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Motivation

= |s there an evolution of rainfall extremes (i.e. 10 years return
level for example) over time ?

= A challenging problem

— very noisy data
— short datasets (hourly rainfall recorded since 1992 only in
France)

— Generalized Extreme Values distribution (GEV) parameters
estimation requires a lot of data

— Peak over Threshold (POT) approaches are not adapted to the
non-statonnary case
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Motivation

((j)l?ssic approach based on annual extremes of single station
ata

Simple trend models for GEV position and scale parameters

Proposed alternative

— sampling extremes in « homogeneous » climatic
regions

— semi-parametric approach using the R-largest values
distribution within the defined regions

Data : 171 daily rainfall series starting in 1950 and 196 hourly
r?lr%falg series starting in 1992 (checking the homogeneity
status
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Defining homogeneous climatic regions

Clustering
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Homogeneous climatic regions

= Clustering monthly maxima of daily rainfall
— classic approach : K-means
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Homogeneous climatic zones

= Clustering monthly maxima of daily rainfali
— proposed approach : PAM + F-Madogram distance
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Extremes and evolution
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FFFFFF R-largest values distribution

= Closely related to the GEV distribution
= GEV is the special case when R=1
= Same parameters as the GEV

= Attraction domains remain the same (in theory, same shape
parameter)
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= Annual R-largest values retrieved from station data within
the same cluster

= Il R-largest values should be independant (not taken from
the same rainfall episode)
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Vector Generalized Additive Models

WHY?

Joint variations of non-independent parameters

Model location (), scale (o) parameters of the R-largest values
distribution as SMOOTH functions of time (spline). For

computation reasons, the shape parametrer () remains constant
In our study.

H=p +S, () 6=, +S,(t) &= &,

Data driven approach rather than model driven approach
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Vector Additive Modelling

HOW?

Vector Generalized Additive Modelling technique (Yee & Wild,
1996) provides flexible smoothing via modified vector backfitting
algorithm implementation and vector spline: VGAM package in R
(Yee, 2015).

" WARNINGS
— few predictors should be used

— only pointwise standard error estimates are provided, not the
full covariance matrix: full inferences should be obtained using

linear techniques

— Convergence may be hard to achieve — use link functions :
log(o)
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Preliminary results over France
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FFFFFF CONCLUSION

= Adapted clustering method

= Semi-parametric approach : R-Largest values
distribution + VGAM + bootstrap allows put into
evidence changes in extremes

= Perspectives
— put more efforts on the input data
— clustering : other distances might be relevant
— choice of R

— test parametric models suggested by VGAM
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