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The strength of a common goal
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European co-operation at its best: pooling resources







12 Cooperating States
~500 staff

ECMWF’s role is to
address the critical and
most difficult research
problems in medium-range
NWP that no one country . TR s 1 it i
could tackle on its own. , | ERCC e

Change to new bulding
planned for 2027
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ECMWF EARTH SYSTEM APPROACH
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NUMBER OF SATELLITE INSTRUMENTS PROCESSED AND USED OPERATIONALLY AT ECMWF
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From the Cray1 to hybrid architectures, large increase in computing power

CECMWFI50 = 1 == #+ — :=

'

I N = =

i o] G T o = [#] [©]

1S

=. W qiih“E ?H"‘*’"’ -]M

=

e ]

=

b N mldj

J’"

=

:"1i

n.a_L_

E B &M O 2 B



S ECMWF |50

PROGRESS: ONE DAY PER DECADE AND BOTH HEMISPHERES EQUALLY PREDICTABLE

Lead time of anomaly correlation coefficient (ACC) reaching
multiple thresholds ( High resolution (HRES) 500 hPa height
forecasts)

ECMWF HRes
ACC 500hPa geopotential height (12-month running mean)
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BEYOND THE WEATHER FORECAST

ECMWEF'’s forecasting system is now giving us even more vital predictions
about Earth’s environmental developments. These forecasts can protect
infrastructure, promote economic development and save lives.
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Some operational products

Medium range: up to 2 weeks Sub-seasonal range: up to 6 weeks

Seasonal range: up to a year

Air quality forecasts
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Example: Monitoring river flow and discharge in Europe

Anomalies in monthly average river flow in 2023
Data: EFAS - Reference period: 1991-2020 - Credit: CEMS/C3S/ECMWF

River discharge in 2023, selected river catchments
Data: EFAS - Credit: CEMS/C3S/ECMWF
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Example: Fire danger forecasts and fire emissions

EFFIS Weekly Emissions -[C02] - Carbon Dioxide
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providing in particular daily-updated fire danger forecast information
(here for 01 August 2024).



GLOBAL REANALYSIS (ERA5S) : ATOOL FOR CLIMATE MONITORING AND FOR MACHINE LEARNING

@ Global surface temperature increase above pre-industrial
Reference period: pre-industrial (1850-1900) - Credit: C3S/ECMWF
Annual averages - since 1967 5-year averages - since 1850
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*Other sources include JRA-3Q, GISTEMPv4, NOAAGIlobalTempv6, Berkeley Earth and the HadCRUT5S ensemble mean. Shading shows the range of the HadCRUT5 ensemble.
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The future: impact of Al/ML

TRAINING THE AIFS MACHINE LEARNING (ML) MODEL

Checks
acouracy
against
ot pal

Each Step ol
Iie Lraining {[#04] o
1505 :,;I_!'..'l':"lh
ERAS statas

A
) bt 1
T g -
-"‘.
Corretls
| Brrees 1o
J/ improva
o s © accuracy
.-:':-l- . ke !
T,
a2 & mE
' .":
R L ey
S T g
o .
_l.-“'.:...-ll . ‘I-H.
o i
g | Y
& = L¥
-

= *
iiiiii

o
.
b, TS

ML modal

P
ey 3,‘\
L e Y
L pnd_m A
h‘.' .""- Ay |
o ' ouar
b Ry L
iy ¥
LS ]
1 : B _:-"

Predicts weathear
based on physical
state of Eanh aftar
learning from ERAS

S ECMWF |50

N ™ EEEE = M Bﬁli



The future: impact of Al/ML

ARTIFICIAL INTELLIGENCE FORECASTING SYSTEM (AIFS) € ECMWF
1. Observe 2. Absorb 3. Model 4. Predict
Every day, we collect 800 60 million quality-controlled They feed the AIFS’ new Al Now: AIFS Single cne
million observations of Earth's observations are absorbed model, which predicts Earth's forecast at a time
atmosphere, wind, by our physics-based weather for the coming days
temperature and beyond Integrated Forecasting System
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Next: AIFS ENS
ensemble modelling for
50 forecast scenarios

How we train the Al model

Our data archive of the Earth's hourly weather creates a training
loop that feeds the Al model using data from 1979 to present
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Model performance
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e Since 1990s, ECMWEF has been involved in EU Reseach and Innovation
programmes

« Since 2014, ECMWF implements the Copernicus Atmosphere Monitoring
Service (CAMS) and the Copernicus Climate Change Service (C3S) as
Entrusted Entity of the EC / DG DEFIS, and is contractor for the
Copernicus Emergency Management Service (CEMS)

» Since 2021, ECMWEF implements Destination Earth together with ESA
and Eumetsat as Entrusted Entities of the EC / DG CNECT

« Since 2025, ECMWEF also works with ESA and Eumetsat on a project of
the EC / DG INTPA on Space for Early Warnings in Africa (SEWA).

b 1”’@:) CLIMATE CHANGE :
” <@ b MON'TORING‘ B DIGITAL ﬁ USERS

TWIN ENGINE

fj& ATMQSPHERE MONITORING |° - ) @

[ e ®
’-";0 pe i - e DIGITAL TWINS DATA LAKE ﬁ
\l R | LAND MONITORING :

T 8 Sheysibe S
X S i : . : corepLaTrorM /G
. , : a

; " 'SECURITY ==
: : N
A7 | | " — i e
i I _ HIGH PERFORMANCE ~- = .
] EMERGENCY MANAGEMENT | COMPUTING IN

EuroHPC

(CAMS and C3S will be presented this afternoon)



Towards digital twins of the earth system

Planet Earth as Planet Earth as

observed by modelled by

ECMWEF'’s IFS for
Destination Earth
(2.8 km)

satellites
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DESTINATION EARTH | & & | fmdesy @ union  implementedty s ECMWF Eesa @ EUMETSAT

Pushing the boundaries of climate projections / Climate-DT

IPCC AR6 (2021), 100km

250 hPa Wind Magnitude [m/s] 2m Maximum Temperature / SST [Deg C]
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Our Vision:

World-leading monitoring and predictions of
the Earth system enabled by cutting-edge
physical, computational and data science,
resulting from a close collaboration between
ECMWF and the members of the European
Meteorological Infrastructure, will contribute
to a safe and thriving society

ECMWEF in 2035:

® Innovating at the cutting edge of physical,
computational and data science for
environmental monitoring and prediction

= Delivering forecast tools and products of
unprecedented quality, exploiting data-
driven methods anchored on physics-
based modelling

* Integrated in and collaborating with the
wider European meteorological community
to deliver maximum value to society

< ECMWF

STRATEGY 2025-2034

Our Mission: Deliver global numerical weather predictions focusing on the medium-
range and monitoring of the Earth system to and with our Member States

Strategic Pillars and Actions:

Science & Technology m Organisation & People

Increase organisational
performance, resilience &
effectiveness

Meet users’ needs & deliver
world-leading quality products

Improve use of observations &
Earth system data assimilation

Optimise provision
& sharing of data, tools
& resources

Improve seamless Earth system

models Enable a thriving multi-site

environment with an emphasis on
sustainability

Exploit high-performance
computing, technology
& computational science for

Enhance partnerships, training
& communications

numerical weather prediction * .
- - . - N
Harness artificial -
intelligence/machine learning for - ® . -
data-driven forecasting . - * .

Optimise system design & -
enhance flow from research to
operations & vice versa .
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The strength of a common goal
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