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Abstract

Atmospheric motions are chaotic, which implies an unavoidable loss of predictability with
increasing lead time. Extreme events such as heatwaves, intense cyclones, droughts and floods
are becoming more frequent, intense and more lasting in a warming climate. Even though
studies on the detection and characterization of extreme events in Europe are numerous,
little is known about the predictability of these events. It has been recently demonstrated
that applying the dynamical systems theory to the atmospheric conditions we can study the
intrinsic predictability of an extreme event [1], and so, we can know the capacity we have to
anticipate it, thus being able to take action for the minimization of its impacts by using early
warning systems.

Climate information on the most predictable or unpredictable atmospheric configurations
can be understood by applying the dynamical systems theory and using two properties of
the underlying attractor: persistence and local dimension [1]. The argument is that low-
dimension, high persistence atmospheric patterns should afford a higher predictability than
high-dimension, low persistence cases.

To illustrate this, the predictability of several extreme events affecting the Iberian Penin-
sula [2], such as the intense low-pressure systems Filomena and Gloria, recent heatwaves, and
record-breaking summers, among other events, will be examined during this talk. Addition-
ally, the different applications and potential of this technique in seasonal forecasting [3] will
be discussed, with the aim of enhancing our understanding and early warning systems for
these great impact extreme events.
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