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Modeling the transmission dynamics of seasonal influenza and optimization of prevention and control

strategies

Fanhong Zhang”
Gansu Medical College, Pingliang, Gansu

[ Abstract] To address the challenge of quantifying behavioral interventions in seasonal influenza control, this study
proposes an SVEIR infectious disease dynamics modeling framework that integrates vaccination, dynamic prevention
measures, and public behavioral feedback mechanisms to investigate the transmission patterns of seasonal influenza. By
incorporating time-varying parameters, the model accurately captures the seasonal characteristics of influenza. Theoretical
analysis demonstrates that the disease-free equilibrium is locally asymptotically stable when the basic reproduction number
R, <1. Validation using influenza surveillance data from Gansu Province (2012-2023) shows strong agreement between
model predictions and actual epidemic trends. The research provides important theoretical foundations and practical
guidance for formulating influenza control strategies, offering government agencies a quantitative tool for designing a
"routine-emergency integrated" prevention and control system.
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