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Table 1 Distribution of blood group at candidate locations
(%)
A B 0 AB
1 116.53 39.55 27 32 29 12
2 117.13 38.15 26 36 27 11
3 121.4 31.2 31 29 30 10
4 106.53 29.55 33 24 35 8
5 114.47 38.07 25.11 35.13 29.55 10.21
6 112.48 37.95 25.02 34.6 30.57 9.81
7 123.48 41.93 27.28 32.31 30.4 10.01
8 125.37 44.03 27.04 31.8 31.63 9.53
9 126.68 45.77 26.38 32.96 30.88 9.78
10 118.82 32.08 27.67 30.06 33.35 8.92
11 120. 15 30.27 30.56 26.39 34.61 8.44
12 117.2 32 32.57 24.63 34.37 8.43
13 119.28 26.07 28.05 23.7 42.12 6.13
14 115.92 28.77 33.28 23.56 35.01 8.15
15 117.03 36.65 27.65 33.18 28.25 10.92
16 113.65 34.77 26.89 32.56 30.64 9.91
17 114.25 30.58 32.61 25.12 33.5 8.77
18 113.03 28.2 35.26 21.44 35.56 7.74
19 113.28 23.13 25.15 26.04 42.85 5.96
20 110.28 20 23.57 33.23 35.06 8.14
21 104.05 30.62 32.33 24.04 35.63 8
22 106.75 26.58 29.9 27.61 33.69 8.8
23 102. 65 25.05 32.11 26.72 31.66 9.51
24 108.93 34.22 28.21 29.04 34.11 8.64
25 103. 82 36.15 26.45 30.9 33.99 8.66
26 101.78 36.6 22.4 36.57 32 9.03
27 109.35 24.6 22.81 26 46 5.19
28 111.7 41.07 24.86 33.25 32.96 8.93
29 91.08 29.63 20.1 34.98 37.99 6.93
30 106.25 38.48 28 29.08 34.36 8.56
31 87.57 43.82 28.65 29.73 32.32 9.3
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Table 2 Partial Pareto solutions
1 2
1 124-1113 14 16 -21 23 24 26 -31 26 64 555.48 13 448 723.85
2 24-7911-14 16 17 19 21 -24 26 -31 23 64 772.34 9997 391.25
3 24-689 11 13 14 16 17 19 23 24 26 -31 20 65 366.30 6 894 378.31
4 24589 12-14 23 24 26 -31 16 66 026.63 4 398 241.95
5 2469 12 14 23 26 27 28 29 30 31 13 66 504.96 3339 527.04
6 268 12 14 22 23 26 27 30 31 11 67 793.28 2 218 533.07
7 58 12 14 20 22 23 26 30 31 10 68 260. 45 1 788 420.44
8 58 12 14 20 23 26 30 31 9 68 947.55 1 632 377.26
9 5 12 14 20 23 26 30 31 8 70 412.01 1354 306.13
10 512 14 23 26 29 31 7 71 607.21 1 238 505.57
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Table 3 The solution with the highest cost and the shortest relief time

—_

26.27 28.60 27.23 17.51

2 20.94 24.64 21.34 13.62
3 30.50 29.50 30.00 17.32
4 35.22 30.04 36.28 17.34
5 18.24 21.57 19.79 11.63
6 11.71 13.77 12.94 7.33
7 16.97 18.47 17.92 10.28
8 16.45 17.84 17.79 9.77
9 19.12 21.38 20.69 11.64
10 16.99 17.71 18. 65 9.65
11 18.62 17.30 19. 81 9.78
12 15.56 13.53 15.98 7.92
13 16.13 14.83 19.76 7.54
14 14.79 12.44 15.17 7.32
15 15.67 17.17 15.84 9.85
16 17.39 19.13 18.56 10.56
17 20.39 17.90 20.67 10.58
18 17.99 14.03 18.06 8.43
19 20.41 20.76 26.63 9.93
20 7.37 8.75 8.99 4.33
21 24.36 21.01 25.58 12.12

N8}
0o
—_
(3]
o0
—

12.48 13.78 7.04

23 16.41 14.97 16.29 8.93
24 17.65 17.90 19.40 9.77
25 11.16 12.06 12.65 6.38
26 8.03 10.26 9.60 5.10
27 14.07 15.02 19.99 6.71
28 9.64 11.15 11.10 5.78
29 3.83 4.99 5.26 2.25
30 8.53 8.69 9.45 4.72
31 10.78 10.98 11.45 6.14
4 N

Table 4 The solution with the lowest cost and the longest relief time

A B (0] AB
14 14.79 12.44 15.17 7.32
16 17.39 19.13 18.56 10.56
20 7.37 8.75 8.99 4.33
24 17.65 17.90 19.40 9.77
26 8.03 10.26 9.60 5.10
28 9.64 11.15 11.10 5.78

3 N —
Fig. 3 Location-allocation scheme with the lowest cost and

the longest relief time
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Table 5 Performance ofmulti-objective NSGA-I algorithm based on niche technique
Pareto
Pareto ( min) A
1 20 20 22 - -
5 38 34 8 - -
21 400 118 1 - 0.771 3
400 200 21
70 400 219 1 - 0.766 7
100 400 249 1 - 0.764 4
200 400 254 1 54.79 0.761 5
1 15 15 19 - -
5 29 23 5 - -
18 200 75 1 - 0.812 4
200 200 18
70 200 145 1 - 0.809 6
100 200 158 1 - 0.807 2
200 200 159 1 30.86 0.806 4
1 15 15 19 - -
5 29 23 5 - -
200 100 18 18 200 75 1 - 0.812 4
70 200 145 1 - 0.809 6
100 200 154 1 14.56 0.808 5
1 15 15 19 - -
5 29 23 5 - -
200 50 14
18 200 75 1 - 0.809 9
50 200 139 1 6.75 0.809 6
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4 1 Pareto

Fig. 4 Pareto frontiers of numerical example 1
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Location-inventory problem for national strategic blood reserves

MA Zu5un' ZHOU Yufeng’

1. Institute for Logistics and Emergency Management School of Economics and Management Southwest Jiao—
tong University Chengdu 610031 China;

2. Chongqing Engineering Technology Research Center for Information Management in Development Chongqing

Technology and Business University Chongging 400067 China

Abstract: Establishing strategic blood reserves is one effective way to deal with emergency blood supply prob—
lem in large-scale sudden-onset emergencies. To enhance the ability of emergency blood supply an optimal
model for multi-ebjective location-inventory problem was developed to maximize the timeliness of post-disaster
emergency blood supply and minimize the total operation cost of strategic blood reserves. The model takes into
account some factors including multi-scenario multi-stage multiple blood group stochastic demand replen—
ishment lead time facility capacity and coordinated location. After analyzing the characteristics of the model
a NSGAHI algorithm based on niche technique is proposed to solve the model. The results of a numerical ex—
ample show that the efficient Pareto frontier can be obtained by using the algorithm. Thus the decision makers
can select an appropriate location-inventory scheme for strategic blood reserves from a cluster of Pareto solu—
tions by keep a balance between the cost and timeliness of emergency blood supply according to his preferences
and actual needs of decision-makers.

Key words: sudden-onset emergency; blood supply; strategic reserve; location-inventory problem; genetic al—

gorithm



