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Identifying risk area based on longitudinal spatial count data with
excess zeros

£

We introduce a Bayesian hierarchical model to describe spatiotemporal correlated count data
with excess zero outcomes. The model is based on zero-inflated Poisson (ZIP) regression to
characterize the spatiotemporally varying intensity and the extra possibility of zero outcomes. To
take the spatiotemporal correlation into account, we assign a mixed-effects linear model for the
intensity with a modified conditional autoregressive model. The probability of pure zero in the
ZIP is designed to depend on locations but free of time. The proposed method avoids the
computational suffering from spatiotemporal modeling, and we analyzed the tornado touchdown
data in Kansas from 1950 to 2015 as a demonstration. The estimated probabilities of no tornado
touchdowns help us assess the risk of tornado touchdown across the 105 counties in Kansas.
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