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5. Blending product
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6. Case study: 28 July 2019

3. ecPoint-Rainfall 6h

2. The products

1. Introduction
ECMWF main objective in MISTRAL project is to extract maximum benefit from ecPoint-Rainfall

product and a 2.2km resolution COSMO limited area ensemble (COSMO-2I-EPS) in Italy and 

surrounding countries, using the CINECA supercomputer facilities in Bologna to produce real-time 

forecasts for operational use. To do that we apply a new and innovative scale-selective neighbourhood 

post-processing technique, with the primary aim being to identify and preserve the most reliable heavy 

rainfall signals, and then blend that output with the new experimental product ecPoint 6-h, to combine 

the most skilful aspects of the two systems. To do this, new 6-h ecPoint Rainfall forecasts were also 

developed in the framework of the project, building on pre-existing developments that now deliver 12-h 

ecPoint-rainfall forecasts to ECMWF customers in real-time. The blending approach aims to exploit the 

strong points of the two forecasting systems, to improve forecast quality in general terms, and to in 

particular support decisions regarding weather alerts related to flash flood prediction.

95th percentile of 6-h total precipitation 

from different ensemble systems valid on 

28th July 2019 at 06th at lead time t+30h (for 

the merging COSMO post + ecPoint6h 

product). Base time of ENS raw and ecPoint is 

26th July at 12 UTC and for COSMO raw and 

COSMO post on 26th July at 21 UTC. Scale 

agreement and observations plots included. 

2. MISTRAL project

• Merging product (COSMO post + ecPoint6h) is always the best in resolution and reliability, but 

quite close to the skills of ecPoint6h. The only lead time which is worse is 6h, when we give more 

weight to COSMO post model (should we reduce COSMO weight?)

• COSMO post-processing and ecPoint6h improve the resolution for large precipitation thresholds, 

but not the reliability (with smaller thresholds, both, resolution and reliability are improved)

7. Verification: preliminary results4. Nearest neighbour COSMO post-processing

Area under the curve 

(AUC) (left) and Brier 

Score reliability (right) 

for different lead 

times and all the 

ensemble systems. 

Verification period 1 

year (2019) every 6 

hours up to 48h. 

Verification scores for 

precipitation greater 

than 20mm (top) and 

50 mm (bottom) in 6h.

COSMO post-processing reduced the 

overestimation of convective precipitation 

in COSMO raw outputs where the scale 

agreement level is high, but some 

overestimation is still left. ecPoint6h 

underestimates the amount in some areas, 

but it highlights the right most affected 

areas. Merging product obtains the benefits 

from both, highlighting the right areas with 

a more accurate precipitation amount.

1) At grid point P of the model, the difference in precipitation between all the

ensemble members is considered; their similarity is assessed by pairs on

ensemble members (190 separate comparisons with 20 members).

2) If the forecasts are quite similar, the agreement scale at point P is the grid

scale of the model itself. If not, a square neighbourhood size = 3 x 3 grid

points, centred upon the point P, is considered, adding those surrounding

points to build the CDF in P.

3) Then we evaluate the ensemble members

agreement again and if this time, the forecasts

are found to be quite similar, then the

agreement scale is set to 3x3. If the fields are

not similar enough, then the scale is increased

again, to give a 5x5 grid‐point neighbourhood.

4) Until the agreement scale has been set, the

code will repeat steps similar to 2) and 3),

incrementing the neighbourhood size each time.

At some pre-defined level computations will stop

even if agreement has not been reached (for

computational efficiency reasons)

The product from post-processing COSMO-2I-EPS is 

related to the computation of the agreement scale S 

between the different ensemble members and described 

in Dey et. al (2016a, 2016b) and Blake et al. (2018):

• ecPoint is a new statistical post-processing system that introduces relevant physical processes 

in the rainfall generation mechanism not represented in the NWP model, as well as describes its 

error sources for point-verification. This contributes to anticipate sub-grid variability and improve 

biases in the model (https://confluence.ecmwf.int/display/FUG/Point+Rainfall)

• 12-h ecPoint-Rainfall is currently an experimental operational product available in ecCharts. 6-h 

ecPoint-Rainfall has been developed in the framework of MISTRAL project and it is currently 

being tested.

Ensemble members disagreement: 

precipitation predicted by 3 different

ensemble members (1,2, 3) in different 

grid points for the same period of time. 
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