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Why model extreme oceanographic events?

Extreme events matter
Storms, strong waves and high winds can pose
important risks to coastal areas and marine
infrastructures.

Oceanographic data
⇓

Heavy tails
and

spatio-temporal dependence

The problem
Classical Gaussian models have light tails and are
not well suited to describe extremes.

Gaussian tail (light tail) ̸= Pareto type tail
(heavy tail)
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A simple model with an interesting property

Xt = AtXt−1 + Bt

Xt−1
Previous state

At

Multiplicative
Gaussian noise

Xt

New state

Bt

Additive
Gaussian noise

Spatial dependence
The spatial structure is introduced through
the Gaussian fields At and Bt .

Kesten–Goldie
Under certain conditions, this recurrence
produces a heavy-tailed stationary
distribution for Xt .
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The challenge: inference in high dimension

We need to recover the model parameters
accurately and within a reasonable computation time.

4(Ns + 1)
parameters

Inference
Accurate estimation

Simulations
Validate the method

Real data
Oceanographic application

Want to know how?
Come and see me at my poster!
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