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Abstract; In order to optimize the community emergency supplies reserve, the concept of BCM was
introduced to study the multi-objective optimization model of community emergency supplies reserve.
Firstly, the key services and related emergency supplies after the disaster were identified, and the
community emergency support capacity was quantified by constructing the post-disaster living standard
change curve. Secondly, a multi-objective optimization model for material reserves with the maximum
guarantee capacity and the minimum cost is proposed. Finally, the numerical examples were solved and

the sensitivity analysis of the key parameters was carried out. The results indicate that as the minimum
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business continuity objective increases, the level of emergency material reserves increases, enhancing the
community emergency support capacity. The reserves show a priority order, with lower-cost items being
increased first. Under the same level of emergency material reserves, enhancing community emergency
response and handling capabilities can improve the community emergency support capacity. Moreover, as
the reserves of emergency materials in a community grow, the significance of these capacities in improving
the emergency support capacity becomes increasingly pronounced. The emergency material reserve

optimization model constructed from the perspective of business continuity can enable the community to

provide basic living guarantees for residents after emergencies.
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Fig.1 Community residents” living standard change curve
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Table 1 Parameters related to emergency supplies

r, , Lffi/% C./7t
r 0.25 70 50
r, 0. 20 50 400
rs 0.15 25 1 400
r, 0.15 25 400
rs 0.10 0 40
re 0.15 20 410
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Fig.2 Pareto frontier for multi-objective optimization
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Table 2 Community emergency materials reserve plan
FEDCNE W B filk 26 7K P/ % RPO/ | Niafi | BUSA/ | L8iF
ES o - v | TET
r r rs I, rs re % P fiE T | g%k
8 95.3 55.54 27.00 79.78 61.81 58.74 65. 94 31.41 550.86 | 0.742°5 1
9 97.66 | 58.97 27.11 76.42 58.73 37.60 63.25 31.00 516.87 | 0.706 9 2
7 96.68 | 75.01 47.55 53.84 58.62 42. 84 66. 67 31.51 628.84 | 0.686 1 3
12 | 97.66 | 51.96 26. 82 31.40 67. 84 78. 65 62.12 30. 80 503.71 | 0.683 8 4
11 | 97.55 | 58.48 26.99 60. 23 60. 81 45. 86 62.13 30. 80 504.00 | 0.6837 5
6 97.82 | 52.13 50.51 51.92 80.75 69. 65 68. 77 31.77 661.00 | 0.683 4 6
10 | 97.31 | 58.97 27.33 51.22 59.56 55.50 62. 19 30. 81 507.34 | 0.683 4 7
5 97.82 | 51.72 53.37 78. 81 75.03 70. 26 72. 67 32.13 717.66 | 0.663 7 8
13 | 97.54 | 57.82 27. 63 48.48 74.81 40. 82 60. 97 30. 59 486.18 | 0.659 3 9
15 | 97.60 | 57.50 27.57 38.07 83.79 39. 80 60. 10 30. 42 471.38 | 0.6398 | 10
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Table 3 Changes of RPO, emergency support capacity,
and total cost under different MBCO

MBCO/% | RPO/% | JizaffpEkE SA/ T T6
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Table 4 Changes of RPO, emergency preparedness level,

and total cost under different k
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Fig. 6 Comparison of the Pareto front under different k
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