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Abstract

Purpose: During the Corona virus epidemic and in order to comply with the rules of social distancing, public transport
operators have to operate with less capacity. Because demand may be overcapacity in different areas at different times of
the day, drivers are forced to refrain from serving passengers at certain stations to avoid overcrowding.

Methodology: The purpose of this paper is to develop decision support tools to prevent congestion of vehicles. Also,
in order to consider the real conditions, two types of fuzzy and scenario-based uncertainty are considered. A dynamic
nonlinear integer programming model is introduced to obtain the optimal service pattern for vehicles that are ready to
be dispatched. To overcome the combined uncertainty of the problem, possibility theory has been proposed as a new
fuzzy stochastic programming approach that has significant advantages.

Findings: The model is clearly strikes a balance between observing social distancing by reducing the capacity of vehicles
and reducing the waiting time of passengers who lose services. Numerical examples are provided to illustrate the
proposed concepts and model and to compare the results.

Originality/Value: The proposed decision support model can suggest setvice patterns for different lines service and
can assess public transport operators to evaluate the advantages and disadvantages of implementing epidemic-based
service patterns due to operational advances and demand level of travelers.

Keywords: Service pattern modification, Public transportation, Nonlinear dynamic integer programming, Social spacing,
Epidemic.
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Figure 1- A sample public transport line.
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Table 2- Passenger demand in public transport stations in the peak scenario in the form
of trapezoidal fuzzy.

sl oKl oS

9 8 7 6 5 4 3 2 1 1
(22,24,26,29) (14,17,19,22)  (13,16,17,20)  (22,24,25,29)  (21,24,25,28)  (13,16,17,19) (14,16,17,20 (58,9,13) - 2
(12,15,17,21) (5,89,13) (12,15,17,19)  (13,16,18,20) (5,8,10,13) (6,8,11,13) (3,5,7,10) - - 3
(12,15,17,20)  (21,23,26,27)  (30,35,36,39) (58,10,15)  (7,10,13,16) (2,5,7,9) - - - 4
(30,33,35,38)  (20,23,25,29)  (15,17,19,23) (35.89) (4,78,12) - . - 5
(19,2327,29)  (8,12,13,14) (7,9,12,15) (2,4,5,9) - - - - - 6
(7,11,13,15) (2,4,7.8) (3,5,8,12) - - - - - 7
(2,5,8,9) (358,9) - - - - - 8
(7,9,10,13) ] ] ] .- 10 Yyy
614395 (5318 Sloel &0y Sy b (g9l )0 (ogas JEgJor GLolSiunl yo o) Bl (Sl -Y Jgur
Table 3- Passenger demand in public transport stations in the non-peak scenario in the form
of trapezoidal fuzzy numbers.
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Figure 2- Comparison of the number of unserved stations in different epidemic conditions under different
scenarios.
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Table 4- Status of service and non-service to public transport stations in different conditions of
corona outbreak under different scenarios.
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Figure 3- Comparison of service costs in different conditions due to coronavirus epidemic.
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