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Dynamic Modeling of COVID-19

Zhen Jin (Complex Systems Research Center, Shanxi University, China)

The outbreak of the Corona Virus Disease 2019 (COVID-19) epidemic began since last
December that has spread the fastest, caused the most extensive infections and has a huge impact
on the safety of human life. Dynamical modelling is one of the useful methods to reveal the
transmission rule of COVID-19 spread which is based on the internal transmission mechanism
and can dynamically predict the future trend according to the current information. In the talk, we
will introduce some of the transmission dynamics models of COVID-19 under intervention:
homogeneous mixed dynamics model, network dynamics model, and household dynamics model;

We also evaluated isolation and other interventions measures.
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COVID-19 in the Canadian Context - Disease spread and healthcare demand

Jane Heffernan (York University, Canada)

COVID-19 spread in Canada's provinces and territories has great differences (i.e., large
differences in populations, different testing rates and reporting rates), which makes it difficult to
project disease progression in each population. It is therefore very difficult to determine healthcare
demand and project the level of personal protective equipment (PPE) (including goggles, visors
gloves, surgical masks, N95 masks, etc) is needed at what time for each region. In this talk I will
give a brief overview of COVID-19 in Canada. I will then discuss a disease modeling and
healthcare demand framework, adapted from a framework used by collaborators in Australia, to
project healthcare demand and PPE need. The work is based on different social distancing, self-
isolation, contact tracing, and school closure scenarios.

Jane Heffernan is a Professor of Mathematics & Statistics at York University, where she
leads the Modelling Infection and Immunity Lab in the Centre for Disease Modelling. Awards
include the Governor General's Gold Medal, CAIMS-PIMS Early Career Award, an NSERC
Acclerator Supplement, and a York Research Chair (Tier II). The primary goal of Dr Heffernan's
research program is to uncover key contributors to infectious disease pathogenesis in-host
(immunology and virology) and in populations (epidemiology). Studies include the effects of
vaccines/therapeutics, social distancing, social immunity (bees), pathogen evolution, and the
immune system. Dr Heffernan's work is funded by the Natural Science and Engineering
Research Council of Canada (NSERC), the Canadian Institutes for Health Research (CIHR), and
government and healthcare sector contracts. Her work is published in high profile journals in
Mathematical Biology and Health, including, the Journal of Theoretical Biology, Bulletin of
Mathematical Biology, Vaccine, Lancet Infectious Diseases, and the Journal of Infectious
Diseases.



Assessing the risks of spatial spread of COVID-19

Julien Arino (University of Manitoba, Canada)

I will present a model for the spatial and temporal spread of COVID-19 and will explain how
this model was used during the early stages of the pandemic to assess the risk of importation of
the disease to heretofore uninfected locations.

Julien Arino is a Professor with the Department of Mathematics and the Data Science
NEXUS at the University of Manitoba and a faculty member of the Visual and Automatic Disease
Analytics Graduate Training Program. He is a member of the Centre for Disease Modelling and
of the Canadian COVID-19 Mathematical Modelling Task Force. His research deals primarily
with mathematical population dynamics in epidemiology and ecology, with focus on modelling
population movement. Of particular interest to him is the spatio-temporal spread of infectious
diseases. A lot of his work concerns the relationship between modern commercial aviation and the
fast global spread of infectious pathogens. Another problem of interest to him concerns the stress
imposed on public health systems by the variety of health practices used around the world or even,
within a country.



COVID-19 B 5 YR & X AR R SR 2
Models and data analysis of secondary outbreak risk of COVID-19
Sanyi Tang (Shaanxi Normal University, China)
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