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Abstract: Urban real-time delivery faces challenges such
as distorted road network data, uncertain supply-demand
information, and network disruptions in large-scale public
health emergencies. Therefore, it is essential to consider

information uncertainty and network disruptions when
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optimizing urban real-time delivery networks. To address
these challenges, first, the problem of road network
construction under road restrictions caused by lockdown
measures was addressed, the underlying urban road
network was established and the Floyd algorithm was
improved for efficient solutions. Then, for open multi-
real-time

delivery point urban delivery problems,

considering supply-demand uncertainty and facility
service disruptions, the Monte Carlo simulation was
conducted to construct a scenario tree, a multi-objective
stochastic programming model was constructed, and a
hybrid evolutionary based on GA-SA was designed to
solve the problem. Finally, taking the COVID-19 pandemic
in Shanghai in 2022 as an example, a comprehensive
analysis was conducted. The results reveal that large-scale
public health emergencies can lead to sudden changes in
delivery facility capacity, road network capacity, and
customer demands. The mismatch between supply and
demand in the delivery system can result in issues like
excessive orders and stockouts. Interestingly, facility
disruptions do not necessarily lead to an increase in
delivery costs. Instead, the total cost is amplified by a
reduction in customer satisfaction. Furthermore,
increasing the number of vehicles does not necessarily

lead to an increase in costs.

health
delivery;
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1 50 90 6
2 100 150 4
3 150 210 3
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Fig. 4 Probability setting of case scenario tree
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Tab.4 Determination of solution results for cases under given scenarios

AA AL/

P A

MATHEERS/  WORIENIAR RIS

ARG o
R s e veh /5 10°m EG /g TS
T 1.2.3.4 1857.9318 10 1857.9318 515.9318 0 0 19.993 8
rh 1.2.4 2552.4313 8 1531.6014 469. 601 4 940. 000 0 0

FEAAC 1.2.4 2049.264 0 9 1855.2610 617.260 8 184.003 0 10. 000 O 22. 2347
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Tab.5 Driving route under uncertain situations

Bt s )/

5% % T e WA/ 5
1 2 1>11—>1 53. 266 6 151. 266 6
2 2 1>6—>9—>5—>1 121.949 2 246.949 2
3 2 1>16—>15—>17—4 167.578 1 237.578 1
4 2 1101213184 97.9370 231.9370
5 3 2>7>8>2 76.068 0 170.068 0
6 2 2—>14—>2 46.832 8 134.8328
7 1 4—>21>19>20—4 148.157 4 296. 629 6
8 1 422234 91.6822 222.682 2
9 2 4244 65.317 3 163.317 3
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Tab. 6 Comparison of reference examples
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