
Abstract 

In recent years, dengue fever (DF) is a major vector-borne disease. DF virus in 

humans are transmitted predominantly by the mosquito Aedes aegypti. The abundance 

and the transmission potential of A. aegypti are influenced by climate variables. 

Kaohsiung situated at south Taiwan, was a major dengue epidemic region. The 

purpose of this study was to characterize the risk of dengue infection based on a 

probabilistic transmission dynamic model and to examine the effects of climate 

variations on dengue patterns in Kaohsiung during 2005 – 2010. This study developed 

a host-vector population dynamic model to describe the disease transmission 

dynamics between the human and mosquito. Derived model parameters can further 

quantify the temperature-specific basic reproduction number (R0) for deriving a 

R0-based probabilistic risk model to estimate the risk of dengue increasing rate. This 

study also employed Poisson regression model based on statistic indicators to 

examine the potential predictors based on the monthly DF incidence rate. A hockey 

stick model was used to detect the potential temperature threshold. The results 

indicated that lagged 2 month mean ( 75.0=ρ ) and variance ( 73.0−=ρ ) of 

temperature, mean ( 58.0=ρ ) of relative humidity, and mean ( 65.0=ρ ) and variance 

( 63.0=ρ ) of rainfall were the significant predictors of dengue incidence rate in 

Kaohsiung. Sea surface temperature anomaly (SSTA) Niño3 with 1-month lag had 

better correlation with dengue incidence rate ( 35.0=ρ ). Under the mean temperature 

regime (25.52 ± 3.63oC), R0 estimate was 3.47 (95% CI: 1.60 – 7.51), implicating that 

there had an epidemic outbreak of dengue fever in Kaohsiung. The 50% exceedance 

risk of dengue case increasing rate can exceed 0.35 (95%CI: 0.29 – 0.42) wk-1 in the 

mean temperature scenario. This study showed that potential threshold for mean 

temperature with 2-month lag was 25.92 (95% CI: 24.78 – 27.07)oC. The detected 



lagged temperature threshold can be an early warning indicator to assess dengue 

epidemic in Kaohsiung. The host-vector model established in this study could 

enhance the understanding of the DF population dynamics in the tropical Taiwan. This 

study provided a method to determine the dominant factors in the DF trends in 

Kaohsiung. The research schemes could be further applied in the further to help 

quantify the control measure effects to contain dengue virus infection. 
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