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Background :
*During the COVID-19 outbreak, the Biocomplexity Institute, particularly the Z 6000
COVID-19 Scenario Modeling Hub, played a critical role in supporting state and £
federal agencies such as the Virginia Department of Health and the U.S. * 4000
military. By running large-scale simulations, they helped evaluate public health )
interventions and policy decisions. - ‘A
Goal for the summer: N - | | |
Design and execute custom simulations on EXCEADS platform to study how ’ * " ey > >
heterogeneities in demographic factors (e.g. race and age) and initial infection Average Infection Curve Across Replicates with Initial Condition Seeding 500 in Students
conditions influence epidemic outcomes — preschool (0-0)
— e
This project focuses on exploring Spillover or Network Effects - The indirect T e
impact that an action on one group can have on other groups in the network #0007

*Subpopulation level — Simulate seeding infections or interventions in one
subpopulation and track how infections spread across the group

*Negative example: Delayed school closures may lead children to transmit the
infection to older adults

*Positive example: Implementing interventions in dense urban centers may
reduce infections in surrounding rural areas.
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Average Infection Curve Across Replicates with Initial Condition Seeding 500 in Adult
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Simulation Setup
Platform: EXCEADS {EXperiments in Computational Epidemiology for Action and Decision Support)
Location: Charlottesville, Virginia (FIPS 51003)
Disease Model: EpiHiper Simple COVID — Less infectious
Simulation Period: 230 days
Replicates: 10 per scenario
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Seeding Group
Experiment 1: Race - White, Black, Latino, Asian, Native American
Experiment 2: Age - 0-17, 18-49, 50-64. 65+ , , , , |
Seeding Intensity: 100, 200, 300, 400, 500 initial infections 0 20 100 150 200
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Average Infection Curve Across Replicates with Initial Condition Seeding 100 in White Population

Dependent Variable
Daily infected case counts over the 230-day period — White
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Analysis of Data from EXCEADS Model
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Platform: Rivanna HPC (University of Virginia)
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Step 1: Merge replicate infection data with population metadata (va_person.csv) using pid
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Average Infection Curve Across Replicates with Initial Condition Seeding 100 in Latino Population
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Step 2: Stratify merged dataset by seeding group (race or age)
—— Black

—— American Indian
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{ Step 3: Aggregate daily infection counts by group and replicate J I
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Step 4: Calculate group-wise means and 95% confidence intervals (Cl) across replicates
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Step 5: Visualize results using matplotlib
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Metadata: va_person.csv from Virginia Pathogen Genomics Center of Excellence ; % 5o 5 e
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