Novel Bayesian models for past climate reconstruction from pollen records
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Understanding and predicting future environmental changes is partly based on
what is believed to have happened in the past. We use Bayesian hierarchical multi-
nomial regression models to reconstruct past climate from fossil pollen records since
these records provide continuous and long-term information on climate variation from
the times which are not covered by instrumental records.

The simplest model describes a single core reconstruction with a fixed chronology.
We propose to extend such a basic approach in two important ways. First, we intro-
duce a single core model with time uncertainty. The handling of time uncertainty in
the sediment sample dates is integrated as a separate module in to the hierarchical
model. Second, a multi-core model is introduced. This multi-core model takes into
account correlations in the environmental variable both within each core (temporal
dependence) and between the cores (spatial dependence). All three models are ap-
plied to reconstruct the Holocene annual mean temperature from pollen records from
Finland, Sweden and Estonia.
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