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Overview

Review the efforts made by ECMWF to address feedback and requests from users of ECMWF 

forecasts and data over the last year

• Forecast performance – more extensive verification on www, more on surface

• New forecast output fields: 

– four cloud and freezing diagnostics, 

– new direct-beam solar radiation diagnostic, revised sunshine duration diagnostic 

– extended set of ocean wave forecast parameters

• New web Charts catalogue, additions to ecCharts

• Earlier delivery of the medium-range ensemble forecasts

2EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



October 29, 2014

Forecast performance

• 6 headline scores 

– HRES and ENS upper-air skill

– HRES and ENS precipitation 

– Severe weather: TC position and EFI for extreme wind

• Comparison with reference systems

• Comparison with other centres

• Evaluation for severe weather

• Additional verification and in-depth diagnostics 

• See ECMWF web site for latest results

www.ecmwf.int/en/forecasts/quality-our-forecasts
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Verification – more scores on www

• All 6 headline scores, including TC position 

(6-monthly) and wind speed EFI ROC (3-

monthly)

• TIGGE-based model intercomparison: binned 

spread-skill, T850 CRPSS, etc; updated 3-

monthly

• ENS surface verification

• Wave forecast ENS verification
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TAC Subgroup on verification measures 2016-17 

• Technical Advisory Committee review

• propose two additional ENS headline scores:

– frequency of large 2 m temperature errors as 

measured by the Continuous Ranked Probability 

Score (CRPS) exceeding a given threshold 

– skill in predicting weekly means of 2-m 

temperature anomalies as measured by the 

Ranked Probability Skill Score applied to terciles

or higher quantiles

• Recommend to include the routine evaluation of 

additional (non-headline) scores, such as for 

precipitation and 10-m wind speed in the 

extended range 

• Recommend the use of ERA5 as a reference 

forecasting system 
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Severe event catalogue
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https://software.ecmwf.int/wiki/display/FCST/Severe+Event+Catalogue

201607 - Rainfall - China

201607 - Tropical cyclone - Nepartak

201608 - Rainfall - Louisiana US

201608 - Rainfall Macedonia (FYROM)

201609 - Heatwave - Western Europe

201609 - Tropical Cyclone - Hermine

201609 - Tropical Cyclone - Matthew

201609 - Windstorm - Australia

201611 - Rainfall - SE Europe

201611 - Rainfall - Southern Europe

201611 - Rainfall - Valencia Spain

201611 - Snowfall - Stockholm

201611 - Windstorm - Angus

201612 - Cold spell - US

201612 - Rainfall - S Spain

201612 - Windstorm - Barbara / Conor / Urd

201701 - Cold spell, snowfall - Europe

201701 - Rainfall - Thailand

201701 - Windstorm - Egon

201702 - Heatwave - Australia

201702 - Rainfall - California

201702 - Windstorm - Doris

201703 - Rainfall - Peru

201703 - Snowfall - US eastcoast

201703 - Windstorm - Zeus

201704 - Cold Spell - Europe

201704 - Convection -US
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Known forecasting issues

https://software.ecmwf.int/wiki/display/FCST/Known+IFS+forecasting+issues
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Diagnostics

Diagnostic tools are continuously reviewed and developed:

– EDA variance budgets

– EFI for water vapour transport

– Regime transitions

– Error tracking

– Review of diagnostics work and associated tools

The aim is to improve ECMWF’s abilities to access process-level information for diagnostic studies:

– More spatio-temporal decomposition of forecast variances and errors

– Maintenance and use of non-assimilated/independent data sources

– External collaboration (e.g. with ETH Zurich on the role of “warm conveyor-belts” in the development of 

downstream forecast error).
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ECMWF forecast products

• Summarise information in HRES and ENS

• Represent uncertainty

• Broad-scale evolution out to 15 days

• Changes in weather regime

• Highlight potential for severe weather few 

days ahead 

• Monthly and seasonal outlooks

• To assist operational forecasters (in Member 

States)

• Users generate their own tailored products 

for specific applications
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New freezing level outputs (November 2016)

• Height of zero-degree wet-bulb temperature

• Height of one-degree wet-bulb temperature
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New cloud outputs (November 2016)

• Height of convective cloud top (HCCT)
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Convective cloud top (m above ground) Cloud depth: HCCT – cloud base height  (m)

1 → Shallow convection, 2 → DMC, 3 → Mid-level convection
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Ceiling (November 2016)

• Ceiling: height in metres (m), above the level of the model orography, of the base of the lowest 

cloud layer covering more than 50% of the sky (more than 4 oktas). This follows the definition of 

Ceiling used in aviation (ICAO), except that we also represent situations of >6000 m (~20000 ft). 
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Ceiling (>50% cover) Cloud base height (>1% cover)
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New solar radiation outputs (November 2016)

• New direct-beam solar radiation diagnostic

• Revised sunshine duration (to match WMO 

specification)

• What else do you need?

13EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



October 29, 2014

New ocean wave outputs (November 2016)

• The magnitude and direction of the wave energy flux that is responsible for the impact of the waves on 

coastlines and offshore structures

14EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



October 29, 2014

New ocean wave outputs (November 2016)

• Significant wave height of all waves in six different 

period ranges to help with the detection of low 

frequency wave energy
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180-hour initialised at 00 UTC on 2 December 2016 

• significant wave height for all waves (contours) 

• significant wave height for all waves with periods 

between 21 and 25 seconds (shading)

Highest significant wave heights are confined to the 

storm location (south of Iceland) but long waves from that 

storm are already affecting coastlines from Iberia to 

South Greenland
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News on forecast products – forecast user portal
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Visibility – revised July 2017 (43r3)

• New aerosol seasonally varying climatology based on CAMS aerosol re-analysis including 

dependence on relative humidity in 43r3

• Visibility clear sky calculation uses the new aerosol and will vary with relative humidity
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Example snapshot of visibililty using: 

(a) current Tegen aerosol climatology (43r1), 

(b) new CAMS aerosol climatology with no hydration

(c) new CAMS aerosol climatology with hydration (43r3)

(a)

(c)

(b)
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ecCharts

• Display HRES and ENS together

• Customisation:

– Show/hide, add/remove layers

– Probability thresholds, percentiles
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New products in ecCharts

ecCharts products are 

updated on a regular basis
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Cloud ceiling

M-climate

2m mean temperature computed over 

user selected time periods 



October 29, 2014

The charts catalogue 
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Earlier delivery of ENS

• 7 March 2017: ECMWF started disseminating medium-range ENS 40 minutes earlier

• 15-day ENS from 0000 UTC analysis available at 0800 UTC.
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Observation monitoring

• Routine monitoring of all available observations

– Provide valuable feedback to data providers and other NWP centres

– Assess model developments and highlight analysis issues

– Safeguard the analysis from poor-quality observations

– Improve observations usage
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• Automatic alarm system

• Participating in the modernisation of WMO’s 

monitoring, and contributing to the WMO 

Integrated Global Observing System (WIGOS)

• Contributing to EUMETNET’s Obs. Programme

• Supporting the migration to BUFR

• NEW: monitoring of ocean data Mean potential temperature (in °C) of the first 5 metres of the 

ocean as measured by Argo floats over the period 1 February 

2017 to 27 March 2017.
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Working with users to improve performance and products

• Annual meeting Using ECMWF’s Forecasts (UEF) for all users of ECMWF forecasts

• Liaison visits by ECMWF staff to Member and Co-operating States 

• Annual reports from Member and Co-operating States  on “The application and verification of 

ECMWF’s forecast products” 

• Forecast user portal (severe event catalogue, known issues)

• Real-time feedback from operational forecasters
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