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ÅHave a more or less Gaussian setup
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ÅHave a more or less Gaussian setup
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From a statistical perspective

ÅBut ... we donót use Gaussian assumption to 

make inferences about ɓ

ÅUse a Monte-Carlo simulation approach
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IPCC ïmost of the observed warming over the last 50 years 

is very likely to have been due to the increase in 

greenhouse gas concentrations
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ÅUltimate small sample problem

ÅFingerprints to look for are 

from models.

ÅError covariance structure also 

from models (eg., control runs)

ÅDo generalized linear 

regression (optimize signal-to-

noise ratio)

ÅTake some aspects of signal 

uncertainty into account using 

either a total least squares or 

errors-in-variables approach

A few features
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Alexander et al 2006

DJF Cold Nights

(days below 10th percentile)
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Extreme precip trends ï1951-2003

Min et al 2011

Trend in annual maximum5-day precipitation amount

Trend in annual maximum 1-day precipitation amount

*For locations in HadEX dataset with data in at least 2-years in 2000-2003

Min et al 2011
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Approaches for D&A on extremes

ÅApply standard machinery

ïTo indices of annual extremes

ÅHegerl et al 2004, J Climate

ÅChristidis et al 2005, GRL

ïTo suitably transformed annual extremes

ÅMin et al 2011, Nature, in press

ïTo parameters of fitted extreme value distributions

ÅBrown et al 2008, JGR

ÅChristidis et al 2011, submitted

ÅCast problem directly within framework of 

extreme value theory
ÅZwiers et al, 2011, J. Climate, in press
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ÅMin et al 2011

ÅAnnual maxima of 1-day 

(RX1D) and 5-day (RX5D) 

precipitation accumulations

ÅFit GEV distributions (to obs

and each model simulation 

separately) and transform to 

near Uniform

ÅApply standard D&A 

approach
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2. D&A on transformed extremes



D&A on transformed extremes

ÅAdvantages

ïPartial solution to scaling issue for variables like 

precipitation

ïCan optimize signal to noise ratio by accounting for 

spatial covariance structure of extremes

ïCan use model output to estimate uncertainties

ÅDisadvantages

ïResults are difficult to interpret physically
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