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Method
• Platform: ICON-EPS runs (ecFlow suite in Bologna) for rain 

nowcasting

• During rainy days (defined automatically by IFS forecast) 

ICON-EPS is running twice daily with 50 members, driven 

by EC-ENS for 30 hours

• Every hour, all 50 ICON-EPS members are automatically 

verified versus the radar data during the last hour, using 

FSS, and the best member for the current hour is defined

EC-ENS

2.5km

25-39E, 26-36N

• This member is rerun till that hour with radar-data assimilation (LHN) and then continued as free 

run for additional 12 hours

• This "best" member serves as our "deterministic" precipitation nowcast (also LPI and hail diagnostics)

• Includes: Urban scheme, Convective precipitation correction

• Recently: 

 all IMS deterministic models were added as optional “best members”

 Lightning (ground measurements+MTG) helps choosing the “best member”

 EUMETSAT MTG FCI L2 AMV (Atmospheric Motion Vector) helps choosing the “best member”

 MTG cloud top temperature

 Radar DBZ
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Example: 7/4/2026 05Z: member 21 is selected



OBS 7/4/26

04-05:00 UTC

Last deterministic

S_R=0.14

Member 21

S_R=0.25

Member 19

S_R=0.25

Member 05

S_R=0.19

[mm/1h]

• Precipitation score S_R (based on RMSE over upscaled data), normalized over worst member

• Range: 0-1, the higher is better

• Above top three S_R are shown, as well as the deterministic

Example: Precipitation score at 7/4/2026 05Z



OBS 7/4/26

04-05:00 UTC

Member 47

S_M=0.83

Member 06

S_M=0.94

Member 45

S_M=0.81

[mm/1h]

Last deterministic

S_M=0.35

• Max Precipitation score S_M (based on absolute error of max values), normalized over worst member

• Range: 0-1, the higher is better

• Above top three S_M are shown, as well as the deterministic

Example: Max Precipitation score at 7/4/2026 05Z



OBS 7/4/26

04-05:00 UTC

Member 21

S_L=0.11

Member 19

S_L=0.13

Member 50

S_L=0.05
Last deterministic

S_L=0.03

• Lightning score S_L (based on FSS vs ground measurements+MTG), normalized over worst member

• Range: 0-1, the higher is better

• Above top three S_L are shown, as well as the deterministic

Example: Lightning score at 7/4/2026 05Z



OBS 7/4/26

04-05:00 UTC

Member 46

S_D=0.21

Member 19

S_D=0.25

Member 39

S_D=0.19
Last deterministic

S_D=0.01

• Max DBZ score S_D (based on FSS, used over Judean dessert only), normalized over worst member

• Range: 0-1, the higher is better

• Above top three S_D are shown, as well as the deterministic

Example: Max DBZ score at 7/4/2026 05Z



OBS 7/4/26

04-05:00 UTC

Member 28

S_T=0.02

Member 21

S_T=0.07

Member 24

S_T=0.02
Last deterministic

S_T=0.02

• Cloud top temperature score S_T (based on FSS, thresh=5% of OBS temp), normalized over worst member

• Range: 0-1, the higher is better

• Above top three S_T are shown, as well as the deterministic

Example: Cloud top temperature score at 7/4/2026 05Z



chosenmem=21 maxfss=4.2957, other: 19,50,5,12, fss: 4.1014,1.8233,1.4828,1.3200

chosenmem_rain=19,21,5,33,39, scores=0.2537333,0.2464204,0.1926757,0.1896905,0.1808664

chosenmem_memmax=6,47,45,35,3, scores=0.9354,0.8300,0.8078,0.7942,0.7669

chosenmem_lpi=19,21,50,5,1, scores=0.127269 ,0.1146654 ,0.05113104 ,0.03875248 ,0.03107852

chosenmem_dbz=19,46,39,50,45 scores=0.2465845,0.2122289,0.1863964,0.1733748,0.1706688

chosenmem_mtgwind=-1,-1,-1,-1,-1, scores=-1,-1,-1,-1,-1

chosenmem_t_ctop=21,28,24,30,15 scores=0.07180575,0.02791766,0.02660775,0.02623308,0.02604938

Score Meaning weight Best 1 Best 2 Best 3 Best 4 Best 5

S_R Precip. score 1 19 21 5 33 39

S_M Max rain score 0.5 6 47 45 35 3

S_L Lightning score 3 19 21 50 5 1

S_D Max DBZ score 0 19 46 39 50 45

S_T Cloud top temp 0.5 21 28 24 30 15

Final Weighted AVG 21 19 50 5 12

Final score calculation at 7/4/2026 05Z



Member 19 + LHN

from 06:00 UTC

Member 21 + LHN

from 05:00 UTC

Member 5 + LHN

from 04:00 UTC

Member 44 + LHN

from 03:00 UTC

Deterministic + LHN

from 06:00 UTC

Deterministic + LHN

from 05:00 UTC

Deterministic + LHN

from 04:00 UTC

Deterministic + LHN

from 03:00 UTC

Deterministic 6/4/25

12:00 UTC

Deterministic 6/4/25

12:00 UTC

Deterministic 6/4/25

12:00 UTC

Deterministic 6/4/25

12:00 UTC

[mm/1h]

OBS 7/4/26

06-07:00 UTC

OBS 7/4/26

06-07:00 UTC

OBS 7/4/26

06-07:00 UTC

Best member

Deterministic 

+ LHN

Deterministic

How was the 

forecast

2 hours

later?

( on 7/4/2026 07Z )



FSS verification over many events

ICON best member is better than any other option for the first 4 hours!
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events

ICON best 

member is 

better than any 

other option for 

the first 4 

hours!



Conclusions

• ICON best ensemble member improves “deterministic” nowcasting of rain for the next 

4 hours!

• A lot of open questions related to the choice of the current best ensemble member:

• Metric?

• Focus on entire area or strongest cells?

• Time span to define the best member?

• Met. Fields to define the best member?

• New idea: run not only the best member, but an ensemble of several winners!



More examples
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