
A comparison of predictability of historical
heavy precipitation events
Petr Zacharov1, R. Kvak1,2, M. Kašpar1, V. Bližňák1 and M. Müller1,2

1 Institute of Atmospheric Physics, CAS, Prague, Czech Republic
2 Charles University, Faculty of Science, Prague, Czech Republic
E-mail: petas@ufa.cas.cz

Motivation/Introduction
This paper aims to evaluate a historical precipitation events
forecasts based on three European reanalysis. Unlike archived

(I) Heavy precipitation events

weather analyses from operational forecasting systems, a reanalysis is produced with a single version of
a data assimilation system, including the forecast model used, and it is therefore not affected by
changes in method.

(II) Re-forecast of precipitation by COSMO model

• IC+LBC
• ERA-Interim [1]
• ERA 40 [2]
• ERA-20c [3]

• Hor. resolution 2.8 km
• Time step 20 s
• Param. of deep convection

• switched off

(III) Verification methods

Fractions Skill Score [4] SAL [5]

best
forecasts

false 
alarm

not 
predicted

too 
convective

too
stratiform

Standard Errors [6]

• Mean Error (forecast-measurement)
• Mean Absolute Error

Contingency table [6]

Skill Scores
• Probability Of Detection
• False Alarm Rate

(IV) Verification results

SAL – big bold markers are averages over each reanalysis. Stratiform and 
mixed cases are better than convective cases, ERA-Interim (o) is better than 
others for convective cases.

Verification Thresholds

• Fixed – 25mm/24h and varying – 0,75 x R*
• R* - 95th percentile of each grid with measured precipitation

25mm/24h 25mm/24h 25mm/24h

0.75 x R* 0.75 x R* 0.75 x R*

SS from Cont. Table – big bold markers are averages over each reanalysis, big 
black marker is an average over all forecast of each reanalysis. Stratiform and 
mixed cases are better than convective cases, almost zero differences among 
runs with different driving reanalysis.

(V) Results
Average precipitation (Mean Error) – forecasts based on ERA-20c „have a big 

spread“ – often closest to gauges and often farthest than other forecasts.
Mean Absolute Error – forecasts based on ERA-Interim better than others.
SS from Cont. Table – stratiform and mixed cases are better than convective.
FSS – forecasts based on ERA-20c worse than others especially for stratiform.
SAL – stratiform and mixed cases are better than convective cases, ERA-Interim 

better than others for convective cases.

Forecasts based on ERA-Interim are better than forecasts based
on ERA 40 and ERA-20c mainly in localization (L-component and
FSS)and also for convective cases. ERA-20c „have a big spread“ –
often closest and often farthest to gauges than other forecasts.

References
[1] Berrisford, P., et al, 2011: The ERA-Interim archive Version 2.0, ECMWF ERA Report series (23 pp.). Reading, England: ECMWF.
[2] Kållberg, PW., et al, 2004: The ERA-40 archive, ECMWF ERA Report series (31 pp.). Reading, England: ECMWF.
[3] Poli, P., et al, 2015: ERA‐20c deterministic, ECMWF ERA Report series (48 pp.). Reading, England: ECMWF.
[4] Roberts, N.M., Lean, H.W., 2008: Scale-selective verification of rainfall accumulations from high-resolution forecasts of convective events. Mon. Wea. Rev., 136, 78–97.
[5] Wernli, H., et al, 2008: SAL - a novel quality measure for the verification of Quantitative Precipitation Forecast. Mon. Wea. Rev., 136, 4470–4487.
[6] Zacharov, P. et al, 2013: Evaluation of the QPF of convective flash flood rainfalls over the Czech territory in 2009. Atmos. Res., 131, 95-107.

Acknowledgment
Research presented in this poster is supported by the Czech Science Foundation under the 17-23773S project. Precipitation data were provided by Czech Hydrometeorological 
Institute, COSMO NWP model code by German Weather Service (DWD) and ERA reanalysis data by the European Centre for Medium range Weather Forecast.

mm/24h

Maximum, average
mean errors Fractions Skill Score

L-component

L-component

L-component

+ – ERA 40
– ERA-20c

o – ERA-Interim
*


