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Inference and Prediction of Dengue Transmission Driven by Coupling

Knowledge of Disease Transmission Mechanism and Bayesian Inference
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Shantou 515000)

[ Abstract] Objective The classical dynamical mechanism model constructs a system of nonlinear differential equations
based on the knowledge of the transmission mechanism of infectious diseases to systematically model their propagation, and the
estimation error of the initial state of its parameters will expand along with the iteration and evolution of the system, which has
the limitation of sensitive dependence on the initial value of the parameters, and thus weakening the predictive ability of the
model. Methods In this study, a Bayesian inference method is used to integrate with the disease transmission dynamics model,
and the data assimilation technique is used to achieve the continuous iterative updating and optimization of the model parameters,
which overcomes the limitation of sensitive dependence on the initial value of parameters in the classical dynamics model. In this
study, we constructed a fusion—driven dengue fever transmission inference and prediction framework, SIR-EAKF, which is
driven by the fusion of mechanistic knowledge and Bayesian inference. This study introduces the basic principles, construction
steps, analysis methods, and related considerations of the method, and applies the fusion—driven model to the inference and
prediction of the spread of dengue fever in Guangzhou. Results The results show that the SIR-EAKF framework constructed in
this study optimizes the state parameters of the ensemble simulation, and it is able to achieve an accurate estimation of the
disease spread parameters, which makes the ensemble forecast of the dynamicalmechanism model more accurate and predicts
accurately in advance the trend of dengue fever spreading and evolving in populations. Conclusions Based on the above fusion
model can achieve approximate real —time prediction and tracking of dengue fever epidemics and outbreaks, which improves
people’s ability to respond to and sense infectious disease outbreaks at an early stage, buying more valuable time for public
health prevention and control.
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