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Information to new cycle 46R1
All information is published on the website

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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Download Presentation later
or/and

Watch recording

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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Information to new cycle 46R1 – READ CAREFULLY
All information is published on the website

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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Watch page

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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New IFS cycle 46r1 release candidate phase
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• The release candidate phase has started on 15th May 12UTC.
• There will be no changes that alter the model result from now on.
• Implementation of new cycle will be on 11th June 12UTC

• A full set of product services (e.g. dissemination of test data, ecCharts) will be 
offered until the operational implementation of the new cycle.

• At this stage the test data sets can be used to acquire longer time series

• Test data in dissemination are now available. The test products are generated 
daily, shortly behind real-time from the high resolution and ensemble runs and 
based on the operational dissemination requirements.

• Graphical display of IFS cycle 46r1 test data using ecCharts should become 
available in a few days.
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Presentation outline

• Scores

• Products
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Ensembles (ENS) improvements
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46r1 ENS scorecard 

Improvements of 0.5-4% for 
most parameters, levels, and 
forecast lead times

Some deterioration (0.5-1%) 
mainly in the tropics

Based on about 240 model runs for verification against analysis 
and about 290 model runs for verification against observations Better

Worse

https://confluence.ecmwf.int/display/FCST/Implement
ation+of+IFS+cycle+46R1

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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46r1 ENS scorecard

ENS headline score: 
T850 CRPS

Based on about 240 model runs for verification against analysis 
and about 290 model runs for verification against observations Better

Worse
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CRPSS of 850 hPa temperature reaching 25%
Estimated 
improvement due 
to 46r1 (4-5 h)

45R1
46R1
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46r1 ENS scorecard

ENS headline score: 
T2m large errors 
(CRPS>5K)

Based on about 240 model runs for verification against analysis 
and about 290 model runs for verification against observations Better

Worse
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Ensemble forecasts of 2m temperature (Day 5) – large errors

Estimated 
improvement due 
to 46r1 (4%)

45R1
46R1
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46r1 ENS scorecard

Significant wave 
height

Based on about 240 model runs for verification against analysis 
and about 290 model runs for verification against observations Better

Worse

https://confluence.ecmwf.int/display/FCST/Implement
ation+of+IFS+cycle+46R1

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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ENS significant wave height – verification against buoys

45r1

46r1

CRPS CRPS relative difference

6-8 h gain in the 
medium-range

Substantial improvements in wave parameters due to new wave model
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ENS significant wave height – verification against buoys

45r1

46r1

CRPS CRPS relative difference

6-8 h gain in the 
medium-range

Substantial improvements in wave parameters due to new wave model
https://confluence.ecmwf.int/display/FCST/Implement
ation+of+IFS+cycle+46R1

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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High resolution (HRES) improvements
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46r1 HRES scorecard

Based on about 610 model runs

Improvements of 1-5% for 
most parameters, levels, and 
forecast lead times
Large (5-10%) improvements 
in wave forecast

Some deterioration (0.5-1%) 
mainly in the tropics

Better Worse
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46r1 HRES scorecard

Based on about 610 model runs

HRES headline score: 
Z500 anomaly correlation

Better Worse

https://confluence.ecmwf.int/display/FCST/Implement
ation+of+IFS+cycle+46R1

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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Anomaly correlation of 500 hPa Geopotential reaching 85%

46r1 (estimated)
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New Parameters & Outputs

https://confluence.ecmwf.int/display/FCST/Implement
ation+of+IFS+cycle+46R1

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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Near-surface wind output
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shortName Description GRIB edition Components

200u eastward 
component of 
the 200m wind.

1 HRES/ENS

200v northward 
component of 
the 200m wind.

1 HRES/ENS



October 29, 2014

Ocean wave parameters
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• All parameters are in GRIB edition 1
• Parameters available for:

• HRES-WAve Model 
• ENS-WAve Model
• HRES-High RESolution Stand Alone Wave model

shortName Description

weta Wave induced mean sea level correction

wraf Ratio of wave angular and frequency width

wnslc Number of events in freak waves statistics

utaua U-component of atmospheric surface momentum flux

vtaua V-component of atmospheric surface momentum flux

utauo U-component of surface momentum flux into ocean

vtauo V-component of surface momentum flux into ocean

wphio Wave turbulent energy flux into ocean
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Ocean Wind Waves:
Recent developments to the science behind nonlinear wave – wave interaction 

yield improved characterization of the tail of the wave heights distribution
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Height of the largest single wave in metres 
during the incident  involving cruise ship Viking Sky 
(23 March 2019)
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Ocean parameters available at the surface, produced by the NEMO 
model.
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shortName Description

sithick Sea-ice thickness

mld Mixed layer depth

zos Sea surface height

t20d Depth of 20C isotherm

so Sea water practical salinity

tav300 Average potential temperature in the upper 300m

sav300 Average salinity in the upper 300m

• All parameters are in GRIB edition 1
• Parameters available for HRES and ENS
• These fields are interpolated from the NEMO resolution (0.25 degree)
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Animation of average 300m ocean temp from 46r1 during TC Fani
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Parameters on Potential Vorticity levels (1.5 and 2 PVU)
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shortName Description

z Geopotential

o3 Ozone mass mixing ratio

pt Potential Temperature

pres Pressure

q Specific humidity

u U component of wind

v V component of wind

• All parameters are in GRIB edition 1
• Parameters available for HRES and ENS



October 29, 2014

Event Probabilities, as part of ECMWF’s role of World Meteorological 
Centre
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• All parameters are in GRIB edition 2
• Parameters available for ENS

shortName Description threshold
tpg<threshold> Total precipitation of at least 

<threshold> mm
25, 50, 100 mm

10fgg10 10 metre wind gust of at least 10 m/s 10 m/s

ptsa_gt_<thres
hold>stdev

Probability of 850hPa temperature 
standardized anomaly greater than 
<threshold> standard deviation

1, 1.5, 2 stdev

ptsa_lt_<thresh
old>stdev

Probability of 850hPa temperature 
standardized anomaly less than -
<threshold> standard deviation

1, 1.5, 2 stdev



October 29, 2014

Extreme Forecast Indices (EFI) – Shift of Tails (SOT)

30EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

shortName Description
wvfi EFI and SOT for water vapour flux

2ti EFI and SOT for weekly mean temperature for extended range 
(weeks 1-6)

tpi EFI and SOT for 1 week total precipitation for extended range 
(weeks 1-6)

Water-vapour flux EFI, T+96-216h
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Watch out: New climatology 

• The new IFS cycle 46r1 will use the ERA5 data to initialize the re-forecasts and also use ERA5 
EDA to perturb the re-forecasts initial conditions.

• ERA5 is used for climatology of EFI and SOT
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46r1 EFI with ERA-Interim climate46r1 EFI with ERA-5 climate
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46r1 EFI with ERA-Interim climate46r1 EFI with ERA-5 climate

ERA Interim is being phased out. Users are strongly 
advised to migrate to ERA5. The last date to be made 
available in ERA Interim will be 31 August 2019
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46R1 – Key points

 - Implementation Date: 11th June 12UTC
 - There are a significant number of new products
 - Improvements of 0.5-4% for most parameters, levels, and forecast lead times
 - Some deterioration (0.5-1%) mainly in the tropics

More Information: 
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1

servicedesk@ecmwf.int
Florian Pappenberger
Director of Forecasts

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1
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