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FourCastNet

2EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

https://ar5iv.labs.arxiv.org/html/2211.02556

https://ar5iv.labs.arxiv.org/html/2202.11214
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Pangu Weather
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DeepMind GraphCast
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• Live from Jan 2024.
• Resolution 0.25 degrees (4x finer)
• New architecture.

– Encoder/decoder: graph attention.
– Processor: Transformer blocks

 attention across regional bands.

AIFS v0.21

Encoder

Processor

Decoder

https://www.ecmwf.int/en/about/media-centre/aifs-blog/2024/first-update-aifs

https://www.ecmwf.int/en/about/media-centre/aifs-blog/2024/first-update-aifs


AI-Models Plugins for FOSS Data-Driven NWP
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> pip install ai-models-panguweather
> ai-models panguweather
ONNX for model weights> pip install ai-models-fourcastnet

> ai-models fourcastnet
PyTorch for code and model weights> pip install ai-models-graphcast (and some)

> ai-models graphcast
Jax for code and model weights> pip install ai-models-fourcastnetv2

> ai-models fourcastnetv2
PyTorch for code and model weights
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Operationalising Data-Driven 

Numerical Weather Prediction



pip install ai-models
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Running 10-day forecasts in Minutes on ATOS
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2023-09-03 13:25:00,810 INFO Writing results to panguweather.grib.
2023-09-03 13:25:00,810 INFO Loading pressure fields from MARS
2023-09-03 13:25:02,350 INFO Loading surface fields from MARS
2023-09-03 13:25:02,476 INFO ONNXRuntime providers: ['CUDAExecutionProvider', 'CPUExecutionProvider']
2023-09-03 13:25:02,476 INFO Using device 'GPU'. The speed of inference depends greatly on the device.
2023-09-03 13:25:20,438 INFO Loading /usr/local/apps/ai-models/0.24/assets/panguweather/pangu_weather_24.onnx: 18 seconds.
2023-09-03 13:25:37,420 INFO Loading /usr/local/apps/ai-models/0.24/assets/panguweather/pangu_weather_6.onnx: 16 seconds.
2023-09-03 13:25:37,420 INFO Model initialisation: 36 seconds
2023-09-03 13:25:37,420 INFO Starting inference for 40 steps (240h).
2023-09-03 13:25:40,575 INFO Done 1 out of 40 in 3 seconds (6h), ETA: 2 minutes 6 seconds.
2023-09-03 13:25:42,718 INFO Done 2 out of 40 in 2 seconds (12h), ETA: 1 minute 43 seconds.
2023-09-03 13:25:44,851 INFO Done 3 out of 40 in 2 seconds (18h), ETA: 1 minute 34 seconds.
2023-09-03 13:25:47,196 INFO Done 4 out of 40 in 2 seconds (24h), ETA: 1 minute 30 seconds.

[...]

2023-09-03 13:27:05,223 INFO Done 38 out of 40 in 2 seconds (228h), ETA: 6 seconds.
2023-09-03 13:27:07,400 INFO Done 39 out of 40 in 2 seconds (234h), ETA: 4 seconds.
2023-09-03 13:27:09,587 INFO Done 40 out of 40 in 2 seconds (240h), ETA: 2 seconds.
2023-09-03 13:27:09,588 INFO Elapsed: 1 minute 32 seconds.
2023-09-03 13:27:09,588 INFO Average: 2 seconds per step.
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Here are some results as 
NumPy arrays for step N

Model
checkpoint

What data do you need 
as initial conditions? 

e.g. Z500, T850, LSM, 2T, 10U, 
10V… on a 0.25º grid

Call MARS 
and 

interpolate 
at desired 
resolution

Here are some 
GRIBs

MARS

Here some NumPy arrays

Convert to GRIB

pluginai-models

Auxiliary Data



Different Frameworks and Checkpoint-files
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ONNX for model weights

PyTorch for code and model weights

Jax for code and model weights

PyTorch for code and model weights
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Operational Data-driven NWP: 

Enabling Evaluation & Verification



Operational Public Models
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Evaluation Storm Eunice over UK 2022-02-16 00z + 60h

14EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Analysis HRES

PanguWeather Graphcast AIFS n320

Fourcastnet

See ECMWF Newsletter 176



Enables Research like this:
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Running ai-models anywhere



ai-models in production
Typical workflow:
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Login node

compute node

HPC
SSH

batch job

user

ai-models

conda env
• Need HPC access (MS have it, 

but others may not)

• Some technical background and 
setup required (batch scripts, 
SSH, Slurm, HPC architecture, 
conda env, …)

SSH to HPC -> submit job -> wait -> copy results back



ai-models ✨in the cloud✨
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VM

Remote workflow:

ai-models service

nginx

Flask webapp

Task queue

Database

ai-models worker

ai-models
pip install

HTTP

• Run ai-models as usual, but 
compute is offloaded to the cloud

• Server-side can run on any cloud

• Much less technical background 
required. Run the command and 
get the results.

• Potential for on-demand scaling
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ai-models on your toaster
if your toaster has a web browser

Live demo time!
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