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The distribution of ticks is essentially determined by the presence of climatic conditions and ecological
contexts suitable for their survival and development.

We develop a general tick biology model to study the major trends due to climate change on tick pop-
ulation dynamics under different climate conditions. One of the main difficulty is that life cycle depends
strongly on temperature and humidity.
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Figure 1: A schematic diagram for the model, identifying the input parameters and the model output (pre-
dicted number of ticks of each stage).
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We build a model that explicitly takes into account stage into each physiological state through a system
of infinite differential equations where tick population density are structured on an infinite discrete set. We
suppose that intrastate development process is temperature dependent (Arrhenius temperatures function)
and that Larvae hatching and Adult mortality are temperature and precipitations dependent.

We analysed mathematically the model and have explicit the Ry of the tick population. Therefore, we
performed a numerical analysis of the model under three different climate conditions (tropical, Mediter-
ranean and subarctic climates) and using climatic data from two different periods, 1901 — 1925 and 90 years
later, 1991 — 2015.

References

[1] W. Arendt. (1987). Resolvent positive operators. Proceedings of the London Mathematical Society,

[2] A. Estrada-Pefia, J. S. Gray, O. Kahl, R. S. Lane, and A. M. Nijhof. (2013) Research on the ecology of ticks
and tick-borne pathogens-methodological principles and caveats, 4, 1-12. Frontiers in Cel. and Inf. Microbio.
DOI:fcimb.2013.00029

[3] S.E. Randolph and D. J. Rogers. (1997) A generic population model for the African tick Rhipicephalus appen-
diculatus., Parasitology, 115 26579, DOI:med/9300464.

[4] G.F. Webb. (1987) An Operator-Theoretic Formulation of Asynchronous Exponential Growth. Transactions of
the American Mathematical Society, ISSN 00029947.

[5] World Bank. Climate Change Knowledge Portal, 2019. URL https://climateknowledgeportal.worldbank.org/download-
data.

(©DSABNS ISBN: 978-989-98750-7-4



