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Research Background

• Lockdown (strict suppression interventions) is effective but at great cost

• The infections are mostly driven by individual interactions within space

• Human mobility has been measured by big data technology

• Transmission dynamics can be explained by mathematical model



Research Objectives

1. Evaluate the effectiveness of lockdown intervention

2. Better understanding of the transmission dynamics

3. Observe and advise the duration and intensity of the NPIs



Research Case

Barking and Dagenham, a borough of London, houses

more than 200, 000 residents.

Compared to other boroughs, it has more cases and

higher infection rate.
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Research Approach

Epidemiological models

Different equation
(SIR, SEIR model, etc.)

collecting feedback from a broader boundary, but the 
population within one compartment is homogeneous

Agent-based
ability to examine a smaller behavior unit and wider coverage 
of scenarios, but requires a heavier computing power



Research Approach

Agent-based modeling：

• Contains numerous heterogenous agents

• Guided by choice framework

SEIR+D：

• Agents will be divided into five stages (susceptible,

exposed, infected, recovered and deceased)

• The agent will transfer from one stage to another

according to the characteristics and location



Age-dependent

• Visiting frequency of Places

• Mortality for COVID

• Susceptibility for COVID

Location-dependent

Research Approach

Infection Rule

• Activity Susceptibility



Research Approach



Research Approach

Infection Rule



Research Approach

Infection Rule



Contents

Research Background1 Research Approach2

Research Result3 Research Summary4



Research Result



Research Result



Research Summary
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Research Summary

Conclusion：

• Younger age group accelerate the transmission

• Lockdown should be introduced at the early stage

• Lockdown should not exceed three month

• Lockdown alone could not eliminate the transmission



Research Summary

Application & Significance ：

• Advise the policy-making for epidemic interventions

• Adaptative model for other communicable disease

Limitation：

• Closed system without including migration across it

• Absence of other NPIs and vaccination

• Uncertainty of resident’s choice

Future Direction：

• Test the combination of NPIs and advise accordingly
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