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(San Francisco tidal gauge time series, NOAA, station #9414290 )

2.2 mm/year over 1900-2003 

What about the extreme sea level events?

MOTIVATION

Importance of extreme sea level values..

1.8 mm/year over 1961-2003 
3.1 mm/year over 1993-2003

Global annual mean sea level
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Climatic Variability..



Climatic Variability..



Climatic Variability..



MOTIVATION

• Are extreme sea levels being affected by climate change ?
• What is the influence of climate-related indices (NAO, SOI,…) on extreme sea        

levels?
• How is the within a year variation pattern of the extreme sea level events?
• Can we quantify the influence of each physical process in a extreme value 

model?

OBJECTIVES

• To develop a Statistical Model to characterize rigorously 
the extreme values of sea level.
• To account for the relevant seasonal-to-interannual
variability of extreme sea levels.

Questions to address:



METHODOLOGY

Identifying extreme events..



METHODOLOGY

Statistical Model

Generalized Extreme Value distribution, GEV
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METHODOLOGY

Statistical Model

Stationary process Non-Stationary process

The probability of an extreme event of a certain magnitude, 
varies through time
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METHODOLOGY
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Parameterization

Parameters Physical 
processes Location Scale Shape 
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METHODOLOGY

Codification

A possible model:   [11001101101111100]
(binary chromosomes)

Parameterization
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Automatic Selection
STEPWISE

Statistical Information criterion (BIC & HQ) 

Fitness: Maximum Likelihood Estimation
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Stationary model Best model
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San Francisco

RESULTS

•Increase of 3.2 cm (above the 22.3 cm of SLR)
•Increase of 23% of the variability in the last century!!



RESULTS

Newlyn



Newlyn

RESULTS

X100(t)

µ(t)+ψ(t)

forecast



•The model is valid for a complete analysis of seasonal-to-
interannual sea level extremes providing time dependent 
quantiles and confidence intervals

• The modelling of the different time scales makes for a better 
understanding of recent secular trends of extreme climate 
events, which are one of the main concerns nowadays 

•The statistical model is able to predict in the short-term time 
scale (for example in the next 12 months) the probability of 
exceedence of a certain extreme sea level value.
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CONCLUSIONS
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