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Horizontal resolution: 
→ around 200 km

→ Global climate models
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How to get a higher spatial resolution?

(Giorgi et al., 2006)

RCM

Global Model
Low resolution (~200 km)

Regional Model
High resolution (~20 km)

→ Regional Climate Models
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CORDEX
Coordinated Regional Climate Downscaling Experiment

● Here we analyse 17 simulations (combinations of 6 RCMs and 10 GCMs)

● Time period: 1970-2100

● Horizontal Resolution 0.44° (~50km) CORDEX simulations

CORDEX domain
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● Process oriented

➔ identify individual 
cyclones and follow 
then in space and 
time

How to study extreme windstorms?
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● Process oriented

➔ identify individual 
cyclones and follow then 
in space and time

● Impact oriented 

➔ study the wind climate at 
a certain point in space

How to study extreme windstorms?

http://www.met.rdg.ac.uk/~storms/method/images/tracks.jpg
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Fisher-Tippet-Theorem:

Block maxima of a sequence of independent 
and identically distributed random variables 
converge to the Generalized Extreme Value 
(GEV) distribution

How to gain robust information about events that occur 
only a few times in our whole time series?

→ Extreme Value Statistics
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Extreme value statistics in practice:
● Take a time series of wind speeds

● Calculate the annual maxima

● Fit a GEV distribution to annual maxima

● Determine the so called “return levels”

– For example: 

● the 20-year return level is exceeded on average every 
20 years

● The probability of exceedance in one year is 1/20=0.05 
● Building regulations are usually based on the local return 

levels of wind speeds
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● Stationary case → parameters of GEV distribution are 
constant in time:

● Non-stationary case → parameters of GEV distribution are 
depend on time

● Linear trend

● Dependence on another variable

Can we fit a GEV distribution with parameters 
that depend on time?

Radiative forcing (RF) of 
RCM simulations
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Non-stationary examples: 
for regional climate model output for one grid point in Germany

  AIC= 347.6

  AIC= 346.6

  AIC= 347.5

  AIC= 348.8

Which model is the best?
● The Akaike Information Criterion 

(AIC) measures the relative quality 
of statistical models for a given set 
of data

● AIC compares the number of 
parameters to the maximum of the 
likelihood function

AIC values for different models
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