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Introduction



Machine Learning Weather Prediction (MLWP)

• Data-driven methods
(”MLWP”) have risen to
state-of-the-art.

• From global forecasting to
pervasiveness

• Fast-paced advances
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What is our purpose ?

Can one do kilometer-scale MLWP with the skill of AROME ?
. Many National Weather Services have a similar goal.

. Probably too soon to tell, but already some results.

. Notion of ”skill” is not univocal

Where do we stand today at Météo-France ?

• What is the MLWP team even doing ?
• Data on a graph
• Time leaps and auto-regression

• What is the model worth ?
• Scores, errors and what they tell
• Two interesting cases
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A primer on MLWP



A primer on MLWP : a simple recipe

High-quality data (dubbed ):

• ERA5 (� 30 )
• AROME Analysis (� 2:5 )

A computing grid : the ”graph”
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A primer on MLWP : a simple recipe

• A (neural-network) model : θ ; independent from the graph12

• A training algorithm : find the best model θ that predicts any
data .

• ”Best” � minimize mean square error

Auto-regression
Using one’s own output as next input
1θ : a set of very many parameters. 245M in our case. GPT-4 : 1.75T (?)
2The graph defines where information flows, θ computes what flows
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A primer on MLWP : the training process

an ”AIFS-like” model on ”stretched-grid”,
d’après Nipen et al. (2025)

• Stage A : global low-res
pre-training

• Stage B : global high-res
training

• Stage C : regional + global

• Stage D : increasing
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MLWP: Anemoi

is a framework mainly developed at ECMWF

. a handful of packages for datasets, training, inference
. many contributions from all over Europe (mainly)

• What Anemoi is: a powerful framework to MLWP, end-to-end
• What Anemoi is : your general AI toolbox to do everything

• At Météo-France: Assimilation, Nowcasting, Chemistry, Climate,
etc...
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AROME-IA, a brief description

• Purpose : deterministic regional forecasting
• Resolution : 2.5 km (regional) / 0.25° (global), 13 levels, ∆ = 6 h
• Variables : = 72

• Surface (7 prognostic) : 2, 10, 10, , , , 2

• Surface (1 diagnostic) : total precipitation
• Altitude (5) : , , , ,

• Trained with :
1. ERA5, 1979–2022 (43 y.)
2. AROME: BDAP, operational analysis, 2020–2024 (4.5 y.)

Main caveats

• Limited set of variables
• Limited timestep (6h only)
• Not gone very far in the tuning yet
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What is the model worth ?
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