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ABSTRACT 

 

Recent COVID-19 outbreaks pose serious public health challenges all around the world. South Korea 

had experienced the early outbreak of the COVID-19 pandemic and implemented effective 

interventions. The 2020 COVID-19 outbreak in South Korea showed spatial hot spots and 

superspreading events. As a result of these super-spreading events, three huge outbreaks of the COVID-

19 have occurred in Korea from February to December 2020. To capture the intrinsic nature of 

heterogeneity, an agent-based model has been developed. Based on the social empirical incidence 

information of confirmed cases of COVID-19, we have constructed a scale-free and small-world 

network. Our agent-based model has incorporated essential individual variabilities such as different 

contact numbers and incubation, infectious period, and asymptomatic cases. In the absence of vaccines 

or treatment, contact tracing and social distancing are the most critical interventions to prevent larger 

outbreaks. First, we investigate the impact of network structures on key epidemic outputs including 

incidence, effective reproduction number, degree distribution of secondary cases. Next, we explore the 

effectiveness of various interventions under two different network structures. 
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