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Transmission mechanism of COVID-19 epidemic along

traffic routes based on improved SEIR model
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Abstract: The characteristics of COVID-19, which is transmitted by contact and droplets and is
infectious in the incubation period, were considered. Combined with the narrow space and
airtight environment of the vehicle and based on SEIR model, the vehicle internal epidemic
transmission model was established considering the factors of virus density, contact and infection
rate among passengers, and travel time. Based on the internal epidemic transmission form in the
vehicle, the epidemic transmission to the non-epidemic area in the process of the vehicle loading

and unloading passengers at multiple stops was considered, and a model of epidemic spread along
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traffic routes based on population migration was established. The transmission mechanism of the
epidemic along traffic routes was analyzed using the two models. Based on the population
migration index and confirmed cases in Wuhan, the relationship between confirmed cases and
population migration index was analyzed, and the transmission process of the epidemic along the
high-speed railway was simulated. Research result shows that the cumulative confirmed cases of
each provincial and municipal level have a strong positive correlation with the population
migration index, indicating that transportation has a certain role in promoting the spread of the
epidemic. There may be some passengers infected within the vehicle when there are infectives.
With the backward effect of incubation period, to some extent, it explains that except for
Wuhan, the number of newly confirmed cases in urban areas of other provinces in China was at a
peak on January 31 to February 5 in 2020. The measures such as isolation and reducing passenger
occupancy to reduce the contact between passengers can effectively reduce the infection risk of
passengers, and the effect is significantly better than the ventilation and disinfection measures.
Therefore, in order to reasonably control the spread of the epidemic along traffic routes, some
measures should be taken to reduce the occupancy rate, increase the distance between passengers
and reduce the contact rate, supplemented by the measures to increase ventilation and
disinfection. 1 tab, 5 figs, 30 refs.
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Fig. 1 Spreading process of epidemic along transport route
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Fig. 2 Average emigration index and total confirmed case of each province or city
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Tab.1 Numerical simulation result of diseases spread via railway between Wuhan and station Z
FIRW A Z) |3 20 TR Rk Z i Z N R
SONEC | HefoR | YR | ALYIR | AR | HE 3 , , , , ,
” ” EEON ST YC S TN EE N N
80 0.1 0.5 1 0.05 1 1 0.51 0.06 0.22 1.17 0. 50
80 0.1 0.7 1 0.07 1 1 0. 70 0.09 0. 31 1.23 0. 70
80 0.3 0.5 1 0.15 1 1 1.51 0.19 0. 65 1.49 1.48
80 0.3 0.7 1 0.21 1 1 2.29 0.29 0.92 1.73 2.20
80 0.1 0.5 1 0. 05 5 5 0. 50 0. 06 0.21 1.16 0.48
80 0.1 0.7 1 0.07 5 5 0. 69 0.09 0. 30 1.23 0.67
80 0.3 0.5 1 0.15 5 5 1.47 0.18 0.63 1. 48 1. 44
80 0.3 0.7 1 0.21 5 5 2.26 0.28 0. 88 1.72 2.16
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