Machine learning @ ECMWF

Matthew Chantry
Strategic Lead for Machine Learning

_c EC MWF © ECMWEF February 16, 2026



Three strands of machine learning

The hybrid Development of an Observations-driven
model ML ensemble forecast ML system

Enhanced and accelerated Data-driven model initialised A whole system
implementation of with NWP analysis hence reinventing the path from
ECMWF ML Roadmap requiring conventional observations to predictions
data assimilation

Delivering results Embracing novelty A scientific challenge
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Example: EDA emulation

Emulate EDA statistics of 50 members

using ML + 5 members
Minimal degradationsobserved

Next steps: Generate EDA perturbations

Instrument(s): METOP-B,C; NOAA-15,18,19 - AMSUA (ALL-SKY) - TB

Area(s): Global
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Hybrid IFS Forecast Model
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Example: Spectral Nudging

shaded boxes for confidence boundaries: () 95% O 5095/9594
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Operational Implementations of AIFS Single Forecasts

V1 - Jan 2025

Soil temperature Soil moisture

I Additional variables, physical bounds on model
parameters, improved stratosphere, trained within
Anemoi

V1.171 August 2025

I Fix precipitation artefacts caused by inverted soill
moisture causation.

V2i Q2 2026

I Waves, further improved stratosphere, improved
skill.

V3-é

I Ocean, hindcasts, hourly predictions.

Surface Solar

. Cloud Cover
Radiation



Alternate precipitation data sources
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A Tropical precipitation skill can be significantly
improved with use of satellite precipitation products.

A Southern hem extratropics significantly degraded
when using these products.

A Next steps, utilising both datasets together in
training.
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Coupling Al Earth System Models

Several coupled
ML models

Jointly learnt ...
ML model .
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Contributions to AIFS Single 2.0: Wave Component going operational

Significant Wave Height Forecast for waves \
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Operational Implementation of AIFS CRPS Ensemble

AIFS ENS: CRPS optimisation
Probabilistic training of AIFS:

AIFS-CRPS runs with a 6h timestep



