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ECMWF strategy 2016 – 2025

• Forecast targets by 2025

– Ensemble predictions of high impact weather up to 

two weeks ahead

– Seamless approach, aiming towards predictions of 

large scale patterns and regime transitions up to 

four weeks ahead and global-scale anomalies up to 

a year ahead

• How do we achieve these goals?

– High-resolution ensemble 

– Earth-system model

– Observations

– Scalability

– Funding

– People
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Strategy 2016 – 2025: Verification 

• Verification challenges:

– High-impact weather

– Small sample sizes

– High-resolution ensemble 

– Earth-system model

– Observations 

– Regime transitions

– Combined HRES+CTRL+ENS

Technical Advisory Committee Subgroup:

• Recommend verification procedures for ensemble forecasts matching 

the most important end users requirements for high impact 

weather up to two weeks ahead; 

• Recommend verification procedures suitable to evaluate ensemble 

forecasts of large scale patterns and regime transitions up to four 

weeks ahead;
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Users needs - high-impact weather up to two weeks ahead

• Anomalous weather

• Persistent events – heat waves, drought

• Episodic events - short periods of heavy precip in week, stormy periods

• Onset, duration, end of large-scale blocking

• Regimes and transitions

• Precipitation, 2m temperature, 10m wind

• Combined events (precip+temp, precip+wind)

• Forest fire hazard, persistent fog, freezing rain

• Displacements in space and time

• Time window more important than spatial uncertainty
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High-resolution
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High-resolution (neighbourhood methods)
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Additional surface observations for verification
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Severe convective storms - EFI for CAPE and CAPE-Shear 
New observations for verification: lightning, severe weather reports
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UK Met Office ATDnet lightning detection system. Intense = 0.04% highest frequency, moderate = 0.60% highest frequency.

Reports of tornadoes, large hail (diameter ≥ 2.5 cm) and severe wind gusts (≥ 26 ms-1)

United StatesEurope

Prediction of tornadoes, hail or severe wind gusts

Prediction of intense lightning

Prediction of moderate lightning

CAPE

CSP
EFI 1 April to 31 October 2014

Tsonevsky, ECMWF Newsletter 144, Summer 2015
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Severe event catalogue
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https://software.ecmwf.int/wiki/display/FCST/Severe+Event+Catalogue
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Value of forecasts for decision making
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see also ECMWF Newsletter No. 139 (2014)

and ECMWF Newsletter No. 141 (2014)
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Combination HRES+CTRL+ENS

ECMWF Newsletter 142, Winter 2014-15

From Stephan Hemri, HITS
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2m temperature 24-hour total precipitation
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Seamless – appropriate processing in space and time-scale 
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EFI 2m temperature 

(Sunday forecast for Wednesday)

EFI 2m temperature 

(last Tuesday’s forecast for Monday-Wednesday)
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Seamless – appropriate processing in space and time-scale 

13EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

5-11d        12-18d         19-25d         26-32d 

EFI 2m temperature (12-18 days)

(from Ivan Tsonevsky)
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Extended-range sources of predictability - MJO
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Regimes and conditional verification

Which Flow patterns lead to a more/less accurate forecast?

Flow dependent verification over Euro-Atlantic sector:
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Ferranti et al. 2014, ECMWF Newsletter No. 139 
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Summary

• Strategy for next 10 years

– Ensemble predictions of high impact weather up to two weeks ahead

– Seamless approach, aiming towards predictions of large scale patterns and regime transitions up 

to four weeks ahead and global-scale anomalies up to a year ahead

• Verification challenges

– High-impact weather

– Small sample sizes

– High-resolution ensemble 

– Earth-system model

– Observations 

– Regime transitions

– Combined HRES+CTRL+ENS

– Sources of predictability: conditional verification

– Seamless: spatial/temporal processing to extract the signal

16EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



October 29, 2014

Evaluation of forecast performance

• New model cycles

• Diagnostic study of model behaviour

• Comparison with reference systems

• Comparison with other centres

• Evaluation for severe weather

• See ECMWF web site for latest results

www.ecmwf.int/en/forecasts/quality-our-forecasts

• Severe event catalogue

• Known forecasting issues
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http://www.ecmwf.int/en/forecasts/quality-our-forecasts

