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ECMWF forecasts

High resolution forecast 
T1279 (16 km)

Ensemble forecast 
T639 (32 km)



ECMWF forecast, Leuven
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Forecast performance



Point forecast errors in Europe  

10-m wind: verification against SYNOP

2004

2014

10% reduction in RMSE



Point forecast errors in Europe (Day 3)  

Error standard deviation
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12 UTC
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Improved roughness lengths

General model improvement



Systematic error (bias), summer



‘Random’ error (normalized), summer



‘Random’ error (normalized), winter

15-25% 
error



Spatial representativeness

verification against SYNOP

verification against analysis

Jan-Dec 2014, Europe



Temporal representativeness

near-instantaneous

daily mean

30% smaller RMSE

DJF 2014-15, Europe



Extreme wind events



Extreme wind events

>80th >99th

>99th

on larger scale single event



Ensemble forecast



Ensemble forecast, NH extra-tropics

15-20% reduction of error (CRPS)

2004

2014



Forecast calibration



Verification based on power curve
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Power-weighted verification

5% reduction in RMSE

2004

2014



The future



Resolution upgrade in spring 2016

HRES: 16 km → 8-10 km 

ENS: 32 km → 16-20 km
Ocean: 1→¼ deg



Resolution upgrade 2016: improved spectra

Current analysis

Current forecast

New analysis
New forecast

60 km 20 km

Kinetic energy near the surface



Resolution upgrade 2016: improved wind speed

2% reduction of RMSE



Future plans

• 5 km global ensemble by 2025

• Computing requirements: 60 MW!!

→ requires preparation for future HPC 
architectures (2018 onwards)



New ECMWF re-analysis dataset

ERA-Interim ERA5

Start of 
production

August 2006 
IFS Cy31r2

Before end 2015, reach NRT 
before end 2017 
(20 days/day) IFS Cy41r2

Spatial 
resolution

79 km global
60 levels to 10 Pa

31 km global (T639)
137 levels to 1 Pa

Output
frequency

6-hourly 1-hourly

Time period 1979 – present 1979 - present



Summary

• Forecasts slowly but continuously improving

• Representativeness problem → calibration

• Clear benefits from ensemble forecast

• Resolution upgrade 2016: 2-3% improvement 

• New re-analysis: ERA5 (starting soon)



Thank you!



Wind direction error, Europe



Point forecast errors in Europe  

850 hPa wind: verification against RASO



Point forecast errors in Europe  

850 hPa wind: verification against analysis



Point forecast errors in Europe  

10-m wind: verification against analysis



Forecast calibration



Forecast calibration


