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Earth just had hottest January since
records began, data shows

Average global temperature 2.05F above 20th-century average

Antarctic has begun February with several temperature spikes . . .
s yw Marambio Base logged a record high air temperatureon9
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» Polar regions showed a rapid rates of
warming during the last years

» The actual trend of climate changes has
many consequences:
- 1Ice melting;
- terrestrial and freshwater species;
- communities and ecosystems.

» The recent “abnormal” temperature registered on Marambio Antarctic Base represents a
cry alarm for the future of the whole planet

» Crucial question : 1s 1t possible understand and mitigate these effects?



» In the context of climate changes, the probability distribution function (PDF) of the events
are shifted to more extreme values and wings can be enhanced
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Generalized Extreme Value distribution (GEV)
> EVT 1s described by three different distributions: Gumbel, Fréchet and Weibull. They can be combined

into a unique one:
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- Consider an ordered block of maxima x; < .... < xy, the empirical distribution function 1s

G(xi) = i/(N + 1). The probability plot and the quantile plot are:

N . e -
{(G(xi),G(xi)), = 1,...,N} {(G (NH),XZ.), = 1,...,N}
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* The return level plot consist in detecting the return level 7 (x) = j — EA{ 1 —[—log(l — p)]_g } which

é(x) = exp{ —

represents the maximal/minimal temperature expected once every 1/p years

(T »(X), — log(1 —p)>
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Comparison between the distribution of the maxima
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Conclusions

> The acceleration of climate change is underway, especially in most vulnerable region of
the planet as the Antarctica

> We analyzed the annual maxima of temperature with GEV theory, and we found that there
Is a discrepancy with the theory, symptom of the fact that increments are very local

> Warming and consequent loss of ice-mass will produce climate changes even more
extreme, and could lead to the crossing of the tipping point, causing dramatic
consequences.



