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Key facts

Å 23 Member States

Å 12 Co-operating States

Å > 500 staff - 3 locations

European Centre for Medium -Range Weather  Forecasts

2

Å 24/7 operational service

Å Research institution

ECMWFôs mission:

Deliver global numerical weather 

predictions 

focusing on the medium range and 

monitoring of the Earth system 

to and with our Member States.



October 29, 2014

Council decision in June 2017

Opening on 14/09/2021

Operations since 18/10/2022 

Council decision in December 2020

First staff move in end August 2021

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

ÅSince 1990 s, ECMWF has been involved in EU Reseach and Innovation 

programmes

ÅSince 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)

ÅSince 2021 , ECMWF implements Destination Earth together with ESA and 

Eumetsat as Entrusted Entities of the EC / DG CNECT

ÅSince 2025 , ECMWF also works with ESA and Eumetsat on a project of 

the EC / DG INTPA on Space for Early Warnings in Africa (SEWA)).



#EUSpace

We provide authoritative information about the 

past, present and future climate in Europe and 

the rest of the World



#EUSpace

We provide consistent and quality -controlled 

information related to air pollution and health, 

solar energy, greenhouse gases and climate 

forcing, everywhere in the World



Destination Earth

Digital Twins of the Earth system

ECMWF & over 100 partner 
organisations  in 26 countries
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Evolution of the skill of medium-range forecasts

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

The quiet revolution of 

numerical weather 

prediction 

(Bauer et al., Nature, 

525, 47ï55 (2015), 

https://doi.org/10.1038/na

ture14956) 

Same quality:

- Day 7 forecast in 2020

- Day 5 forecast in 2000 
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Observations in NWP 

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

The Satellites provide the global initial conditions (what the atmosphere doing now) needed to 

forecast many days in the future.
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Number of satellite instruments processed and used operationnally at ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

60 million quality-controlled 

observations absorbed every 

day by our physics-based 

Integrated Forecasting 

System (IFS).

Around 40,000,000 are 

satellite observations!

These observations constrain 

the meteorology, the land 

surface, the ocean, and 

atmospheric composition.



Physics-based 

models

AI-based models

Day 3

Day 5

Day 7

Day 10

From quiet revolution to noisy revolution
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A global revolution...

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

The skill of the best AI/ML 

systems outperforms physics-

based systems particularly for 

forecasting weather patterns 

at large scales.

Caveats:

Å not all the variables 

(yet) covered

Å generally less well-

performing for smaller 

scale features (best 

way forward is 

probably ñhybridò)

Å yet requires a 

reanalysis for training

~ 0.5 day skill 

improvement



2018 ï Concept  

explored (ECMWF 

and others)é 

12

February 2022 ï First competitive 

medium -range systems

ÅKeisler ï GraphNN, competitive with 

GFS (USA)

ÅNVIDIA ï FourCastNet  Fourier+ , 0.25°, 

O(104) faster & more energy efficient 

than IFS

November 2022 

ÅHuawei ï PanguWeather

Vision Transformer

0.25° ñMore accurate tropical 

cyclone tracksò than the IFS.

December 2022

ÅDeepmind  ï GraphCast

GraphNN

0.25° Many parameters with 

comparable skill to IFS.

January -June 2023

ÅMicrosoft ï ClimaX

ÅChina academia/ Shangai  Met 

ï FengWu

ÅAlibaba ï SwinRDM  

ÅNVIDIA ï SFNO

Åé 

June 2024

ÅMicrosoft ï Aurora

Higher resolution ï 0.1°

Atmospheric composition

December 2023

ÅDeepmind  ï GenCast

Probabilistic forecast 

(ensemble) ï 1° 

òOutperforming the 

leading operational 

ensemble forecastò 

(aka ECMWF)

June 2023

ECMWF ï ML 

project begins

Early 2023

Prototype AIFS 

developments 

begin

October 2023

AIFS experimental 

forecasts live

Jan/Feb 2024

AIFS first  updates

Feb 2025: 

AIFS Single 1 

operational

June 2025: 

AIFS ENS 1 

operational

A short history of data-driven weather forecasting



AI ï running a weather forecast on a GPU in minutes

Produced in 2 minutes. Produced in one hour. 



12-hour earlier 

warning on tropical 

cyclones

AI ï more skilful predictions of extreme events



ECMWFôs Artificial Intelligence Forecasting System (AIFS)

Operational machine learning models for medium-range weather forecasting.

Data-driven Deterministic Forecast
(AIFS Single)

Data-driven Ensemble Forecast
(AIFS ENS CRPS)

More accurate probabilistic forecasts



AI ï more skilful predictions of extreme events

Observations 24h forecast from IFS-ENS Mem 1 24h forecast from AIFS-ENS Mem 1

Early heatwave in April 2025: 2-metre temperature 30 
April 12UTC 





ANEMOI COLLABORATIVE OPEN SOURCE ECOSYSTEM

    Anemoi: ECMWF & Member States AI software framework


