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In chaotic systems the uncertainty in a forecast 

increases exponentially with time. 

 

However, the uncertainty can not grow for ever and 

have an upper limit which is equal to the difference 

between two random states. 

 

Lorenz proposed as a prototype error growth model 

a logistic curve  

𝑦 =
𝑒𝑡

𝑒𝑡 + 1
 

 

which has been found very appropriate for NWP. 

Error growth 



Logistic equation error growth 

Two parameters 

 

• Growth rate 

 

• Initial error 



Real NWP error growth 
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Hypothesis 
 

The error at the verification time is 

scaled by the climatological variance 

at this specific point in the 

 

• Yearly cycle 
 

• Daily cycle 

 



The saturation value varies with 
 

• Time of year 

• Time of day 



ECMWF error growth 



Variability in the Atmosphere 

 
• Yearly Cycle 

 

• Daily Cycle 

 

• ”Weather” 



Length of a Year 

 

Tropical year 365.24219 days 

 

Anomalistic year 365.25964 days 
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Conclusions 
 

• The error magnitude at the verification time is 

critically dependent on the climatological 

variance at the time of day and time of year  

• To make errors comparable they have to be 

normalized by appropriately defined 

climatological variances 

• Therefore VARIANCE(stn,variable,day,hour)  

has to be calculated and used in the verification 


