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Fig. 1 The flowchart of the H7N9 transmission model
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Table 1  Parameters and their values

parameter definition value note
A recruitment rate of poultry 14 580 000 [a]
by, birth rate of human 1/(75x52) week™! [b]
d, natural death rate of human (1/(75%52) ) x0.98 week ™ [b]
A, baseline transmission rate among poultry variable
Ay baseline transmission rate from poultry to human variable
B, baseline transmission rate from virus in VE to poultry variable
By baseline transmission rate from VE to humans variable
[ rescaled constant of environmental infectiousness to pouliry 0.034 6 week ™! estimation
a, rescaled constant of environmental infectiousness to humans 0.024 4 week™! estimation
d, rate of screening and culling in poultry 1/6 week™! [c]
d, elimination rate of VE in natural environment 0.961 0 week™! estimation
r production rate of VE from pouliry 0.143 3 week™! estimation
b% reciprocal of the incubation period 7/3.3 week ™! ref. [3]
n disease-related death of human 0.96 week ™! ref. [3]
) recovery rate of infectious human 1 week™! ref. [9]
E o [al Ml RS MR,

[b] MBS A H N 75 %
[ ] i RS v szl Ak T T A,

Note [a] estimation from the marketing rate of domestic poultry.
[b] with an average life time of human taken as 75 years.

[c] estimation from fild survey.
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Fig. 2 The fitting results of the H7N9 human cases from Nov. 2016 to Jun. 2017 in Guangdong with the model
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Dynamic Analysis of the Avian Influenza
A (H7N9) Transmission Model

ZHOU Piaopiao', ZHU Guanghu'”’
(1. School of Mathematics and Computing Science, Guilin University of Electronic
Technology , Guilin, Guangxi 541004, P.R.China;
2. Guangdong Provincial Institute of Public Health, Guangdong Provincial Center
for Disease Control and Prevention, Guangzhou 511430, P.R.China,)

Abstract: Avian influenza A(H7N9) is always a big threat to human health and safety. Aimed
at the transmission patterns of A(H7N9), a new SI-V-SEIR epidemic model was put forward,
which incorporated the viral interactions among humans, poultry and environment. Through dy-
namic analysis, the expression of basic reproduction number R, was given, and the stability of
disease-free and endemic equilibrium points was proved. The proposed model was further ap-
plied to study the 2016—2017 A(H7N9) outbreaks in Guangdong province. It is found that R, =
18.8 in the early outbreak, which indicates 94.7% of poultry to be vaccinated for the control of
the virus transmission in poultry and environment. After control, R, will fall down to 0.14. The
results show that, reduction of the viral load in environment and the infection ratios among

poultry and from poultry to humans could effectively lower human infections.

Key words: H7N9; dynamic model; stability; basic reproduction number
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