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Forecast data provision across multiple timescales

Medium-range - 15 days - 9km
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Medium-range forecasts

With IFS Cycle 48r1: 51-member medium-range ENS forecast at 9km resolution (same as HRES).
With IFS Cycle 49r1: HRES and ENS control member are bit-identical (still 2 runs produced).

ECMWF Spaces v People Calendars Analytics Create

.C.."- Pages [ Forecast User Portal | Changes to the forecasting system & @  Av Analytics # Edit Q View inline comi
a,
Implementation of IFS Cycle 50r1
EI Created by Milana Vuckovic, last modified about an hour ago
b b s 24
Description of the upgrade
M The IFS Cycle 50r1, will bring major changes to the IFS model and data assimilation system, including among many others:
E « New ocean and sea ice models based on NEMO4-SI 3
* Updates of the wave model including: n ew wave interaction with sea ice and ocean currents and revised wave model bathymetry
* Modified Stochastically Perturbed Parametrisation (SPP) configuration to reduce 10-metre wind spread in the ensemble
EE » MNew ocean and sea ice ensemble analysis system & outer loop coupling of oceanfsea-ice
» Reintroduction of stratospheric humidity assimilation from radiosondes up to 60 hPa
\Weak constraint formulation extended to the boundary layer allowing the i ncreased use of T2m observations
After making the high-resolution forecast (HRES) and 'control' member of medium range ensemble forecast (ENS control) identical in IFS Cycle
49r1, , with this model upgrade we will stop producing the current ENS control, and the data stream that was formerly called the HRES will be
called ENS control instead.
More detailed information will be made available in the coming weeks.
For any questions, please contact us via the ECMWF Support Portal.
#IFS50r1 #newfcsystem @ECMWF
News
o]

‘ 10 Sept 2025 Initial announcement.

»

 aa
A\~ 4 ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 5



el |

— e o o = o=
New 10 days meteogram widget

Medium-range forecasts U p———— o
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Medium-range forecasts

ﬁ'r/

UTCI; Thermalstress 49r1

Support forecast users
Severe/high-impact weather forecasts

Beyond weather: impacts

EFI I SOT (new M-cllmate W|th 49r1)

G, p TPHELT o
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Medium-range forecasts

Extratropical cyclone database — a collaboration with the UK Met Office

New version since December 2024
Coming:

* 6-hourly time step (12h for now)...
 AIFS?

V aa
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Medium-range forecasts
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What next for the AIFS?

» Expanded products — waves, snow depth, raised model top — in upcoming AIFS 2.

* Beyond in medium-range forecasting:

Further expansion to ocean in 2026.

EFlin 2026.

Higher temporal resolution — 1-hourly data — in 2026.
Higher spatial resolution also in development.

Interested to hear your thoughts on product expansion.

Vo
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Fig: snow depth in the AIFS (top)
and ERAS (bottom)
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Forecast data provision across multiple timescales

Sub-seasonal

- 46 days - 36km

Seasonal Forecast - 7 months - 36km

~ ECMWF



Seasonal forecasts

» Upgrade of ECMWF Seasonal forecasting system in 2026

— Larger ensembles, more frequent updates, longer forecasts (up to 2 years).

— Graphical products will be displayed on ecCharts!

Y
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C3S: ECMWF contribution from 1 September 2025
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Seasonal forecasts

» Upgrade of ECMWF Seasonal forecasting system in 2026

— Larger ensembles, more frequent updates, longer forecasts (up to 2 years).

— Graphical products will be displayed on ecCharts!
* Multi-system seasonal forecasts

— Continuous enhancement of contributing systems

— New graphical products

— A new member in 2025 (Bureau of Meteorology, Australia)

Climate
{11 Change Service

climate.copernicus.eu

Y
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Correlation
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Correlation

Sub-seasonal forecast — improvements in 20 years

MJO 28 days (+8 days)

15 20 a5 30
Forecast Range (Days)

PNA 18 days (+4 days)

15 20
Forecast Range (Days)

Correlation

Correlation

SSW 26 days (+4 days)

25 aon

15 20
Forecast Range (Days)

NAO 14 days (+4 days)

48r1 (2024)
28r1 (2004)



Sub-seasonal forecast — changes in products

With IFS Cycle 48r1: 101-member (TC0319) forecast running every day from day 0 to day 46.

With IFS Cycle 49r1: new Sub-seasonal reforecast initialised every odd day of the month (new model Climate).
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Sub-seasonal forecast — supporting users in use and interpretation

Work with Member and Co-operating States on user-relevant verification and products (2025-2027)

A new experimental product for sub-seasonal forecast interpretation (introduced in June 2025 in OpenCharts)

Base time: Tue 02 Sep 2025 Valid time: Mon 15 Sep 2025 - Mon 22 Sep 2025 (+480h) Area : Europe

Sub-seasonal: 2m temperature - anomaly of the 7-day median
-30 10 £l -3 1 a5 05 1 3 L] 10 30

___DEEEEes

Sub-seasonal: 2m temperature - inter-decile spread metric
08 11

Sub-seasonal: 2m temperature - inter-decile spread metric

02 03 05 07 09 1 13 15 17 2

Quantile-based weekly guidance map
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Sub-seasonal forecast — multi-system

ECMWEF hosts WMO Lead Centre for Sub-seasonal Predictions Multi-Model Ensemble (since 2023).
Built on the legacy of the WWRP/WCRP S2S project and relies on S2S archive infrastructure.

WMO Lead Centre for Sub-seasonal Prediction Multi-Model Ensemble Exeter - Rehab”lty of tercile Category forecasts

Reliability Diagram for 2-metre temperature

Center: UKMO; Season: DJF; Valid Range: 432-600 h; Region: Northern Extratropics
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Verification statistics from reforecasts
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Near real-time forecast charts (updated weekly)
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Sub-seasonal forecast — with Al

AIFS for subseasonal vs IFS

Evaluation:
RMM index: CORR (bivariate) 20180102-20221225 S-year evaluation period (2018-2022)
“*33«», 3 «  Weekly initialized reforecasts

H
Wiwgﬁm . MJO correlation in week 3 and 4 s

improved by ~10% wrt to IFS

* AIFS shows improvement upon IFS up to
week 4 in the troposphere

lll’J 2I(} 3IC- -'-1ID
Forecast lead time (days) Real-time AIFS sub-seasonal system with
dissemination in 2026.
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Forecast data provision across multiple timescales

Reanalysis — 1940-now — 36km
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Change Service

Climate Monitoring /’18\ Climate

climate.copernicus.eu
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Reanalysis — climate statistics
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Climate
{11 Change Service

climate.copernicus.eu

“CASPECT
ERA Explorer

Powered by the Climate
Data Store

Built on a new ZARR
archive of selected
ERADS5 variables

21



Reanalysis — monitoring /@\ Climate

Change Service

climate.copernicus.eu
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ECMWEF forecast product development

* Driven by science and innovation... and users’ needs

« Keywords: high-impact weather, ensembles, Earth System, climate
monitoring, verification, accessibility, graphical products, open data...
machine learning !

* Programmes (e.g., Copernicus, Destination Earth), projects, and
collaborations as support for development and value multipliers.

« Engagement and co-development with Member and Co-operating States is
instrumental.

* The future: user-oriented products, fueled with machine learning, accessible,

more integrated, more and more co-development.

e
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9. Pages / Forecast User Home & @ Saveforlater @ Watch < Share
Known IFS forecasting issues
B coseony Ty Hovaen asmstesansc 220
F O r e Cz l S | I l S e r r e S O I l r Ce S ” Please note that numbering/ordering does nat indicatefimply any sort of pririty. Recent entriesjchanges/updates are shown in green. means no longer current, but thess issues can be relevant when examining archived
[}
Topic/title  Description Related activties
L] m
Temperature
T1.2m In camman with all models, 2m temperature forecasts from the IFS tend to have much larger errors, on average, during low levelinversian siuations, which are particularly | New reporting practices for
temperaturein | common at high latitudes in winter. The basic physical explanationis that a set change in atmospheric energy content h I larger impact on screen temp: UFR" messages),
C ECMWF Spaces v Analytics the presence of | inversion situations than in unstable situations, because the energy change is commuied through a much smaller depth of the atmosghere (e.g. metres rather than being introduced around the werlg,
inversions Klomeires). The lower the inversion, he larger is the potentialerror There tothe method we use it temp the Gould alleviate tis problem
lowest model level (~10m) and siin temperature (2m tem perature i a diagnostic, not direct model output) somewhat, by providing model
" R analyses with a mueh more detaled
Forecast User Guide o Pages B @ v Analytics Q Viewinline comments % @ @©® <& e representation of the near surface
Iayers.
Forecast User Guide I T p—— . ‘ e et o
M Analytics temperatures | The problem can be accentuated in winter by snow cover. surface scheme in due course
toolow
SPACE SHORTCUTS Q Search this user guide for ... Improvements dus to adiatin code
fixes' were inroduced with cycle 4132
[ Forecast User Portal in March 2076, In examplo cases the
S impact of these changes has been
Search this space Q . . " . " . - i
P “Behind good forecast practices are often hidden good theories; equally, good theories should provide a basis for good ::;ﬂi:‘;ﬁxmﬁ?f T:;Ic\y in
AGETREE forecast practices.”  Professor Tor Bergeron, personal communication, 1974 ForecastUserGuida he longer term.
Section 1 Introduction
5 T4, Meteogriam | n addition to the normal problems of representing screen temperatures in complex topograghy in global madels, the user tnat the Resolution upgrade in March 2016
* Section 1 Introduction Section 2 The ECMWF Integrated Forecastin... temperature | method by which screen temperatures on Meteograms are generated from model screen temperatures assumes a standard lapse rate (8.5°C drop per km increase in (41R2) has helped. Re-calibration
A ) issues in altitude), and so if the difference in height between the site chosen, and the nearest model gridpoint (as shown in the ENSgram title) is large, the scope for large project should help even more.
> Section 2 The ECMWF Integrate Section 3 Availability and Interpolation of ... complex f hy Jly true in winteret inversions are more by aninversion implies a tempersture increase with heght, not a
N T T Soction 4 NN Yoo Yoreas Fesiry topography | gecrease, 50 the temperature correction applied coud even be in the wrong direction. This ssue is compounded by 2m Temperature isste T1 above,
ection 3 Availability and Interpc
. T, China “cold | In produets that intrinically display 2m temperature output in some ‘anomaly” form - such as monthiy forecast anomalies, seasonal forecast anomalies, and i the sharier
> Section 4 NWP Evolution versus Section 5 Forecast Ensemble (ENS) - Ration... spot” ranges EFI and SOT - there has been a semi-permanernt winter-time ‘cold spot' over eastern China. It is not real i the sense that temperatures are not ahways ‘below

: Section 6 Using Deterministic and Probabilis...
> Section 5 Forecast Ensemble (E
Section 7 ENS Products - Dealing with Unce.

> Section 6 Using Deterministic ar

Pages / Forecast User Portal @ @ M Analytics # Edit @ Saveforlater W}

Known AIFS Forecasting Issues

Q View inline comments

Section 8 ENS products - What they are and...

> Section 7 ENS Products - Dealin Section 9 Physical considerations when inter...

> Section 8 ENS products - What Section 10 Interfaces for displaying Model O..

Please note that numbering/rdering does not imply priority. Recent updates are shown i green. means no longer current, but these issues can be relevant when examining archived forecasts.

> Section 9 Physical consideratior Section 11 Conclusion
X Any enquiries related to the content of this page should be raised via the ECMWE Support Portal (mentioning the *Known AIFS forecasting issues page’)
> Section 10 Interfaces for display Section 12 Annexes

+ Section11 Conclusion Topic / title Description Related activities / comments

General issues

> Section 12 Annexes
‘Whilst this behaviour s also a well-known

. the issue is

less pronounced in AIFS. Plus, successive AIFS

implementations have managed o further

luce the smoothing effect.

1. Overly smooth
forecasts,

Atesult of the mean-squared-error optimisation in training AIFS Single is
to deliver smooth fields. This can be seen in energy spectra, where there
is less energy at length scales less than 1000k, This feature increases to
a small extent with lead time.

One example area would be objective fronts - identification of such
requires the nearby thermal gradient to exceed a threshold: then in
practice total front length wil recuce with foracast lead fime as gradient
peaks get smoothed out.

£} Space tools «
. G2 Underestmationf | AFS sl is 28k, Whre e el aent fexremenles s | IS ot i th some bt bt for
e e it reresent pck v e cuentmedium fange esemie e sie
N | s b g
rainfall extremes, low level wind extremes around tropical cyclones or smaller
e - vopil cyons ocalied mpaature aemes | 10 AP such sus 3 xacetated by G1
ini i i 1 i ccomplex topography (e.g. in valleys or on mountain tops)
Training ‘ Workshops ‘ Seminars ‘ Education material elLearnin, plextoresrpny (o9, il §

3. Parameter

Training course: Use and
interpretation of ECMWF products

ECMWEF | Reading | 6-9 October 2025

st User Home @

i Pages / Fore:
g
Severe Event Catalogue
- ated by Florian Par 1, last modifisd by Linus Magnusso
?._3 ~

i B

Your feedback is key!

Y
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As the AIFS lacks hard physical constraints between variables there is
more scope for inter-parameter consistency to be lacking at specific
locations at specific times.

consistency

Low level winds

W1. Underestimation of | For both tropical and extra-tropical cyclanes the AIFS has a slow bias,
wind speed: d o

cyclones

Cloud cover

Ordinarily this is not a major problem, but there.
have, for example, been cases of precipitation
without cloud,

T1 provides  more substantive example.




Stay tuned ! IFS Cycle 50r1

QECMWF Spaces v People Calendars Analytics Create

" ;-‘, Pages | Forecast User Portal / Changes to the forecasting system & @& A Analytics # Edit Q View inline comi
.
Implementation of IFS Cycle 50r1
El Created by Milana Vuckovic, last modified about an hour ago
» -
Description of the upgrade
M The IFS Cycle 50r1, will bring major changes to the IFS model and data assimilation system, including among many others:
g, = Mew ocean and sea ice models based on NEMO4-S| 3
r—' + Updates of the wave model including: n ew wave interaction with sea ice and ocean currents and revised wave model bathymetry
+ Modified Stochastically Perturbed Parametrisation (SPP) configuration to reduce 10-metre wind spread in the ensemble
EE + New ocean and sea ice ensemble analysis system & outer loop coupling of ocean/sea-ice

+ Reintroduction of stratospheric humidity assimilation from radiosondes up to 60hPa
+ \Weak constraint formulation extended to the boundary layer allowing the i ncreased use of T2m observations

After making the high-resolution forecast (HRES) and 'control' member of medium range ensemble forecast (ENS control) identical in IFS Cycle
49r1, , with this model upgrade we will stop producing the current ENS control, and the data stream that was formerly called the HRES will be
called ENS control instead.

More detailed information will be made available in the coming weeks.

For any guestions, please contact us via the ECMWF Support Portal.

#IFS50r1 #newfcsystem @ECMWEF Q1 202 6

News

‘ 10 Sept 2025 Initial announcement. ‘

»

e
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Stay informed ! Migration to GRIB2

LLLE
i S ECMWF  soaces ~ & @ togn
4P Migration to Grib 2 - User Pages @

Space

Migration to GRIB edition 2 Information page

* Full GRIB2 introduced in operation in Cycle 50r2 ~Q3 2026 8 e
e e st o S8

« Migration to GRIB edition 2 Information page e o ising docamention s cywr | Mg i

* The mapping of parameters in GRIB

and used to merge and link relevant information. Code and Users who wish to
* Migration to GRIB2 - changes to enc file examples will also be published here. receive regular

- e CCOd eS Ch a n g eS to pa ra m ete rs * Migration to GRIB2 - sample static ¢ The space also contains a short introduction into GRIB updates about the

3 N in the
. - editions 1 and 2 including the advantages of GRIB2 over progress in
GRIB edition 2 template example for CRIBT 9 9 migration to GRIB2

» Migration to GRIB2 - new in ecCode can subscribe to the

—_ Detai IS fo r h OW to access test d ata » Wigration to GRIEZ - new WO par The information presented on this page is subject to further ) mailing list

change. To receive notifications of any updates please "watch mtg2 @lists.ecmwi.
« About GRIB data format this page (requires log in) or subscribe to the mailing list = . int.

To subscribe, send
— Updated regL”arIy Q Search MTG2 space ol ta

sympa®@lists.ecrnwf.

int with th

mbject

"SUBSCRIBE

mtg2@lists.ecmwf.i

MTG2 webinar 2024

* ecCodes release notes

 Sign up to the mailing list - mtg2@lists.ecmwf.int

Sar Online computing training week ...
Mailing List
Users who wish to receive regular updates about the progress in the migration to GRIB2 Migration to GRIB2
can subscribe to the mailing list mtg2@lists.ecmwf.int . o st thair

To subscribe, send an email to sympa@lists.ecmwf.int with the subject "SUBSCRIBE
mtg2@lists.ecmwf.int " .

« Watch the Migration to GRIB2 webinar recording on YouTube
CCECMWF



https://confluence.ecmwf.int/display/MTG2US/Migration+to+GRIB+edition+2+Information+page
https://confluence.ecmwf.int/display/MTG2US/Migration+to+GRIB+edition+2+Information+page
https://confluence.ecmwf.int/display/ECC/Latest+news
mailto:mtg2@lists.ecmwf.int
https://confluence.ecmwf.int/display/MTG2US/Migration+to+GRIB+edition+2+Information+page
https://youtu.be/oEo4ViSlHpM
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