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Abstract

Coronavirus disease 2019 (COVID-19) is spreading in large areas worldwide and poses a serious
public health risk. Epidemic prevention is still a great challenge. By using a reasonable mathemat-
ical model, we can scientifically predict the trend of infectious diseases in different regions and
make reasonable assessment of the development stage, which is of great significance. In this pa-
per, a SEIR model for COVID-19 dynamics considering death factors and the number of contacts in
different periods is presented. The stability of the equilibrium point of the model is analyzed and
verified by using the epidemic data of New York state of the United States. The prediction results
of the model are in good agreement with the actual situation, indicating that the model has good
prediction ability. In addition, according to the characteristics of the basic reproduction number
Ry, we give a criterion to judge whether the epidemic situation is stable. The epidemic situation
can be well controlled by reducing population mobility and contact rate.
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Figure 1. S-E Phase diagram (case 1)
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Figure 2. S-E Phase diagram (case 2)
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Figure 3. Curve of cure rate with time
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Figure 4. Curve of death rate with time
4. ZFET-ZERHATE) LAY RhZRE
Table 1. The value of r in different time periods
F* 1. TERFEEA r f9EVE
I B r
2020.3.1~2020.3.17 12.79
2020.3.18~2020.3.29 3.40
2020.3.30~2020.4.08 217
2020.4.09~2020.4.15 0.14
2020.4.16~2020.4.18 0.725
2020.4.19~2020.4.21 3.15
2020.4.22~2020.4.25 0.62
2020.4.26~2020.5.08 0.02
2020.5.09~2020.5.25 0.73
2020.5.26~2020.6.16 0.93
2020.6.17~2020.10.05 1.584
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Figure 5. Comparison of predicted and actual infected people
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Figure 6. Relative error between predicted value and actual value
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