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A model of malaria transmission dynamics is presented
that tracks the genetic barcodes of individual Plasmodium
falciparum infections using seasonally-driven effective
reproduction rates for clonal propagation, external impor-
tation, and the outcrossing of strains both within and
between infections. We explore quantitatively the relation-
ship between transmission intensity and genetic observa-
tions, for example the repeated observation of identical
strains and their persistence across successive transmission
seasons. Extending to a spatially connected network of
human and parasite populations, we model the sensitivity
of genetic sequencing to identify the relative contributions
of local hotspots versus re-importation in sustaining trans-
mission in pre-elimination settings. Finally, we model the
effects of local transmission intensity and anti-malarial
drug pressure on the population-level genetic signatures of
emerging drug resistance.
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