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Abstract: In this paper, we have proposed an SVEIQR compartmental model
modifying the classical SEIR model with inclusion of vaccinated and quarantined
classes to explain the COVID-19 outbreak mathematically. We have calibrated our
model with the daily COVID-19 data reported by the WHO coronavirus dashboard.
To observe the disease dynamics of COVID-19, a detailed stability analysis of
the proposed SVEIQR model is carried out. Our results show that the disease
free equilibrium (DFE) is stable if the basic reproduction number is less than
unity and unstable otherwise. Moreover, endemic equilibrium (EE) is found to
be stable when certain restrictions hold. The expression for effective reproduction
number has been derived analytically and its value is calculated based on the
reported cases. Sensitivity analysis of effective reproduction number is performed
employing PRCCs and Latin hypercube scheme. We have compared short-term
and long-term transmission dynamics of COVID-19 for India with different levels
of vaccination and without control strategies. The impact of different degrees of
control interventions is ascertained with the numerical simulation of the model.
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