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ABSTRACT 

 

Dengue which is transmitted by Aedes mosquitoes is one of the most rapidly spreading 

vector-borne viral diseases in the world. In Korea the dengue fever has not been considered 

seriously as a public health concern until recently, since the disease is endemic only in 

subtropical or tropical countries.  However, climate change by the global warming and the 

increasing numbers of tourists visiting endemic areas raise the risk of dengue incidence in 

Korea. 

In this study, we propose a model of dengue that represents several important 

epidemiological factors and then we estimate a transmission dynamics of the population. 

First, we attempt to estimate how many dengue cases occur due to various climatic change 

scenarios. Data of climate factors are based on the RCP scenarios by the Korea Meterological 

Administration[1]. To incorporate the climate factor into the entomological parameters, we 

assume climate-dependent parameters of mosquitoes to be functions of climate factors such as 

temperature and relative humidity [2,3,4]. We apply these parameters to the primary infection 

model. Second, a person infected by a serotype will never be re-infected by the same serotype 

but the sequential infection caused by the others becomes more dangerous. We propose the 

model to describe the disease state in both human and vector population for four serotypes 

(DENV 1-4) with secondary infection. Finally, we derive the basic reproductive number R0 

and investigate the equilibriums for the two models. Furthermore, we perform the sensitivity 

analysis by calculating the elasticity of R0 with respect to temperature-dependent parameters 

given by daily temperature data.  
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