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Looking back in time ï promoting the idea of EFAS back in 2002  



EPS in theory, Deterministic in reality  
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é but were still 
thinking deterministic  

We discussed the 
building of a probabilistic 
system é 
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Å Demonstrate the reliability of 
hydrological ensemble predictions 
(HEPS) that can be used with 
confidence by emergency 
management and water resources 
sectors to make decisions that have 
important consequences for economy, 
public health and safety .  
 

Å EFAS, a useful testbed  for HEPEX  
 
 

HEPEX guidance for EFAS and vice versa  
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European Flood Awareness System (EFAS)  

ÅEuropean Response and Coordination Centre 
(ERCC) ï EU civil protection  

Å> 40 national hydro -met partner services  

ÅResearch networks (HEPEX, Horizon2020)  

 



NWP inputs for EFAS  Deterministic (single) forecasts: 

ECMWF (15 days, 15 km 

resolution) 

DWD (7 days, 40 km resolution) 

Probabilistic (multiple) 

forecasts: 

ECMWF-VAREPS (15 

days, 51 members, 32 km 

resolution) 

COSMO-LEPS (5 days, 16 

members, 7 km resolution) 
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EFAS with multiple hydrological models?  

++ 17 more models (from Wetterhall 
et al., 2014)  

E-HYPE currently tested pre -
operationally  



8 13 November 2014  

Comparison Lisflood E - Hype  

Nash -Sutcliff 
Coefficient  

Initial study 1990 -2010 (Wetterhall, 2014)  

LISFLOOD  E-HYPE 
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Bayesian model averaging of results  

BMA weighted discharge time series (including HTESSEL) yields 
better performance in most catchments  

Catchment number  

Uffé and all THAT in an 
operational multi -model 
environment?  
 
Fortunately there are 
smart heads in HEPEX  



Visualising  hydrological EPS  
 

Flood probability exceeding critical threshold 
within the next 10 days  

Time series of flood probability   

E- HYPE ï visualizing sub 
catchments with threshold 
exceedance?  
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ÅWavelet transformations  
Á  analyze scale dependences of the error time 

series  
Á  capture errors by nonlinear processes at 

different time scales (snowmelt, flash floods)  

 
ÅReal - time correcting and updating through 

Vector AutoRegressive  model with 
eXogenous  Input (VARX) in the Wavelet 
domain  
 
ÅIntegrating the various sources of 

uncertainties:   Bayesian Forecasting System 
(Krzysztofowicz , 1999)   

( Bogner  and Pappenberger, WRR. 2010)  

Towards predictive uncertainty  



Case study European floods May 2014  

Forecasted accumulated precipitation from 10 ï 
20 May based on forecast from 10 th  May 2014  

EFAS 12:00 forecast from 10 th  May indicating probability of 
exceeding 20 (5) year return period threshold in purple (red)  

Å Rainfall forecasts from 10 th  May :  heavy rain in Balkan region from 14 th  May  

Å EFAS forecast shows high probabilities of severe flooding (>20 year, purple) for Bosnia, 
Serbia, Romania and Southern Poland  


