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Background

Pathogens are a pending threat for the human population.1

Interventions can mitigate the impact of a pandemic.2

Mathematical models can inform decision makers.3

A large amount of data is required to calibrate the models.

Methods

Analysis of pathogen, mobility and intervention data sets.

Combination of expertise from immunology, epidemiology and
scientific computing.

Efficient use of resources and parallel computing.

Develop a data-driven HPC epidemic simulation model.4

Schematic overview of the agent-based model with important Data Sources
Mobility data

Daily routines of individual
agents, e.g., about one million
trips in the region of
Braunschweig

INTERVENTION DATA
Reported interventions for the
400 German counties

Correlation-based clustering

Assessment of the impact of
intervention clusters

Geographic data

Extraction of facilities such as
workplaces from OpenStreetMap

Deduction of capacities

Use of demographic data such
as households from Zensus

Pathogen-related data

Gather individual infection data

Fit data to distributions

Derive individual course of the
disease

Public Health DATA
Number of daily infection cases

Number of vaccinations and
immunity levels

Hospital and ICU occupancy

Age

Local information

Diagnosis

Immunity

Move

Policies &
Interventions

Infection state
model

First results

Simple interventions can
be simulated and
compared by a
prototypic model.

The effect of different
vaccination levels can be
visualized.

A general
test-and-isolate strategy
was implemented.

An enhanced model for
the transition of the
infection state was
implemented. Figure: One run of the ABM showing the

amount of people in several infection states.

Github Code Repository:
MEmilio
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