
Our study demonstrates that integrating

geospatial data with agent-based modeling

effectively simulates pandemic dynamics.

This approach enhances understanding of

disease spread and provides valuable

insights for better pandemic management.

06 Conclusion

Pandemics challenge public health

globally, and traditional models

often miss complex disease spread

interactions. Our project uses a

geospatial agent-based approach with

Geographic Information Systems (GIS)

and agent-based modeling (ABM) to

simulate individual movements and

interactions. This method improves

our understanding of pandemic

dynamics, enhances outbreak

prediction, and supports targeted

intervention strategies for better

management.

01 INTRODUCTION

Our objective is to develop a

geospatial agent-based model that

accurately simulates pandemic spread.

By integrating geographic data,

behavioral patterns, and pathogen

evolution, we aim to enhance the

prediction of outbreaks and inform

effective public health strategies.

02 OBJECTIVE

05 RESULTS

The graphics depict simulation results of a non-mutating pathogen. Key

metrics such as infection rates, recovery rates, and overall pandemic

progression are visualized. The results illustrate the spread and containment

dynamics within a population, providing insights into the pandemic's

development.

05.1 NO MUTATIONS

The graphics depict simulation results of a mutating pathogen. Key metrics such

as infection rates, recovery rates, and overall pandemic progression are

visualized. The results illustrate the evolving spread and containment dynamics

within a population, providing insights into the impact of pathogen mutations on

the pandemic's development.

05.2 WITH MUTATIONS

Load geographical datasets

(maps, terrain, roads,

buildings).

Integrate behavioral datasets

(movement routines, interaction

frequencies, health guideline

compliance).

Include initial parameters

(infection rates, incubation

periods, transmission

probabilities).

Use NetworkX to simulate agent

movements within the

geographical network.

Model interactions based on

proximity and contact duration,

integrating these into the

infection computation.

Update agents' health statuses

(exposure, infection, recovery,

death).

Adjust pandemic parameters

(mutation rates, transmission

efficiency, infectious

duration).

Visualize key metrics with

graphs and charts (infection

rates, recovery rates, pandemic

progression).

03 METHODOLOGY

MAPPING THE PANDEMICS:
A GEOSPATIAL AGENT-
BASED APPROACH

Future simulations will better

reflect real-life scenarios by

aligning their timelines with real-

world timeframes and optimizing step

sizes to capture significant

interactions.

Model Testing and Quarantine: The

current model includes testing and

quarantine functions, but they need

thorough validation to ensure

effectiveness in simulating disease

spread.

Next Steps: Viral Epitopes and Immune

Evasion: The model will next

introduce diverse viral epitopes and

immune repertoires, enabling the

simulation of immune evasion

strategies and interactions between

viral strains and immune defenses in

a population.

04 Future Simulation

Enhancements
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