
PERSISTENCY AS A REFERENCE IN VERIFICATION
OF FORECAST WITH CATEGORICAL PREDICTANDS

Iris Odak, prof. dr. sc. Zoran Pasarić

Zagreb, 22. 11. 2013.



INTRODUCTION
 „Good forecast” – what does it mean?

 Quality, consistency and value
 Finley affair
 Verification of the precipitation forecast (24h 

accumulation):
 ALADIN regional model (2008.-2011.)

8 km horizontal resolution, 37 vertical levels,
boundary conditions from ARPEGE global model

 ECMWF global model (2007.-2011.)
0.25° horizontal resolution, 62 vertical levels

 Locations: Rijeka, Split, Zagreb, Osijek



METHODS
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 Precipitation- categorical predictand
 3 categories
 Thresholds: 0.2 mm and 66. percentile 
 Contingency tables

Precipitation [mm/24h]
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VERIFICATION MEASURES:

 Climatological probability:
 Based only on observations

 Accuracy (Percent Correct):
 Influence of P

 Frequency bias:  
 < or > 1?
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VERIFICATION MEASURES

 Critical Success Index:

• Measure of 
relative 
accuracy:

FAR
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 Polychoric Correlation Coefficient – measure of 
association

 Bivariate normal joint distribution

VERIFICATION MEASURES:



OBSERVATIONSOBSERVATIONS

DRY LIGHT HEAVY

FO
RE

CA
ST

FO
RE

CA
ST

DRY A B C D
LIGHT E F G H

HEAVY I J K L

M N O P

SKILL SCORES:

 General:

 Random forecast as a reference: 

 Heidke Skill Score:

 Pierce Skill Score: 
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SEEPS: 
 Error measured in ‘probability space’

 Equitable (1-SEEPS)
 Scoring matrix

 Refinement

SKILL SCORES:



Time [month]   

P 
   

   
   

   
   

   
   

   
   

   
  

 ‘Dry’ – most probable

 Under-forecasting ‘Dry’

 Over-forecasting ‘Light’ 
& ‘Heavy’

 Drier – less associated

VERIFICATION



 Persistency as a reference:

Same for (1-SEEPS), GSS and any other….

SKILL SCORES:



SKILL SCORES -
 SS generally differ in size  pSS as well

PERSISTENCY AS A REFERENCE
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PERSISTENCY AS A REFERENCE:
o Inheritance of 

original 
verification 
measure 
properties:
pSS has 
similar shape, 
but smaller 
values, except 
for driest 
months (Jul, 
Aug)

Rijeka



PERSISTENCY AS A REFERENCE:
o Inheritance of original verification measure properties



 Biggest difference between SS and pSS for 
climatologically most probable category (‘Dry’)

 For climatologically least probable category 
(‘Heavy prec.’) SS and pSS are almost the same

Dry Light precipitation Heavy precipitation

PERSISTENCY AS A REFERENCE:



 Reference: random forecast  SS monotonically decreases
persistency  pSS has a maximum!!!

DEPENDENCE ON LEAD TIME



CONCLUSION

 Rare or extreme events  persistency as a 
reference makes more sense

 Comparison with persistency – pSS differs more 
for SS with smaller values (HSS)

 Mostly affects the most probable category (not 
rare events or extremes)

 Usually maintains the similar shape as measure 
it is derived from

 It inherits properties of original measure
 Has a specific dependency on lead time that has 

to be taken into consideration



THANK YOU!!!

Questions or suggestions?
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