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HRES versus ENS Control – the harmonisation

• In cy48r1:  ENS members and HRES have the same horizontal resolution …

– HRES now plays a similar role to the ENS “control” run (unperturbed)

– HRES and ENS Control are still 2 separate unperturbed runs with different outputs

– HRES 00 and 12 UTC are 10-day long;  ENS Control 00 and 12 UTC are 15-day long

– HRES is disseminated earlier than the full ENS

• In cy49r1 (November 2024)

– Both ENS Control and HRES will be computationally identical

– Both will run to 15 days for 00 and 12 UTC and 

to 6 days for 06 and 18 UTC

• In cy50r1 (Q4 2025)

– Current “ENS Control” run will be stopped

– Data Stream  currently called “HRES” will be the “Control” run

– This “Control” run will be available on the same schedule as 

the current “HRES” (earlier than the perturbed ENS forecasts) 
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A screenshot of a computer

Description automatically generated

• Users are recommended 

to continue to retrieve 

“stream=oper, type=fc”

https://www.ecmwf.int/en/about/media-centre/focus/2024/plans-high-resolution-forecast-hres-and-ensemble-forecast-ens
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Naming update

• During 49r1: 

– HRES or “High Resolution Forecast” will be renamed “Control Forecast (ex HRES)” or CTRL as the 

short version

– ENS extended or “extended-range forecast” will become: “Subseasonal forecast”

– New Acronyms will be: 

• Control Forecast: IFS-CF

• Subseasonal Forecast: IFS-SUBS
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HRES versus ENS Control – the harmonisation



What’s changed? - Parameters 
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• Convection (CAPE/CIN) – modified!

• Clear Air Turbulence (CAT) – modified!

• Changes in 2D wave spectra output – modified! 

• Changes in Sea Surface Temperature values over land – 

modified!
• Simulated satellite image product (visible channel) – New!

https://confluence.ecmwf.int/display/FCST/Simulated+Satellite+Data+update


Revised parameters – Convection

• In 49r1: “cleaning” of CAPE/CIN in all applications/products to only use 

MUCAPE/MUCIN.

– CAPE (paramID=59) will be discontinued.

– CIN (paramID=228001) will be replaced with MUCIN (paramID=228236).

– Therefore CIN (paramID=228001) will not exist anymore.

• With these changes, we finally output the following 3 CAPE/CIN pairs:

– MUCAPE/MUCIN

– MLCAPE/MLCIN in the lowest 50 and 100hPa (mixed-layer parameters)

• MUCAPE and MUCIN will be archived in reforecasts

– Will replace CAPE and CIN.
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MUCAPE = Most Unstable Convective Available Potential Energy

MUCIN = Most Unstable Convective INhibtion
Before Cy47r3:

CAPE/CIN

From Cy47r3:

CAPE/CIN

MUCAPE

MLCAPE50/MLCIN50 

MLCAPE100/MLCIN100

From Cy49r1:

MUCAPE/MUCIN

MLCAPE50/MLCIN50

MLCAPE100/MLCIN100
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MUCAPE = Most Unstable Convective Available Potential Energy

MUCIN = Most Unstable Convective INhibtion
Before Cy47r3:

CAPE/CIN

From Cy47r3:

CAPE/CIN

MUCAPE

MLCAPE50/MLCIN50 

MLCAPE100/MLCIN100

From Cy49r1:

MUCAPE/MUCIN

MLCAPE50/MLCIN50

MLCAPE100/MLCIN100

For users receiving data via ECMWF Dissemination system (ECPDS), deprecated/revised 

parameters have already been replaced by the new parameters where applicable and can be 

tested in the 49r1 test platform. 

These configurations will be migrated to production on the day of cycle implementation. 
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Changes to Wave model horizontal grid

The wave model will use the same grid as the atmospheric model 

in all configurations

• 14km reduced lat-lon grid to ~9km O1280 (Tco1279) grid for ENS

• 56km reduced lat-lon grid to ~36km O320 (Tco319) grid for Subseasonal
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• Users are encouraged to request ENS wave data on a 0.1° x 0.1° regular lat-lon 

grid or directly on the native Tco grid (sub areas are possible) rather than on 

0.125° x 0.125°  

• If you use ENS wave data 

– Trial and consider updating your resolution to 0.1° x 0.1°
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Change of Wave grid and ENS Wavegrams

• Coordinates of the nearest grid point will have changed with the change 

of Wave grid resolution

• This can impact the ENS Wavegram products

– Some grid points that were land points at IFS cy48r1 may be sea points at 

IFS cy49r1 (and vice-versa)

• The improved wave model resolution will give better representation of 

waves near the coasts, so Wavegrams should be better for near-coast 

points
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Users should review and, if necessary, update the coordinates used for station locations
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Changes in 2D wave spectra output

Number of frequencies in wave spectra output reduced from 36 

to 29 frequencies.

• For Medium-range ENS configurations for which we have 2D wave 

spectra output, the number of frequencies output will be reduced 

from 36 

to 29, keeping the same first 29 frequencies (*) as before 

– the last 7 frequencies will not be archived 

• The number of the directions stays as before (36).
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(*) 29 frequencies:

0.03452   0.03797   0.04177   0.04595   0.05054   0.05560   0.06116   0.06727   0.07400   0.08140

0.08954   0.09850   0.10835.  0.11918   0.13110   0.14421   0.15863   0.17449   0.19194   0.21114

0.23225   0.25548   0.28102   0.30913   0.34004   0.37404.  0.41145   0.45259   0.49785 Hz
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Changes in 2D wave spectra output – in dissemination and MARS

In dissemination

In MARS
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• For users receiving parameter 2DFD via Dissemination, the number of frequencies 

will be automatically adjusted in your data requirements in the test system 

retrieve,

   class = od,

   stream = wave,

   type = an

   date = 2024-08-14,

   time = 00

   domain = g,

   expver = 1,

   direction = 1/to//36,

   frequency = 1/to/36,

   param = 251.140,

   target="2dfd_an.grib"

• Users will need to adjust the number of frequencies in their retrieval scripts

retrieve,

   class = od,

   stream = wave,

   type = an

   date = 2024-08-14,

   time = 00

   domain = g,

   expver = 79,

   direction = 1/to/36,

   frequency = 1/to/29,

   param = 251.140,

   target="2dfd_an.grib"

On implementation 

of IFS cy49r1, data 

will be archived as 

expver=0001
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Change to Sea-Surface Temperature over land

• Forecast fields of SST will change over land, from being a constant 273.16K to have the values 

of the lake mix-layer temperature at forecast step=0
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• If you use SST you might need to change scripts if they rely on old values to identify land

IFS Cy48r1 SST Forecast at T+0h IFS Cy49r1 SST Forecast at T+0h 
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New Parameters  - overview 
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Param ID Short name Name Units Component & type GRIB edition Lev. type

260242 2r 2 metre relative humidity % ENS / CTRL (ex HRES) 2 sfc

261001 utci Universal thermal climate index K ENS / CTRL (ex HRES) 2 sfc

261002 mrt Mean radiant temperature K ENS / CTRL (ex HRES) 2 sfc

260004 heatx Heat index K ENS / CTRL (ex HRES) 2 sfc

260005 wcf Wind chill factor K ENS / CTRL (ex HRES) 2 sfc

260255 aptmp Apparent temperature K ENS  / CTRL (ex HRES) 2 sfc

261016 hmdx Humidex K ENS / CTRL (ex HRES) 2 sfc

261018 nefft Normal effective temperature K ENS / CTRL (ex HRES) 2 sfc

261015 gt Globe temperature K ENS / CTRL (ex HRES) 2 sfc

261014 wbgt Wet bulb globe temperature K ENS / CTRL (ex HRES) 2 sfc

261022 wbpt Wet-bulb potential temperature K ENS / CTRL (ex HRES) 2 sfc

140131 tdcmax
Time domain maximum 

individual crest height
m ENS-WAM 2 sfc

140132 tdhmax
Time domain maximum 

individual wave height
m ENS-WAM 2 sfc

140133 stcmax
Space time maximum individual 

crest height
m ENS-WAM 2 sfc

140134 sthmax
Space time maximum individual 

wave height
m ENS-WAM 2 sfc

https://apps.ecmwf.int/codes/grib/param-db/?id=260242
https://apps.ecmwf.int/codes/grib/param-db/?id=261001
https://apps.ecmwf.int/codes/grib/param-db/?id=261002
https://apps.ecmwf.int/codes/grib/param-db/?id=260004
https://apps.ecmwf.int/codes/grib/param-db/?id=260005
https://apps.ecmwf.int/codes/grib/param-db/?id=260255
https://apps.ecmwf.int/codes/grib/param-db/?id=261016
https://apps.ecmwf.int/codes/grib/param-db/?id=261018
https://apps.ecmwf.int/codes/grib/param-db/?id=261015
https://apps.ecmwf.int/codes/grib/param-db/?id=261014
https://apps.ecmwf.int/codes/grib/param-db/?id=261022
https://apps.ecmwf.int/codes/grib/param-db/?id=140131
https://apps.ecmwf.int/codes/grib/param-db/?id=140132
https://apps.ecmwf.int/codes/grib/param-db/?id=140133
https://apps.ecmwf.int/codes/grib/param-db/?id=140134
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49r1 – new reforecast configurations for medium-range and subseasonal

In Cycle 49r1

Subseasonal: 10 perturbed + 1 control forecast every odd day of the month (1,3,5,…), over 

past 20 years (excluding 29 February).

Medium-range: 10 perturbed + 1 control forecast every other odd days of the month 

(1,5,9,…), over past 20 years (excluding 29 February) – (every four days)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

In Cycle 48r1

Subseasonal: 10 perturbed + 1 control forecast every Monday and Thursday, over past 20 

years. 

Medium-range: 10 perturbed + 1 control forecast every Monday and Thursday, over past 20 

years

Reforecast = hindcast = retrospective “ensemble” forecasts (over the past years)
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Building a model climate! – Subseasonal 
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Data will be disseminated sufficiently far enough ahead for you to build a model climate with 

the following configuration. 

For subseasonal reforecasts, the model climate can be built from 5 reforecasts (1 central + 2 

ahead + 2 behind) – annotated by the red dashed line

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

5 7 9 11 13 15 17 19 21 23 25

Forecast Date (daily ‘eefo’)

ReForecast Date (odd days ‘eefh’)
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Building a model climate! – Subseasonal
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On even days, it’s not possible to use a centralised reforecast so we recommend using the 

previous reforecast as the ‘central’ and then 2 either side. 

Basically, you can use the same model reforecast for 2 days in a row EXCEPT at the end of 

a 31-day month… 

Forecast Date (daily ‘eefo’)

ReForecast Date (odd days ‘eefh’)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

5 7 9 11 13 15 17 19 21 23 25
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1

1 5 9 13 17 21 25 29 1

Building a model climate! – Medium Range 
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For medium-range reforecasts, the model climate can be built from 9 reforecasts (1 central + 

4 ahead + 4 behind) – annotated by the red dashed line

Forecast Date (daily ‘enfo’)

ReForecast Date (odd days ‘enfh’)
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On even days, it’s not possible to use a centralised reforecast so we recommend using the 

closest reforecast as the ‘central’ and then 4 either side. 

Basically, you can use the same model reforecast for 4 days in a row EXCEPT at the 

end of the month… 

Forecast Date (daily ‘enfo’)

ReForecast Date (odd days ‘enfh’)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1

1 5 9 13 17 21 25 29 1

Building a model climate! – Medium Range 
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Building a model climate! – Medium range
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With a wider distribution of the reforecast, the next odd day must also use a previous 

reforecast as the ‘central’ with 4 either side. 

Basically, you can use the same model reforecast for 4 days in a row EXCEPT at the 

ends of the month… 

Forecast Date (daily ‘enfo’)

ReForecast Date (odd days ‘enfh’)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1

1 5 9 13 17 21 25 29 1
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Building a model climate! - Medium Range
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After a reforecast/model climate has been applied 4 times, the next reforecast becomes the 

‘central’ position. 

i.e. The 20/21/22/23 of the month will use 21, but 24/25/26/27 will move to 25.

Forecast Date (daily ‘enfo’)

ReForecast Date (odd days ‘enfh’)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5

5 9 13 17 21 25 29 1 5
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Building a model climate! - Medium Range
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After a reforecast/model climate has been applied 4 times, the next reforecast becomes the 

‘central’ position. 

i.e. The 16/17/18/19 of the month will use 17, but 20/21/22/23 will move to 21.

Forecast Date (daily ‘enfo’)

ReForecast Date (odd days ‘enfh’)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5

1 5 9 13 17 21 25 29 1 5



What does this mean for me? - Dissemination

• The previous use=Monday and use=Thursday configuration has been 

revised, but selecting a single reforecast per week is no longer possible.

– Technically it is, but you will only get a Monday if it’s an odd day of the month!

• Now you will receive all reforecasts according to the following patterns: 

– Medium-range: Every four days (1/5/9/13/17/21/25/29)

– Subseasonal (extended-range): Every other day 

(1/3/5/7/9/11/15/17/19/21/23/25/27/29/31)

• This means more data!  
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Installing the reforecast data

• To obtain the full set of reforecasts, you will need to install each day of the week with the normal 

use=** keyword

• The use=day-of-the-week will filter data on the day

• i.e. if use=Monday is specified and Monday happens to be the 1st of the month, you will receive 

data  BUT  if use=Monday is the 2nd of the month, you will not receive data 
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Apply the use=day-of-

the-week for all days to 

ensure you receive all 

reforecasts applicable 

to that stream!
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Installing the reforecast data
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For weekly means or standard deviations, you also need 

to include the step range that is relevant for each day!

ECMWF recommends that users match the forecast 

step range with the reforecast step range’

If it's a Tuesday forecast, the first Monday-Sunday 

forecast period will be T+144 to T+312, which means the 

reforecast lead times to compare with need also to be 

T+144-312.

It’s also possible to start the week on a different day!

Use=Tuesday & Step=0-168/… 

will provide a weekly mean starting on a Tuesday

(remember to apply this to both your forecast and 

hindcast values!)
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Data Access & Testing

#IFS49r1 #newfcsystem @ECMWF
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Data Availability – as of Wednesday 14th August 2024
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Model Run Available? Expected date

Control ex-HRES (oper) 00/12 Yes

Control ex-HRES (scda) 06/18 Yes

Ensemble (enfo) 00 Yes

Ensemble (enfo) 06/12/18 No Week commencing 19th August

Ensemble reforecast 00 Yes

Ensemble/wave post-processed All times No End August

Wave (wave) 00/12 Yes

Wave (scwv) 06/18 Yes

Ensemble wave (waef) 00 Yes

Ensemble wave (waef) 06/12/18 No Week commencing 19th August

Subseasonal forecast (eefo) 00 Yes

Subseasonal reforecast 00 Yes

ecCharts / Open Charts -- No Week commencing 19th August

Open Data All No Mid-September

TC3-LBC (IFS-AROME-LBCs) All No Early September
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Access methods – MARS Archive 
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• 49r1 data in MARS Archive 

• Experiment version = 79 is available for all affected streams (e.g. oper, scda, enfo, waef, eefo, 

etc.).

On the cycle implementation date, 49r1 will be under expver 0001. 

• Note that expver=79 data may not be available before June 2024. 
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Testing Member and Co-operating State time-critical applications

Option 1 – simple time-critical jobs 

• ECaccess ‘events’ can be used for testing user scripts with IFS cy49r1 test data
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• For these events, the MSJ_EXPVER environment variable is set to 0079

– use in MARS retrievals to specify the IFS cy49r1 test data

Options 2 and 3

• Applications should be tested with the IFS cy49r1 test data either retrieved from MARS or provided 

through the test dissemination

Event ID Event name Description

4303 e_ms096 At this stage, the e-suite step 096 Control (ex HRES-BC) has been generated

1634 e_ms144 At this stage, the e-suite step 144 (ENS-BC) has been generated

1635 e_ms240 At this stage, the e-suite step 240 of the Control (ex HRES) has been generated

1636 e_ms360 At this stage, the e-suite step 360 (ENS) has been generated

4306 e_ms360ref At this stage, the e-suite ENS reforecast products have been updated

1638 e_ms1104 At this stage, the e-suite step 1104 of the sub-seasonal range forecast has been generated

4305 e_ms1104ref At this stage, the e-suite sub-seasonal range reforecast products have been updated
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Accessing 49r1 Test Data – 
For users receiving data directly from ECMWF
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For Member State, Gold and Silver Users: 

Access your 49r1 data requirements via the 

test platform (TPREd): 

https://products.ecmwf.int/esuite/requirements

Access your 49r1 data files via the test 

ECPDS (XDISS): 

https://xdiss-monitor.ecmwf.int/ 

Access historic data via MARS using expver 

0079

For Bronze Users: 

Contact the User Services Section via the 

Support Portal to request copies of your new 

data. 

For Basic Users: 

ECMWF Open Data will have a 49r1 test 

dataset available

https://products.ecmwf.int/esuite/requirements
https://xdiss-monitor.ecmwf.int/
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Access methods - Test Product Requirements Editor (TPREd)
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TPREd – Key Points

• TPREd has a red banner and an additional feature called ‘Ready to Migrate’ 

• Users should configure their 49r1 changes in the TPREd system. 

• Once tested, click the ‘Ready to Migrate’ button. This will tell ECMWF that the requirements 

have been tested in the system and you are happy with the changes. 

• Streams that have NOT been marked as ‘Ready to Migrate’ will be used in production for the 

new cycle but ECMWF may have to make assumptions regarding the content to ensure it does 

not cause failures in the product generation. 
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TPREd – Key Points 2

• Changes made in the production system must also be made in the test system. 

• ECMWF will not be able to synchronise requirements on the day of the cycle implementation. 

• Access to the TPREd and PREd will be frozen one week prior to cycle implementation for all 

user types. 
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Please test as much as you can as soon as possible to ensure 

your workflows are functional on implementation day. 

On the day of implementation, ECMWF will not make assumptions about your data 

requirements if you have not tested.  We will ensure it is production-safe at ECMWF, but 

users may not have all required data if they do not test.
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Access method – test ECPDS
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Test ECPDS system available here:  https://xdiss-monitor.ecmwf.int/
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Any questions?

Emma Pidduck & Paul Dando

User Services Section
Forecasts and Services Department

ECMWF

With contributions from many in ECMWF – thank you!

#IFS49r1 #newfcsystem @ECMWF
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