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BIRESG . 1 A EE T RIESR m, XEMS ERR, 1 A imzE T Ae
FERERMAENAREFTEW. R 2450 THTFUSHRENSEME, Ho NO0) = 1100 77
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4.2 GBS

EFRATRERIF R A, AR Ro Pl R e 5N B G A R R e R %
BRATWNFSE Ro MBURAESHT AT RAME B F AR AL 2800 (R )7 AH DG 223K (Partial
Rank Correlation Coefficient, PRCC) /58], DL $k 3] 45 Yuim it 7 050 % 18 S SR i)
FATIH 25 (L (43, 49-55]). BEBRIMTREAR B AL Ry FIHEEE (attack rate) JETHAL
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Abstract The coronavirus disease 2019 (COVID-19) outbreak started in Wuhan, Hubei
province, China in the end of 2019 and swiftly spread to the whole country and overseas,
and became the first pandemic caused by a coronavirus in human history. By March,
2020, the outbreak in China has largely been under control with tremendous efforts and
losses, while other regions, e.g., Europe and Middle East, are in extreme difficulty. The
lesson learnt in Wuhan, Hubei shall be very valuable for battles in other regions. In this
paper we propose a compartmental model to study the transmission dynamics of COVID-
19. Our model incorporates different isolation strategies for mild and severe cases and is
fitted to the cumulative number of confirmed cases in Wuhan from January 1 to 31, 2020,
for COVID-19 epidemic to estimate some parameters. We find that the COVID-19 could
have increased exponentially if strict measures were not properly implemented. We estimate
the basic reproduction number to be 2.80, which could vary from 0.97 to 3.24 depending on
human host susceptibility and transmissibility. Numerical simulations indicate that reducing
transmission rate is the key factor for effective use simple word control of the outbreak. These
results suggest that timely hospitalization/isolation of suspected and confirmed cases as well
as quarantine of people who had close contact with infected cases in epidemic areas are vital
to mitigate the spread of COVID-19.
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