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« Spatially-explicit models in epidemiology

° Cellular automata: self-reproductive
dynamic systems, where time, space and
states are discretized.

* TerraME platform
(Terra Modeling
Environment)

Multiscale Discrete
Event Simulation

LUA language __a'

Overview



Spatial distribution of infected
and susceptible individuals

Different neighborhoods

and initial distribution
(a) (b)

Overview



CA=(G,N,S, IC, R, BC, UQC)
G: Geometry
N: Neighborhood

0=-0
S: States

IC: Inicial condition o -

R: Rules

BC: Bondaries conditions; e

UC: Updating criteri

The Model Structure



In our simplification:

One cell — one individual

(S—>1)=F (#1on neighborhood)
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The Model Structure



Global and local spatial
Indices of segregation:
In this epidemiological context, indices of

segregation are used to depict the potential contact
between infected and susceptible individuals.
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The spatial segregation



Experiment A. Moore neighborhood with a
centralized initial disease focus;

Experiment B. Moore neighborhood with initial
infected people randomly scattered;

Experiment C. Activity-space neighborhood with a
centralized disease focus;

Experiment D. Activity-space neighborhood with
initial infected people randomly scattered.

L=101, 1(0)=5%

The Experiments



Combining the Moore neighbornood with a
centralized initial disease focus, 79% of the individuals
In the surroundings of an infected entity are also
Infected. Only 1% of the individuals in the surroundings
of a healthy entity are infected.
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Results



Activity-space neighborhood includes a non-
contiguous component - the initial isolation of infected
Individuals strongly decreases during the first iterations
of the simulation.
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Results
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* This work Investigated the effects of
neighborhood structures (and initial
conditions) on disease spreading through a
compartmental epidemiological CA-model.

* |Is used the concept of activity space on an
epidemiological context, to explore a
neighborhood type that Includes not only
places surrounding the residential location of
individuals.

Remarks



* Local and global indices of isolation

and exposure, normally applied for
measuring between
social groups, were adopted In an
epidemiological context.
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