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Overview

• Evolution of forecast skill

• Week 2 and ECMWF’s strategy

• Lead time gains

• Observation uncertainty/representativeness
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Evolution of forecast skill
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Upper-air forecast skill HRES

ACC=0.85
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Upper-air forecast skill HRES

46r1 

(estimated)

ACC=0.85
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6

Upper-air forecast skill ENS

CRPSS=0.25
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Upper-air forecast skill ENS

CRPSS=0.25

CRPSS=0.45
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HRES precipitation headline score (SEEPS, Day 4-5)

Skill relative to ERA5

43r3 45r1

Estimated 

improvement 

from 46r1

46r1
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ENS 2m temperature headline score (Day 5)

-30%

Fraction of large errors
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T2m bias at 00 UTC

JJA 2018 DJF 2018-19

Breakout group on T2m issues 

User Voice Corner

(Wednesday 11:30-13:00)



High-impact weather

Tropical cyclones

Position

Intensity

Speed

Position

(spread/error)



High-impact weather

Tropical cyclones

2m temperature 10m wind speed

24-h precipitation

Extreme forecast index (EFI)



More verification results: ECMWF webpage & Tech Memos



ECMWF 10-year strategy (2016-2025)

‘.. provide economically and societally valuable 
forecasts of extreme wind speed and precipitation 
well into the 2nd week of the forecast, from the 
current range of just about 1 week.’

‘.. extend the range of skilful predictions .. of 
heatwaves and cold spells to 3 weeks ahead on 
average, compared to about 2 weeks currently.’
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Forecast skill for high 10m wind speeds (95th quantile)

EFI ROC skill Diagonal elementary score
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Ensemble forecasts of 10m wind speed (verification against SYNOP)

Day 10

-6%
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ENS 850hPa wind speed (verification against analysis)

Day 10

No change
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ENS 10m wind speed (verification against analysis)

2013-2015

2017-2019
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RMSE evolution (HRES) for upper-air variables at day 10

RMSE

Activity
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ACC evolution (HRES) for upper-air variables at day 10

Equivalent to 

about 0.4 days Wind speed

Geopotential

MSL pressure

Temperature
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How much more lead-time can we gain at day 10?
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Lead time gains
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Evolution of upper-air forecast skill

1 day / ~13 yrs
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Vertical profiles of improvement 2006-2019

• Comparing periods NDJ 

2005/06 and 2018/19

• Score=RMSE

• Verification against 

analysis
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Vertical profiles of improvement 2006-2019

• Comparing periods NDJ 

2005/06 and 2018/19

• Score=RMSE

• Verification against 

analysis

Large scales only (up to 

wave number 21)
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Observation error and representativeness



Taking into account observation uncertainty

Temperature

Geopotential

ENS performance of new model cycle (45r1) compared to previous (43r3)

Metric: normalized CRPS difference  

850 hPa 500 hPa 100 hPa



Taking into account observation uncertainty: precipitation



Observation uncertainty: precipitation



Observation uncertainty: precipitation

Improved 

reliability

Unchanged 

skill



Summary

• Medium-range NWP (slowly) further improving, ECMWF and other centres

• Lead-time gains around 1 day/13 years for large scales 

• Translates into substantial reduction of large errors

• Ambitious strategic goal: skill in week 2 not easily improved

• Observation uncertainty resolves odd lead-time dependence of precip skill


