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S3 Basic Reproduction Number

Here we derive the basic reproductive number Ry for the vector-host model Eqn 1.
Following standard procedures [1,[2], the rate of transmission (i.e., the changing rates

from infectious to non-infectious classes) is given by, F:

f:

and the rate of transition (i.e., the changing rates among infectious classes), V:
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Then, we have two Jacobian matrices, of which F is the Jacobian of F and V is the
Jacobian of V, and we derive F and V under the disease free equilibrium [1] (DFE, by

setting the proportions of susceptible classes to be 100%),
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where F; ; = af-i with F; is the i-th equation of F and x; is the j-th variable of the
J

vector (En, Ap, I, Ey, 1),

PLOS

21

22


daihai.he@polyu.edu.hk
lewistone100@gmail.com

@PLOS | susmission

o 0 0 0 0
(5 - 1)0’h Yh 0 0 0
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where V; ; = gr? with V; is the i-th equation of V and x; is the j-th variable of the
J

vector (En, Ap, In, Ey, I,). Then, we have the next generation matrix of our model,
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Since Ry is the spectral radius of F'V ! [1], the basic reproduction number is
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where m is the ratio of mosquito-to-human population.
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