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[Abstract] Objective: To establish a SEIR epidemic dynamics model that canbeusedtoevaluatethe
COVID-19 epidemic, and to predict and evaluate the COVID-19 epidemic in Hubei province
using the proposed model. Methods:COVID-19 SEIR transmission dynamics model was
established, which combined transmission ability in latent period and tracking quarantine
interventions. Based on the epidemic data of Hubei province from January 23, 2020 to February
24, 2020, the parameters of the newly established modified SEIR model were fitted. By using
Euler integral algorithm to solve the modified SEIR dynamics model, the epidemic situation in
Hubei province was analyzed, and the impact of prevention and control measures such as
quarantine and centralized treatment on the epidemic development was discussed. Results:The
theoretical estimation of the epidemic situation by the modified SEIR epidemic dynamics model is
in good agreement with the actual situation in Hubei province. Theoretical analysis showed that
prevention and control quarantine and medical follow-up quarantine played an important
inhibitory effect on the outbreak of the epidemic.The centralized treatment played a key role in the
rapid decline in the number of infected people. In addition, it is suggested that individuals should
improve their prevention awareness and take strict self-protection measures to curb the increase in
infected people. Conclusion: The modified SEIR model is reliable in the evaluation of COVID-19
epidemic in Hubei province, which provides a theoretical reference for the decision-making of
epidemic interventions.

[Keywords] Severe acute respiratory syndrome coronavirus 2; Corona virus disease-19; Novel
coronavirus pneumonia; SEIR model; Transmission dynamics; Epidemic situation estimation
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Figure 1 Modified SEIR dynamic model
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Figure 2 Comparison of the theoretical estimates of the number of the infected and the recovered
by the modified SEIR dynamic model with and without latent infectivity
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Figure 3 Prediction of the trend of COVID-19 epidemic in Hubei province by modified SEIR
dynamic model

2 7 12 Hi, WL SO i il i g it 75 38, K lm K2 Wo ] vk A8 i i
FEAG B T5 AT HET G5 1K T Ge it 77 sU B S BUR 75 A A B = 1B 3 s B
WHRTINEIR . ISR ST IHEARF, U S H T8 B 1. @5 &
FE IR BI TN S ECT G R BB, BLR I B X S R AU K, (A
HESHUG B IE SEIR BRTHE G NSRS R, XWRT 2 A 12 HZ a1 RE Wikr i
BB R PR TR 45 R o IXRE RIS TR SR IE, AT BRI T A3 T4 e 1 5 SR 5 SE B
BARYIE, VDR T 2 A 12 HHm eI By DU g e stk g% s (K 4) . #ig
BT HEIIE 4 COVID-19 /5L N K2 H 19 H /i A7k 3Tl , 5 945 1) SEPRts dl 2 A — 2



AIRZZR (EFR) 20202 B
JOURNAL OF ZHEJIANG UNIVERSITY February
2020

HOIN)

A

BB IR NS Wb IS U N 2 35 R T

— LR Rilak
WAL b w LETERGE e Hilad

1/23 I 2;2 l 2/|12 : 2/I22 ' 3;3 : 3/l13 I 3/l23
I 18]
WAL RN SR A 2020 4F 2 H 24 H.
B 4 EERISHRIS IR (S B00 SEIR B PV E 5 451 E 4 COVID-19 S & 25 iy T

Figure 4 Forecast of COVID-19 epidemic trend in Hubei province after the SEIR model was
revised again according to the modification of clinical diagnosis standard
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Figure 7 Evaluating the impact of centralized treatment measures on epidemic control via the
modified SEIR model
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SEIR model
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