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Modeling temporal dependence in a sequence of 
spatial random partitions driven by spanning 

tree: an application to mosquito-borne diseases   
Time‐dependent regionalizaƟon, or spaƟally restricted grouping, is a significant area of research focu‐
sed on understanding the evoluƟon of spaƟal clusters over Ɵme. In this study, we adopt a probabilisƟc 
approach to regionalizaƟon, conceptualizing it as a random parƟƟon of geographic space at each Ɵme 
point, with the sequence of spaƟal parƟƟons exhibiƟng Ɵme dependency. This methodology facilitates 
inference regarding the temporal dynamics of clusters. We employ a product parƟƟon prior for the 
random parƟƟons at each Ɵme point, introducing temporal correlaƟon among parƟƟons through the 
temporal structure associated with prior cohesions. To explore parƟƟon search space effecƟvely and 
ensure spaƟally constrained clustering, we uƟlize random spanning trees. This research is moƟvated by 
a relevant applied problem: the idenƟficaƟon of spaƟal and temporal paƩerns associated with mosqui‐
to‐borne diseases. Given the overdispersion inherent in this type of data, we propose a spaƟo‐
temporal Poisson mixture model in which both mean and dispersion parameters vary according to spa‐
Ɵo‐temporal covariates. We apply the proposed model to analyze weekly reported 
cases of dengue from 2018 to 2023 in the Southeast region of Brazil. AddiƟonally, 
we assess modeling performance using simulated data. The results indicate that 
our model is compeƟƟve in analyzing the temporal evoluƟon of spaƟal clustering.  


