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Data-Driven ML Models

 Data-driven ML models run on a fraction of resources used to run physics-based models

ML leads to an explosion of new models, and increase of resolution (spatial/ensemble)

AIFS-Single v1



Physics-based Forecast: Al Model:

Copernicus ERAS: 180 000 0.3
15 b||||0n (One Oﬂ:) per forecast per forecast
Hersbach, H et al. (2020)
Training dataset
Based on a physical model
~1000x
reduction in
energy
Forecast time
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Bris Model — Local Area Model

Does a data-driven model trained on one domain generalize to another?
Trained on: Inference on:
- MEPS 2.5 km analyses 2020-2023 - COSMO 2 km analyses (Feb 2020)
- 1000 * 950 grid points - 290 * 582 gridpoints
- Biggest mountain: 2019 m - Biggest mountain: 3867 m
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The Bris Model ...

24

20

=
[}

=
N
Wind speed [m/s]

[o4]

2023/05/23 06Z

s 1 | .

SCECMWF 5



ECMWEF - DESTINATION EARTH Norwegian

Meteorological
~v Institute

... Can Run Anywhere!
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Data-Driven ML Models

Easy to run

But the data is too large to ship to users

e Sendthe model instead?

(or) Give them the “box” that makes the data

Drastic simplification of running a forecast
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The goal

e Run the Bris Model Within Forecast-in-a-Box

* Deliver a fully packaged forecasting system

 Endtoend

* Intuitive for forecasters

* Getthe data that they need, when they need it

* Accelerate the adoption of Al Weather models
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Impact

 “Democratisation” of Weather forecasts

* No longer limited to big meteorological organisations

* Faster/ Higher Resolution / More accurate*?

* Early warnings for communities that need it most

* Training cost upon the larger organisations

* Inference used by everyone else

* On certain metrics
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What’s in the box?

% anemoi
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Earthkit and its components

O earthkit @ earthkit
data plots
O earthkit eal’thklt earthkit
geo @ regrid
earthkit.ecmwf.int
@ earthkit O earthkit
hydro time

. @i:':' sgrrmm @ %2gpklt @ st?lgthkut earthkit
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https://earthkit.ecmwf.int/
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earthkit

Install About

Open-source tools for
seamless earth science
workflows

earthkit streamlines earth science workflows while
retaining interoperability with essential data science

packages like Numpy, Pandas and xarray

Install earthkit

Install earthkit 0.9.4, containing the full suite of earthkit tools

The earthkit ecosystem

Introductory videos
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Anemoi in a Nutshell
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Showcase
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Forecast-In-A-Box — “What's in the box?”

« Ul + Catalogue

* Provides control to the user, whilst keeping it accessible

Product Options

Choose the interface that fits your needs. All models are accessible through

18



ECMWEF - DESTINATION EARTH

Forecast-In-A-Box — “What's in the box?”

 Task Definitions
e Constructed from Anemoi and Earthkit functions
FetChl .
Nitj
al Cond,'t,-OnS

Regrid and Interpolate

L mode! anemoi earthkit
pxecu® ™

Ul

Transform Outputs

19



ECMWEF - DESTINATION EARTH

Forecast-In-A-Box — “What's in the box?”

ul
* Orchestration

« Creation of a series of graphs from products specifications %@

Task aaaaa i earthkit
« Construction of meta computing graph and scheduling Definitions

run_model() plot()
() T
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Forecast-In-A-Box — “What's in the box?”

Ul
 Combining Products
Plugin 1 Plugin 3
TaSk earthkit
Ensemble
Plugin 2 Mean EFI/SOT Definitions

AIFS

Subseasonal
Plugin 3

EFI/SOT

& ECMWF - 21
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Forecast-In-A-Box — “What's in the box?”

- Execution Layer

« Executes the task graph _
Task ™ ‘

« Data caching and persistence layer

« Optimizing for data colocation and transfer

« Allin memory
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Forecast-In-A-Box — “What's in the box?”

 Putting it all together

A complete forecasting system

Capable of running any Anemoi inference model
Runs ECMWF's full operational product and post processing software

Provides ECMWF production quality graph and plotting software

Ul

Ta S k anemoi earthkit
Definitions ‘

Do

Orchestration.‘

Execution
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Forecast-In-A-Box — “What's in the box?”

« Can be deployed in many ways...

Everything Local

’ 'v %I
L ' :

Execution ‘ Orchestration | Task ‘ Ul

Definitions
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Forecast-In-A-Box — “What's in the box?”

« Can be deployed in many ways...

Cloud Service

User’'s Browser

S %
\~f/ 1% anemoi earthkit —
. R Task
Execution Orchestration . Ul
Definitions
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Forecast-In-A-Box — “What's in the box?”

« Can be deployed in many ways...

HPC

Execution ‘

Gateway

BH e anemoi  earthkit
L Task
Orchestration .
Definitions

User’s Browser

Ul
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Q3/Q4 2026

C

2026 Timeline Q2 2026

Q12026 (T
Refinement and

Advanced visualisation Expansion

Prototype V2 . Improved outputs * lterate on design

* Add new products

Prototype features system
reproduced « WMS server integrated * Extend to other
* NewlUl * Experiment tracking projects such as

* Plugin system SEWA/ArcX
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