Conditional spatially explicit simulations of strongly O-inflated data to estimate
biodiversity indices
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Abstract: Upscaling diversity indices is recognized as a problem as the diversity of a large
region is not the average of the diversities of its sub-divisions. This led to the definition of the
concept of B-diversity which corresponds to the difference between the mean of local a-
diversities and the global y-diversity. However, its expression is not known in practice which
lets the problem unsolved unless some relationships between a- and y-diversities are
postulated. The non additivity of diversity indices makes it necessary to estimate them via
indirect approaches where each species’ distribution or presence is estimated before
computing the index. Moreover, being non linear transformations of the species densities,
these indices must be estimated on the basis of conditional simulations of species densities
(and not on the basis of kriging maps). However, in marine ecosystems, the vast majority of
species are rare or extremely rare (50% of the 139 species distributions get more than 95% of
0 in the present case study). This paper presents a general framework based on conditional
simulation spatially consistent that allows producing accurate maps of diversity. A particular
focus is devoted to the simulations of strongly O-inflated distributions (Gibbs sampler with the
variogram of the hidden Gaussian variable). Simulated data are used for demonstration
purposes, but a case study is also presented where the Rao entropy is mapped over the Gulf of
Lion (France) on the basis of scientific trawl survey data.
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