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Short-Range Ensembles 

ECMWF EPS has transformed the way we do Medium-Range Forecasting 

 

Uncertainty also in short-range: 

 Rapid Cyclogenesis often poorly forecast deterministically 

 Uncertainty of sub-synoptic systems (eg thunderstorms) 

 Many customers most interested in short-range 

 

Assess ability to estimate uncertainty in local weather 

 QPF 

 Cloud Ceiling, Fog 

 Winds, etc 
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Initial Conditions Perturbations 

 Perturbations centred around 4D-Var analysis 

 Transforms calculated using same set of observations in 4D-Var 

(including all satellite obs) within +/- 3 hours of data time 

 Ensembles uses 12 hour cycle (data assimilation uses 6 hour cycle) 

Differences with ECMWF Singular Vectors: 

 It focuses on errors growing during the assimilation period, not 

growing period > Suitable for short-range! 

 Calculated using the same resolution than the forecasts 

 ETKF included moist processes 

 Running in conjunction with stochastic physics to propagate effect 
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Model error: parameterisations 

 Random parameters 
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Using Probabilities 

 Recipients of forecasts & warnings are sensitive 

to different levels of risk: reflecting cost of 

mitigation vs expected loss 

 An intelligent response to forecasts & warnings 

depends on risk analysis, requiring knowledge of 

impacts probability 

 Use of ensembles to estimate probability at 

longer lead times is well established in 

meteorology 
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Stamp maps and clusters 7 
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Probability maps 
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Spaghetti diagram example 

 

 

 

 

 

 

• Drop in forecast confidence with increasing 
lead-time 
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EPS-meteogrammes 12 
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Extreme Forecast Index 
16 



Extreme Forecast Index 

• EFI measures the 

distance between the 

EPS cumulative 

distribution and the 

model climate 

distribution 

• Takes values from –1 (all 

members break climate 

minimum records) and 

+1 (all beyond model 

climate records) 
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Extreme Forecast Index 

EFI ~ +50% 

 

 

 

 

 

 

 

EFI ~ -50% 
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Using & Interpreting EFI 

 If the EPS probability distribution agrees with the M-climate distribution then EFI = 
0. If the probability distribution (mean, spread and asymmetry) does not agree 
with the climate probability distribution, the EFI takes non-zero values. In the 
special case where all the EPS members forecast values above the absolute 
maximum in the M-climate, the EFI = +1; if they all forecast values below the 
absolute minimum in the M-climatethe EFI = -1. 

 Negative EFI values are only really of interest for temperature anomalies, since 
temperature is the only variable which is of particular interest when it has 
negative anomalies, such as cold spells. Absence of precipitation might be 
important for certain agricultural activities, similarly weak winds are of 
significance for sailing; however, although such weather may be regarded as 
“unusual” in some locations, it is not catered for in the EFI. 

 Experience suggests that EFI values of 0.5 - 0.8 can be generally regarded as 
signifying that “unusual” weather is likely and values above 0.8 as usually 
signifying that “very unusual” or extreme weather is likely. 
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Using & Interpreting EFI 

 Although higher EFI values indicate that an extreme event is more likely than 

usual, the values do not represent probabilities, as such. Any forecasts or 
warnings must be based on a careful study of probabilistic and deterministic 

information. 

 Although the EFI index is a useful tool that allows the easy identification of 

extremes with respect to location and season, its simplicity is achieved by a 
rather complex mathematical treatment and should only serve as an “alarm 

bell”, a warning of potentially extreme events. 

 

www.ecmwf.int 
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Working with the EPS 

Ensemble mean acts as a dynamic filter 

and removes normally unpredictable 

features 

 The removed features are put back in a 

consistent way as probabilities 
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