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Extreme value analysis (EVA)

• Extreme value analysis (EVA) or Extreme Value Theory
(EVT) aim to develop mathematical models and
methods able to predict the occurrence of rare
phenomena i.e., to estimate the likelihood of the
occurrence of extreme values based on a few basic
assumptions and observed/measured data (Benstock &
Cegla, 2017).

• Although the extreme values are not frequent, the
impact of these values on humans is huge. Studying
such extreme values provides an overview of the
parameter, for instance the rareness of such extreme
data.

• EVA typically involves the following steps:

 Data Preprocessing

 Identifying and extracting the extreme events

 Modell fitting
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The most usual methods used to calculate the return levels
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1
Block Maxima (BM) which focuses only 

on the maximum observation during 
each non-overlapping, equal-sized 
interval of the observation period. 
Gumbel distribution was the most 

appropriate for the SSH, wave height 
and river discharge

1
Peak over Threshold (POT) 
which works by specifying a 
certain high threshold and 

considering all observations 
above the threshold point in the 

analysis. It includes different 
methods to choose the threshold.

2

Point Process approach, which analyses 
extremes by unifying and extending the EVT 

based on the BM and POT approaches. 

3

18 January 2024 Preparing modelling scenarios through statistical analysis



Peak Over Threshold method –
selecting the threshold 
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- Graphical method (Coles, 2001; Smith, 2002);
- Thompson method (Thompson et al., 2009, “Tea” R package 
(Ossberger, 2022);
- EVA R package, Anderson-Darlin test (Bader et al., 2018);
- Solari Method (Solari et al., 2017).
- 98% percentile.
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For the SCORE 
CCLLs we used all 
of these methods
and we proceed 
a package that is 
freely available 
on ZENODO
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