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Appeared as a public health event, the COVID-19 pandemic has triggered massive crises in public health systems and economy. The COVID-19 has fleetly spread to most countries of the world. By the end of May 2021, SARS-CoV-2 has infected 180 million people and caused over three million deaths worldwide. To control the outbreak of COVID-19, travel restrictions, economic lockdowns, and border controls have been taken by many countries. The ongoing COVID-19 pandemic motivates the scientific community to contribute to infectious disease modeling, epidemiological study and outbreak prediction. That is, understanding the mechanism of COVID-19 pandemic spreading, exploiting the infection prevention and mitigation, and evaluating policy implementation, are important research questions for academics and policymakers.
To exploit this urgent question, mathematical models have been widely used to analyze the characteristics, impacts and emergency responsefor COVID-19. Mathematical modeling is a kind of mathematical structure that is made up of various concepts and formulas in mathematics, used for generally or approximately expressing the characteristics or quantitative interdependence of a certain system of things.
This special issue has collected a series of studies on epidemic data analysis and supporting decision-making. Those studies fit mathematical models for COVID-19 to analyze the characters of the COVID-19 pandemic in different regions, for instance, Azanza Ricardo et al. investigate the outbreak of COVID-19 in Mexico with different scenarios. While Miao et al. use mathematical modeling to study options for business reopening during the COVID-19 pandemic. As a commonly used epidemiologic model, the Susceptible, Infectious, and/or Recovered (SIR) model, the reproductive number of the SIR model is discussed to assess COVID-19 spread (Silveira et al.; Espinosa et al.; Schlickeiser et al.). Also, a mathematical model is developed to study what role social heterogeneity plays in the formation of complex infection propagation patterns (Maltsev et al.). Moreover, statistical analysis has been used to characterize the COVID-19 pandemic and predict the spread trend (Wang et al.; Zhao et al.; Liu et al.). Mathematical models and statistical analysis play important roles in public health emergencies, using these models to analyze and develop strategies for the COVID-19 pandemic is also an essential mission. For example, fast epidemic recognition of the epidemic as soon as it appeared, optimal supply and allocation of medical emergency resources (Wang et al.), and assessing the epidemiological consequences of an emergency evacuation (Butail et al.).
Model estimation also plays an important role in this special issue. Wu et al. propose a generalized-growth model to present the evolution of the number of the total confirmed cases over time. The model provides a simple phenomenological approach, with potential implications for forecasting of the pandemic trend. Zhang et al. quantify the incubation period, transmission rate from close contact to infection, and the properties of multiple-generation transmission from a detailed database in mainland China. Tiwari et al. sought to provide a prediction of the epidemic peak and to evaluate the impact of lockdown on the epidemic peak shift in India. Peker-Dobie et al. argue that the peak of infected individuals coincides with the inflection point of removed individuals. Recent COVID-19 data and the records for Spanish flu and SARS epidemics confirm this observation. Using multistage models the authors provide an explanation for this time shift. Chae et al. estimate the parameters and the initial infections from fitted values, and quantify the infection rate, the basic reproduction number, and the initial number of infected individuals for a number of countries. Kröger and Schlickeiser argue that the Gauss model is the simplest analytically tractable model that allows us to quantitatively forecast the time evolution of infections and fatalities during a pandemic wave and provide relationships between peak time and width, the transient behavior of doubling times, and reproduction factors. Zhuang et al. built a model to estimate the total number of COVID-19 cases in Wuhan, based on the number of cases detected outside Wuhan city in China, with the assumption that cases exported from Wuhan were less likely underreported in other cities/regions. Total cases are determined by the maximum log likelihood estimation and Akaike Information Criterion (AIC) weight.
This special issue aims to understand the impact of COVID-19 spreading on public health, society, and economics, and provides efficient reference values for economic redevelopment and social stability. So far, the authors have fitted mathematical models for COVID-19, studied the connectedness of the global COVID-19 network across countries, captured the virus transmission among cities, analyzed the dynamic characteristics of the COVID-19 pandemic, assessed the impact of COVID-19 spreading, and predicted the spread trends of COVID-19, which alleviates the public panic caused by COVID-19, grasps the trend of COVID-19 transmission, and assists the government or policymakers to make efficient decisions according to the spreading situation of the COVID-19 pandemic.
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