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Three strands of machine learning
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Example: EDA emulation 5 members

5 members + emulation

Emulate EDA statistics of 50 members 
using ML + 5 members
Minimal degradations observed

Next steps: Generate EDA perturbations
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Hybrid IFS Forecast Model



Example: Spectral Nudging

Improved large-scale 
scores

ctrl
nudged

Improved 
TC tracks

No loss of 
TC intensityInternal real-time deterministic setup running for evaluation
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EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Operational Implementations of AIFS Single Forecasts

Surface Solar 

Radiation
Cloud Cover

V1 - Jan 2025

ï Additional variables, physical bounds on model 

parameters, improved stratosphere, trained within 

Anemoi

V1.1 ï August 2025

ï Fix precipitation artefacts caused by inverted soil 

moisture causation.

V2 ï Q2 2026

ï Waves, further improved stratosphere, improved 

skill.

V3 - é

ï Ocean, hindcasts, hourly predictions.

Soil temperature Soil moisture
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Alternate precipitation data sources

Å Tropical precipitation skill can be significantly 

improved with use of satellite precipitation products.

Å Southern hem extratropics significantly degraded 

when using these products.

Å Next steps, utilising both datasets together in 

training.
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Coupling AI Earth System Models

Jointly learnt 

ML model

Several coupled 

ML models

ñcoupled modelòñjoint modelò



ÅBuilds on Destination Earth earth system components

ÅRepresent 10 wave fields in next version of AIFS Single 2.0

Contributions to AIFS Single 2.0: Wave Component going operational
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Significant Wave Height Forecast for waves with periods 21 Ò T < 25s

AIFS Operational wave 

model ecWAM



Probabilistic training of AIFS:

AIFS-CRPS runs with a 6h timestep

AIFS ENS: CRPS optimisation

Operational Implementation of AIFS CRPS Ensemble


