
IX Workshop de MatemÃ¡tica e MatemÃ¡tica Aplicada Ouro Preto – MG, 2024

1/f noise in a SIS model for dengue epidemics
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Resumo: We have devised a simplified discrete mathematical model for the life cy-
cle of Aedes aegypti, the dengue disease vector, relating the time evolution of eggs and
mosquitoes populations. In order to investigate the epidemic dynamics this model is cou-
pled to a SIS model. We simulate di↵erent scenarios for the mosquito development and
epidemic evolution by manipulating the average temperature of a real temperature time
series (TTS) which allows us to turn into time dependent the temperature dependent
parameters of the A. aegypti life cycle obtained from empirical data. The resulting time
series of mosquitoes and infected individuals populations display two distinct behaviors
depending on the average temperature Tm of the TTS: low (high) values and low(high)
amplitude fluctuations for Tm below (above) 20�C which is the threshold temperature Tl

for the development of a sustainable population of infected individuals It when the tem-
perature is kept constant. The power spectra of It exhibit f�� behavior with � depending
on Tm : it decreases steadily with Tm until Tl is reached, then su↵ers a sharp decrease
and remains constant for Tm > Tl . This bottom value of � depends on the parameter ↵
in the SIS model that is inversely proportional to the recovery time from the disease. Our
simulations suggest that as ↵ increases the exponent � tends to 1.0, which is the signature
of the 1/f noise. Our claim is that 1/f noise arises as a consequence of separation of
time-scales in the model, since as ↵ increases the recovery time decreases becoming much
smaller than the time scale of the mosquito life cycle.

1Universidade Federal de Ouro Preto,
romuel.machado@ufop.edu.br

26


