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We describe the Bayesian User-friendly Model for Palaeo-Environmental Reconstruction (BUMPER), a Bayesian
transfer function for inferring past climate and other environmental variables from microfossil assemblages.

The principal motivation for a Bayesian approach is that the palaeoenvironment is treated probabilistically,
and can be updated as additional data become available. Bayesian approaches therefore provide a reconstruction-
specific quantification of the uncertainty in the data and in the model parameters.

BUMPER is fully self-calibrating, straightforward to apply, and computationally fast, requiring ∼2 seconds
to build a 100-taxon model from a 100-site training-set on a standard personal computer.

We apply the model’s probabilistic framework to generate thousands of artificial training-sets under ideal
assumptions. We then use these to demonstrate both the general applicability of the model and the sensitivity
of reconstructions to the characteristics of the training-set, considering assemblage richness, taxon tolerances,
and the number of training sites. We demonstrate general applicability to real data, considering three different
organism types (chironomids, diatoms, pollen) and different reconstructed variables.

In all of these applications an identically configured model is used, the only change being the input files
that provide the training-set environment and taxon-count data.


