
© ECMWF June 12, 2015

ECMWF products to represent, quantify and 
communicate forecast uncertainty

Using ECMWFôs Forecasts, 2015

David Richardson

Head of Evaluation, Forecast Department

David.Richardson@ecmwf.int



October 29, 2014

ECMWF
Forecasts

2EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

HRES

ENS control

ENS perturbed 

members



October 29, 2014

ECMWF forecast products

Å Summarise information in HRES and ENS

Å Represent uncertainty

Å Broad-scale evolution out to 15 days

ÅChanges in weather regime

ÅHighlight potential for severe weather few 

days ahead 

Å Monthly and seasonal outlooks

Å To assist operational forecasters (in Member 

States)

ÅUsers generate their own tailored products 

for specific applications
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Point forecasts: timeseries (meteogram)
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Point forecasts: timeseries (meteogram)
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Quantiles as maps (ecCharts)
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Quantiles as maps (ecCharts)
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Extra-tropical cyclonic feature tracking
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Forecast cyclonic 

centres
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Extra-tropical cyclonic feature tracking
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Forecast cyclonic 

centres

HRES, control, ENS

User can click on any spot (= cyclonic feature) 

to see how that feature evolves in the forecast
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Extra-tropical cyclonic feature tracking
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Tropical cyclones
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Tracks of TCs 

present at start of 

forecast

HRES, control, ENS
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Tropical cyclone activity
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All TCs including those that 

form during the forecast

Tracks will be available in 

BUFR

Test data soon available by ftp
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Tropical cyclones ïextended-range forecasts

13EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

All TCs including 

those that form 

during the forecast

Compare to model 

climate

Enhanced TC 

activity associated 

to active MJO



October 29, 2014

Extreme forecast index (EFI) 
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Measures the distance between the ENS 

cumulative distribution and the model climate 

distribution

Ranges from ï1 (all members break climate 

minimum records) to +1 (all beyond model climate 

records)

Indicates places where the ENS distribution is 

towards the extreme of the climate distribution 



New Longer Range products for the EFI
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Å To extend ECMWF guidance regarding severe/anomalous weather beyond day 10 new lead times 

were added to the EFI/SOT product suite at the end of May

Å These are for:  Day 10-15, and Day 1-15

Å They are available for: 2m Temperature, Wind Speed (not gust), Total Precipitation

Å Because ensemble spreads increases with lead time, getting strong signals of extreme weather 

beyond day 10 is difficult and rare (example plots are shown below)

Å Therefore EFI maps for Day 10-15 often look empty, especially for precipitation. 

Å So to provide some extra information regarding how the distribution compares with climatology we 

plot also contours for EFI values of +0.1 and -0.1

TEMP PRECIPITATION

Day 10-15 Day 10-15Day 1 Day 1
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EFI for severe convection
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Based on CAPE and shear

More details in next Newsletter

Test this summer

From Ivan Tsonevsky
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Re-forecasts

Å Provide model climates for the medium-range EFI/SOT and the extended-range (monthly) 

products

Å Run with operational IFS version (for start dates from previous 20 years)

Å Upgraded with cycle 41r1 (May 2015)

ï twice a week, for Mondays and Thursdays (instead of just Thursday). 

ï size of each re-forecast ensemble increased from 5 to 11 members

ï forecast range extended to 46 days
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Re-forecasts

Åmodel climate (M-climate) used for EFI and SOT

ï 9 re-forecast runs centred on the week of interest (5 weeks in total)

ï Sample size: 1980 values (11 members X 20 years X 9 start dates)

ï M-climate will be updated twice a week (every Monday and Thursday)

Åmodel climate used for the monthly forecast

ï 3 re-forecast runs centred on the start date of forecast 

ï Sample size: 660 values (11 members X 20 years X 3 start dates)

ï climate will be updated twice a week (every Monday and Thursday)
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old 

new
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Calibration of forecasts

Å At ECMWF: medium-range forecast products generally not statistically post-processed 

Å EFI is exception

Å Study to demonstrate benefit of calibrating ENS (T Gneiting et al HITS, Heidelberg)

Å Combining HRES and ENS

Å Surface parameters: 

ï 2m T, 24-hour precip, 10m wind, total cloud

Å Verification against global synoptic observations

Å ECMWF forecasts Jan 2002 to Mar 2014

ï 52-member ensemble comprising HRES, CTRL and 50 perturbed members

Å Tested range of methods - best results using ensemble model output statistics (EMOS)
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Calibration summary

ÅCalibration substantially improves probabilistic forecasts 

ÅGreatest benefit from HRES, CTRL and ENS as one system

ÅBenefit of calibration is consistent over time

ï similar benefits expected in future 

ÅReforecast data gives equivalent results to traditional sliding window

ï enhanced re-forecast configuration should improve
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Benefit of calibration
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Mean CRPS over 

whole verification 

period for raw and 

post-processed 

ensemble for 

forecast lead times 

of one to ten days 

for European 

stations. 95% 

confidence intervals
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