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Many environmental processes exhibit weakening spatial dependence as
events become more extreme. Well-known limiting models, such as max-
stable or generalized Pareto processes, cannot capture this, which can lead
to a preference for models that exhibit a property known as asymptotic in-
dependence. However, weakening dependence does not automatically imply
asymptotic independence, and whether the process is truly asymptotically
(in)dependent is usually far from clear. The distinction is key as it can have
a large impact upon extrapolation, i.e., the estimated probabilities of events
more extreme than those observed. In this talk I aim to present two recent
approaches for modelling spatial extremes that allow for flexibility in the
limiting dependence structure. The first approach allows for the dependence
class as part of the inference, and can be estimated in moderate dimensions.
The second approach is a conditional one, for which various structures can
be specified and estimated in reasonably high dimensions. In both cases,
the methodology will be applied to a dataset of North Sea significant wave
heights.

This is based on joint work with Raphaël Huser, and Jonathan Tawn and
Robert Shooter.
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