .Cy IS),BZ .C, ‘[10.32 .G, qu .Gy
0 172.97 0 154. 40 81.10 104. 60 287. 34 6.53 242.35 11.33 1 060. 62

& By .Gy Iz.]ﬁl .Cy 1'3.151 .Cy 3[1415l .Cy 1‘5.151 .Cy *l‘s.lsl .Cy 1'7.151 .Cy 1.3.151 .Cy J1.9.151 .Cy fm.)sl .Cy 1'151 .Cy
0 162. 29 0 0 64.07 173. 01 103. 46 0 0 213.73 716.56

) By .Cy ’Tz.lzz .Gy ’T.a.nz .Cy J‘u.n,_) .Cy ’7'3.132 .Cy ’Ts.lfz .Gy I7.1;2 .Cy J-S,ISZ .Gy ‘Tﬂ.nz .Cy ’Tlo.nz .Cy ’Tnz .Gy
21. 26 118.19 188.79 20. 43 172. 62 188. 37 18. 84 109. 30 116. 27 21.96 976.03
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Tab. 6 The optimization result of group C
11.(‘] 4[)1 1‘2.(‘1 .D] 13 C .[)1 R 1.(‘1 .1)1 17.(‘] 4[)1 1-64(‘1 J)] 17 ('1 .Dl 1.8.(‘1 .1)1 l.‘).(‘l .1)1 1‘1().(‘1 .1)1 1‘(‘1 .D]
27.95 44,49 9.96 18. 10 23.53 10. 64 22.22 36.01 21.81 10. 54
111.(‘1 .l)1 112.(‘1 41)1 1‘]34(‘1 .l)1 -z 14.(‘] .I)l -z 15.('1 .l)] 1.16.(‘1 41)1 * 174(‘1 J)l 1‘18.(‘1 .I)l -z 19.(,‘1 .l)l 1‘2().(‘1 .I)1 989~ 06
167. 35 233.56 17.52 21. 87 19. 05 204. 07 15. 28 64.92 0 20.19
x 1 .(‘2 Al)1 1-24( P l)] ]‘3.( P Dl -z 1 .(72 .l)1 115 (Z Al)1 TGA( 9 l)] 17.(‘2 .Dl ].8.(,‘2 .l)l T‘).(‘Z .l)1 J.l().(‘2 .l)1 J‘('z .l)]
0 0 0 0 0 0 0.51 0 0 2.45
Tl] (72.1)1 T]Z.(‘z ”1 J‘lﬂ,(_) Dl 114.('2.1)1 Tl) (‘2.1)1 T](").(‘2 ”1 T|74(‘2.D1 ‘1‘18.('2.[)1 ]1‘?.(‘2.1)1 J‘Z().(‘Z.l)l 5- 43
0 0 0 2. 47 0 0 0 0 0 0
Tl .(‘3 ,l71 1-2.('3 .’)] 3 (‘3 .Dl 1 1.(‘3 'Dl Tﬁ.(‘3 Al)1 TG,(‘3 ’)1 J‘7 ('3 .I)l 8 (‘3 'Dl T‘).(fa Dl >T]().(f3 .l)1 J‘('S .l)]
0 0 0 0 0 0 0 0 0 0
.T]].(‘E.D J‘]Z.(fa.”l J—l‘j.('s.l) ‘rH.(‘S.D 15 (‘3.1)1 1-16.(73 l)l .T|7v(‘3.l7 ‘T\8.(‘3.1) J‘l‘).(‘g.l) .1-2().(73.1)1 5~ 71
4,47 0 0 0 0 0 0 0 0 1.24
*1.c, .p, *2.0, .1, Y3.0,.0, *i.c,.p, ¥5.0,.0, 6.C) D, Y7.0,.0, *s.c, .0, Yo.c,.p,  Tio.c,.p, *e,.p,
0 0 21.38 0 0 0 0 19.75 5.29 0
‘rll.(‘l 'DZ J-12,(‘1 5 72 IIS.(‘] 'DZ ‘1‘1‘1.(‘] 'DZ ‘rli.(‘l . )2 ‘TIG.(‘I v172 1‘17.(,‘| 'DZ 118,(‘] 'DZ 1‘15).(‘1 , )2 J‘Z().(‘l 'DZ 236 64
1.21 0 0 189.01 0 0 0 0 0 0
l‘l .(‘2 ‘[)2 1.2.(‘2 .DZ 1‘3.('2 'DZ l"i ('2 I)) 1‘5.(‘2 4[)2 1.64(‘2 41)2 1‘74(‘2 'DZ l‘x.('z .1)2 1‘9.(‘2 .[)2 \1‘10.(‘2 .[)2 1’(‘2 .DZ
114. 64 11.01 0 0 113. 38 0 151. 95 0 21.70 0
1.11.('2.1)2 l‘lZ.(‘ZAD) 1.13.(‘241)2 1.1441'2.[)2 1‘15.('2.1)2 1.16.(‘241)2 1.174(‘241)2 1.1841,‘2.[)2 1‘19.('2.[)2 1.20.(‘2.1)2 93/1~ 18
0 0 0 0 129.02 0 0 279.53 112.95 0
11.(‘34[)2 12.(‘3.[)2 1‘3.(73.[)2 11.(‘3.1)2 1.5 (3 [)2 164(‘341)2 1141'3.[)2 18 (3 1)2 19.(‘3.[)2 .10.(3.[)2 1( ;.[)2
0 0 0 0 65.90 0 110. 65 0 0 7.90
111.(‘3.1)2 112 (‘341)2 1‘]34(‘3.1)2 114.(‘3.[)2 115.('3.1)2 1.16.(‘341)2 1174(‘3<D2 1‘18.(‘3.[)2 119.(,‘3.1)2 1‘2().(‘3. 2 628~ 38
23.56 23.59 128.55 0 0 1.07 162. 95 104. 21 0 0
SLP W45 Fita THRE R M RCR B, Rt R,
D, i GA BYMCSUEAE R SLP MR & G HERY.
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Fig. 6 The influence of GA on SLP
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Fig. 7 The result of algorithm iteration
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Optimization strategy of emergency resources scheduling of
hierarchical multiple disaster sites during continuous consumption

ZHANG Lidan', LI

Chao',

CHEN Biaosong™', LI Jie

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology

Dalian 116024, China;

2.Foshan Yajieyuan Science and Technology Co. , Ltd. ., Foshan 528200, China )

Abstract: After disaster,the emergency rescue is the key problem, especially when multiple sites are

attacked. Considering an integrated scheduling issue of the victim shelter and the resources

transportation, a mathematical model of scheduling and distribution of hierarchical emergency

resources during continuous consumption is established. And then,

an optimization model is

presented, in which the objective is comprised of the rescue costs and the losses from lacking timely

succor. Subsequently the genetic algorithm (GA) combined with sequential linear programming

(SLP) algorithm is employed to solve the optimization model. A numerical example of a four-level

resources scheduling is generated to simulate the progress of relieving the disaster. The numerical

example verifies that GA combined with SLP can find a better solution, for the global search ability of GA is

refined by the local search ability of SLP. The optimization strategy presented can provide a suitable

resource scheduling solution in this field.

Key words: scheduling and distribution of emergency resources; genetic algorithm (GA) ; sequential

linear programming (SLP) algorithm; hierarchical multiple disaster sites; continuous

consumption



