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S3 Basic Reproduction Number 13

Here we derive the basic reproductive number R0 for the vector-host model Eqn 1. 14

Following standard procedures [1, 2], the rate of transmission (i.e., the changing rates 15

from infectious to non-infectious classes) is given by, F : 16

F =


ab IvNh

Sh
0
0

acψAh+Ih
Nh

Sv
0


and the rate of transition (i.e., the changing rates among infectious classes), V: 17

V =


σhEh

(δ − 1)σhEh + γhAh
−δσhEh + γhIh
(σv + µv)Ev
−σvEv + µvIv


Then, we have two Jacobian matrices, of which F is the Jacobian of F and V is the 18

Jacobian of V, and we derive F and V under the disease free equilibrium [1] (DFE, by 19

setting the proportions of susceptible classes to be 100%), 20

F =


0 0 0 0 ab
0 0 0 0 0
0 0 0 0 0
0 acψm acm 0 0
0 0 0 0 0

 (S3)

where Fi,j =
∂Fi

∂xj
with Fi is the i-th equation of F and xj is the j-th variable of the 21

vector (Eh, Ah, Ih, Ev, Iv), 22
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V =


σh 0 0 0 0

(δ − 1)σh γh 0 0 0
−δσh 0 γh 0 0
0 0 0 (σv + µv) 0
0 0 0 −σv µv

 (S4)

where Vi,j =
∂Vi
∂xj

with Vi is the i-th equation of V and xj is the j-th variable of the 23

vector (Eh, Ah, Ih, Ev, Iv). Then, we have the next generation matrix of our model, 24

FV −1 =


0 0 0 abσv

µv(σv+µv)
ab
µv

0 0 0 0 0
0 0 0 0 0

acm
γh
· (ψ + δ − ψδ) acm

γh
· ψ acm

γh
0 0

0 0 0 0 0

 (S5)

Since R0 is the spectral radius of FV −1 [1], the basic reproduction number is 25

R0 =

√
(ψ + δ − ψδ) · a

2bcm

γh
· σv
µv(σv + µv)

(S6)

where m is the ratio of mosquito-to-human population. 26
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