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ECMWF Integrated Forecasting System (IFS) upgrades

• Cycle 45r1

Consistent gains in the extended range. A key plank of the upgrade is enhanced dynamic 
coupling between the ocean, sea ice and the atmosphere. The upgrade extends this 
coupling to ECMWF’s medium-range high-resolution forecasts (9 km horizontal resolution)

• Cycle 46r1

Continuous data assimilation and introduction of a 50-member Ensemble of Data 

Assimilations: weakly coupled data assimilation for sea-surface temperature in the tropics; 

improvements in the wave model, the convection scheme, the radiation scheme and the use 

of observations.

• Cycle 47r1

Improved treatment of observations. Improvements in the data assimilation and to the 

model. Quintic vertical interpolation in the semi-Lagrangian advection scheme has been 

introduced as well as the inclusion of a better surface albedo climatology making use of 

more data from the MODIS instrument.

• Cycle 47r2

Single precision and increased number of ENS model levels (91 to 137) 
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Cycle 47r2

3EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Saving of 

computational cost 

through 

implementation of 

single precision 

Investment to take 

ENS (medium and 

extended-range) 

from L91 to L137

Neutral impact Positive impact

Double 

precision

Single 

precision



Cycle 47r2 (RD+FD runs) score cards

ENS

Cycle 47r2 (RDFD runs) score cardsENS and HRES scorecards
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Cycle 47r2 (RD+FD runs) score cardsCycle 47r2 (RDFD runs) score cardsENS: Tropical cyclone forecast

47r2

47r1

RMSE EM    STD ENS   95% Conf

ENS mean error and ENS spread

IntensityLocation
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Friday 9:45-10:50 UTC. Speakers corner (Tim)



Cycle 47r2 (RD+FD runs) score cardsCycle 47r2 (RDFD runs) score cards

• Amplitude of the Madden-Julian Oscillation (MJO) better sustained into the extended 

range (amplitude loss by day 15 is now ~15% rather than previously ~20%)

• Increased MJO spread and improved scores

• Changes come mostly from improvements in tropical zonal winds at 200hPa

Performance of Madden-Julian Oscillation
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1. TC tracks from the 06/18 UTC forecast cycles now

available as WMO essential products, including graphical 

product

2. All TC tracks BUFR files, including those from the 00/12 

UTC forecast cycles, use WMO BUFR tables version 35

7

Obstype Name BUFR edition

32 Tropical Cyclone track 3/4

For details see 

https://confluence.ecmwf.int/display/FCST/Update+to+Tropical+Cyclone+tracks

Update to Tropical Cyclone tracks in HRES and ENS
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https://confluence.ecmwf.int/display/FCST/Update+to+Tropical+Cyclone+tracks


Cyclone Database (CDB) Products upgraded
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• Based on a collaboration with 

the Met Office 

• Uses Python now (previously 

PV-Wave)

• Products are now cleaner, 

clearer, less costly, more 

supportable and more future-

proof

• Bug related to strike prob 

charts removed

• Opens door to further 

enhancements (e.g. front 

density plots)

• Also opens door to being able 

to import into ecCharts (but that 

will need further work)
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ECMWF web charts
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More than 1 200 000 charts 

served since the opening
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ecCharts updates

• New layers

– Bulk wind shear

– EM, spread for 10m, 100m wind, 2m T

– EFI for water vapour flux

– Deviations/anomalies

• Extended range forecast

EFI, CDF for 2 m temperature, total precipitation

• ecCharts sharing functionality
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Friday 9:45-10:50 UTC. Speakers corner (Cihan)
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Seasonal forecast: recalibration of Tropical Cyclone activity

• Recent ECMWF seasonal forecasts strongly 

underestimate the number of tropical storms and 

accumulated cyclone energy (ACE) in the Atlantic 

basin

• Number of tropical storms has, on average, gradually 

gone up over the years, while the predictions 

provided by ECMWF’s seasonal system have not

• calibration was performed by comparing the 

observed and predicted number of tropical storms 

over the fixed period 1993–2016

• Revised to compute calibration coefficient over a 10-

year running period preceding the year of the forecast 

– (all N hemisphere basins; S hemisphere still uses 

1993-2016) 
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CEMS-Flood & CEMS-Fire
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First release of global fire danger indices reanalysis 

dataset based on ERA5: available on the CDS

• Used as a benchmark by other applications

• Designed to understand the change in fire danger in 

Europe and its impact on tourism. 

• ERA5 is useful to understand the state of present 

climate as compared to future scenarios. 

• Data are reorganised as average over NUTS3 regions 

Increased CEMS offering from C3S/CDS 

(as part of EFAS4.0 cycle release)

• 3 terrestrial ECVs: river discharge, Soil 

Moisture, SWE

• Ensemble reforecasts (20yrs, twice weekly, 

daily timestep, up to 46 days)

• Seasonal forecast (SEAS5, daily, up to 215 

days) updated with C3S-Seasonal

• Ensemble seasonal reforecasts (27yrs, 

monthly, daily timestep, up to 215 days)
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Improving flood prediction: EFAS model upgrade
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6-hourly output from EFAS 4.0 output from previous version of EFAS

EFAS 4.0 operational October 2020

Thursday 10:05-10:25 UTC. Shaun Harrigan
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Other product developments

• EFI/SOT for snowfall – more forecast ranges

• Hovmoller diagram from the extended-range forecast

• Improving visibility forecasts in the IFS

• Model cycle 47r3

– Improved visibility forecasts

– Clear air turbulence (CAT - will be article in summer newsletter) 

– most-unstable cape (MUCAPE)
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Friday 10:45-11:50 UTC. Speakers corner (Ivan)
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User guide to ECMWF forecast products
• https://software.ecmwf.int/wiki/display/FUG/Forecast+User+Guide
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https://software.ecmwf.int/wiki/display/FUG/Forecast+User+Guide
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