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Artificial Intelligence Forecasting System

INPUTS OUTPUTS
Atmospheric state: Prediction:
X(t), X(t-6h) X(t+6h)
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Anemoil

» Atoolbox to build data-driven weather models
— AIFS is a product of Anemoi

— Open source

Datasets for training To train models -> weights To do experiments EWC!
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ANemoO I Dpatasets

0

Models Experiments

Number of datasets:
Number of bytes:
Number of data values:
Number of files:

Number of models:
Number of bytes:
Number of trainable parameters:

Number of experiments:
Number of users:

Number of experiments per users

=

# anemoi.ecmwf.int

215
367,663,258,635,925
191,672,496,880,532

11,659,627

333
207,665,279,609
47,188,882,158

849
24

Simon (226)
Mariana (210)
Others (103)
Baudouin (79)
Mat (79)
Steffen (41)
Jakob (39)
Gabriel (38)
B Ana (34)

(215)
(334 TiB)
(192T)
(12Mm)

(333)
(193 GiB)
(47G)

(849)
(24)
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Sharing of:

« Datasets

* Models (weights)
* Experiments

With internal users and Member States

EWC VM

» Flask webapp

« MongoDB

« S3 object storage
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Show (20 4 entries Search:

Name Size Files Resol. Freq. Rows Var. Ens. Values Created Where Usage y
aifs-ea-an-oper-0001-mars-096-1979-2022-6h-v6 579 GiB 64,640 096 6h 64,284 101 1 40,320 2024-01-17 . 184
aifs-ea-an-enda-0001-mars-096-1979-2023-6h-v2-recentered-on-oper 5TiB 591,727 096 6h 65,744 101 9 40,320 2024-03-16 ] 51
aifs-od-an-oper-0001-mars-096-2016-2023-6h-v6 105 GiB 11,803 096 6h 11,688 101 1 40,320 2024-01-29 ® -): 31
aifs-ea-an-oper-0001-mars-096-1979-2022-1h-v4 3TiB 390,805 096 1h 385,704 102 1 40,320 2023-11-04 S 28
aifs-ea-an-oper-0001-mars-096-1979-2023-6h-v1-land-reduced 104 GiB 65,856 096 6h 65,744 30 1 40,320 2024-08-12 [N 24
aifs-ea-an-oper-0001-mars-096-1979-2023-6h-v1-snowfall 2 GiB 65,775 096 6h 65,744 2 1 40,320 2024-04-05 N 21
aifs-od-an-oper-0001-mars-n320-2019-2021-6h-v4 468 GiB 4,471 N320 6h 4,384 102 1 542,080 2023-12-14 ® -': 15
aifs-od-an-oper-0001-mars-n320-2016-2023-6h-v1-land 208 GiB 11,811 N320 6h 11,688 30 1 542,080 2024-08-03 «® 14
aifs-ea-an-oper-0001-mars-096-1950-2023-6h-v1 978 GiB 108,142 (096 6h 108,109 104 1 40,320 2024-04-15 [N 14
aifs-od-an-oper-0001-mars-096-2016-2023-6h-v1-precipitations 6 GiB 11,718 096 6h 11,688 21 1 40,320 2024-03-22 11
aifs-ea-an-oper-0001-mars-n320-1979-2022-6h-v6 7TiB 64,652 N320 6h 64,284 101 1 542,080 2024-01-18 @ 10
aifs-ea-an-oper-0001-mars-096-1979-2022-6h-v5 579 GiB 64,640 096 6h 64,284 101 1 40,320 2023-12-22 9
aifs-ea-an-oper-0001-mars-096-1979-2023-6h-v1-precipi2h 6 GiB 65,777 096 6h 65,744 2 1 40,320 2024-04-25 9
aifs-od-an-oper-0001-mars-n320-2016-2023-6h-v6 1TB 11,815 N320 6h 11,688 101 1 542,080 2024-01-29 &S 9
aifs-od-an-oper-0001-mars-n320-2019-2023-6h-v6 781 GiB 7,431 N320 6h 7,304 101 1 542,080 2024-01-18 & 8
aifs-ea-an-oper-0001-mars-096-1979-2022-6h-v4 579 GiB 64,640 096 6h 64,284 102 1 40,320 2023-12-11 7
aifs-ea-an-enda-0001-mars-096-1979-2022-6h-v6-recentered-on-oper 6 TiB 643,196 096 6h 64,284 101 10 40,320 2024-02-11 % 6
aifs-ea-an-oper-0001-mars-096-1979-2023-6h-v7 634 GiB 65,856 096 6h 65,744 109 1 40,320 2024-08-23 N 6

aifs-ea-an-oper-0001-mars-n320-1979-2022-6h-v4 7TiB 64,652 N320 6h 64,284 102 1 542,080 2023-12-11 5
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aifs-od-an-oper-0001-mars-096-2016-2023-6h-v6

Recipe Variables Coverage Locations Statistics Lineage Debug

Description: Dataset from 2016 to 2023, resolution 096. Operational data, deterministic. See https://apps.ecmwf.int/mars-catalogue/? Vd

stream=oper&levtype=sfc&expver=1&month=jan&year=2024&type=an&class=od

Licence: CC-BY-4.0
Attribution: ECMWF
Status: stable

Other versions:

Size: 105 GiB

Files: 11,803

Shape: 11,688 x 101 x 1 x 40,320
Values: 47,597,276,160 (48G)
Chunks: 1x101 x 1 x 40,320
Data type: float32

Created: 2024-01-29

Format: 0.15

Start date: 2016-01-01T00:00:00
End date: 2023-12-31T18:00:00
Frequency: 6h

Resolution: 096

Qiatictice* 201 R-01-01TO00O-00-00 16 2020-12-R1T1L-00:00
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aifs-ea-an-oper-0001-mars-n320-1979-2022-6h-v6

Overview Recipe Variables Coverage Statistics Lineage Debug

atos /home/mix/ai-ml/datasets/stable/aifs-ea-an-oper-0001-mars-n320-1979-2022-6h-v6.zarr
° s3://ml-datasets/aifs-ea-an-oper-0001-mars-n320-1979-2022-6h-v6.zarr
@ leonardo Nleonardo_work/DestE_340_24/ai-ml/datasets/aifs-ea-an-oper-0001-mars-n320-1979-2022-6h-v6.zarr
“J marenostrum Task is running Transferred 137.1 GiB out of 6.5 TiB at 81.2 MiB/s, ETA: tomorrow at 12:11.

Use the following block in ~/.config/anemoi/settings.toml to access this datasets from anywhere:

[datasets]

path [
"/home/mlx/ai-ml/datasets/stable",
"/leonardo_work/DestE_340_24/ai-ml/datasets",
"s3://ml-datasets",

Then, in Python:

anemoi.datasets open_dataset

ds open_dataset("aifs-ea-an-oper-0001-mars-n320-1979-2022-6h-v6")

To download locally:

pip install anemoi-datasets

anemoi-datasets copy s3://ml-datasets/aifs-ea-an-oper-0001-mars-n320-1979-2022-6h-v6.zarr .

Please note that you will need to have the necessary credentials to do so.

Gert Mertes
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Show (20 4 entries Search:

Name Model Description Param. Resol. Freq. Precision Size Created Usage y
grown-catle Y, Transformer+Diffusion 241M 096 6h bft6-mixed 941 MiB 2024-03-28 32
joint-worm \A GNN+Transformer Production weights AIFS v0.2.1, ai-models 0.35 and beyond. 255M N320 6h 16-mixed 993 MiB  2024-01-21 29
alert-pika @ GraphForecaster AIFS v0.1.0, the first one! 82M 096 ? ? 938 MiB  2023-09-01 27
calm-mole W, Transformer - 34M 096 6h 16-mixed 153 MiB  2024-04-28 19
solid-satyr ‘. Transformer-Difiusion  Production weights for AIFS 0.3.0 239M 096 6h bf16-mixed 934 MiB  2024-05-22 10
next-crane . GNN:+Diffusion - 1M 096 6h 16-mixed 63 MiB  2024-02-24 9
huge-dove . Transformer - 232M 096 6h 16-mixed 908 MiB  2024-06-08 8
well-vervet ‘. Transformer-Difiusion 239M 096 6h bf16-mixed ~ 934 MiB  2024-05-14 7
sacred-mutt ‘. Transformer+Diffusion - 239M 096 6h bf16-mixed 934 MiB  2024-05-16 6
rich-serval \h GNN - 66M 096 6h 16-mixed 290 MiB  2024-02-14 6
boss-raven % Unknown c 0 096 6h 16-mixed 831 MiB  2024-08-19 5
solid-filly . Transformer+Diffusion 239M 096 6h 16-mixed 934 MiB  2024-04-25 5
dear-dory . Transformer - 520M 096 6h 16-mixed 2GiB 2024-07-27 5
top-turtle ‘& Transformer - 131M 096 6h 16-mixed 512 MiB  2024-07-25 5
hardy-midge ‘m. Transformer+Diffusion - 239M N320 6h bf16-mixed 1GiB 2024-06-03 5
mutual-buck . Transformer - 34M 096 6h 16-mixed 153 MiB  2024-05-12 4
caring-stag . GNN-+Transformer Production weights for AIFS v0.2 255M  N320 6h 16-mixed 993 MiB  2023-12-31 4
sacred-imp Transformer - 231M 096 6h 16-mixed 890 MiB  2024-09-11 4
giving-quagga . Transformer : 520M 096 6h 16-mixed 2GiB  2024-07-27 4

frech-aull A\ e - 131 M 096 6h 16-mixed 512 MiB 2024-08-09 a4
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joint-worm — 4

Inference Model Flow Configuration Datasets Versions Lineage Debug

Description: Production weights AIFS v0.2.1, ai-models 0.35 and beyond. P
Model: GNN+Transformer
Runtime: aifs

Trainable parameters: 254,909,000
Resolution: N320

Frequency: 6h

Precision: 16-mixed

Size: 993 MiB

Created: 2024-01-21
Format: 1.0

Trackers:

EWC: s3://ml-weights/a5275e04-f071-44d2-a0f6-be19591b09fd.ckpt

Finetuned from: -

Datasets used: aifs-od-an-oper-0001-mars-n320-2019-2021-6h-v4 .

Used by (experiments): i94k , iabe , iav7 , idaa, idaj , iclv, ic2t, ibnn , ie7k , ie7u , iecz , iek2 , if60 , itk0 , ig75 , ighz , ihof , ihol , ic28 , ieg5 , icwc , iefc , iidl , ii50 , ii6g , iik1 , ij99 , iizn

Used by (users): Ana, Baudouin, Christopher, Florian, Gareth, Gert, Jakob, Julien, Mariana, Mat and Simon.

Used by (fine tuning): -
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Show (20 4] entries

Search:
Name Owner Type Dates Runs Created y Description
ijp4 Ana single 2023 JJA 183 2024-11-12 200k +1k era5 rollout + oper_an_2016_2022 rollout - 1.5e-6 warm up 1000
ijiy Jakob k ensemble 2023 JJA 92 2024-11-11 Ens-score debug
ijng Ana single 2023 JJA 183 2024-11-11 200k +1k era5 rollout + oper_an_2016_2022 rollout - 8e-7 warm up 100
ijn9 Jakob h ensemble 2022 January 9 2024-11-11 Ens-score debug
ijma Mariana  \_ ensemple 2024 JJ 122 2024-11-11 2 member eda 300
ijm2 Gabriel single 2023 JJA 183 2024-11-11 260k era5 6h + era5 rollout + 2016_2022 oper_AN ei2
ii14 Ana single 2023 June 2 2024-11-11 AIFS v3 summer 2023 - 0.3 200K rollout 2k ATOS
ijjt Mariana Y ensemble 2024 JJ 122 2024-11-08  eda 8 precip no bnd rec
ijin Mariana  \ gnsemple 2024 JJ 122 2024-11-08 2 member eda
ijhf Jakob single 2022 366 2024-11-06  AIFS 096 - Control with finetuning
ijhe Jakob single 2022 366 2024-11-06  AIFS 096 - Control without finetuning
ijhd Jakob single 2022 366 2024-11-06  AIFS 096 - Tendloss with rollout-finetuning
ijhb Jakob single 2022 365 2024-11-06  AIFS 096 - Tendloss without rollout-finetuning
ije9 Ana single 2023 729 2024-11-03 200k +1k era5 rollout + oper_an_2016_2022 rollout - 8e-7 warm up 100
ije0 Ewan single 2023 JJA 183 2024-11-03  AIFS v3 summer 2023 - 0.3 n320 200k land_vars_dw - era5 6h + era5 rollout + oper analysis rollout
ijdx Gabriel single 2023 JJA 183 2024-11-02 260k era5 6h + 2016_2022 oper_AN ei3
ijdw Ana single 2023 729 2024-11-02 200k +1k era5 rollout + oper_an_2016_2022 rollout - 1.5e-6 warm up 100
ijdv Ana single 2023 729 2024-11-02 200k +1k era5 rollout + oper_an_2016_2022 rollout - 1.5e-6 warm up 50
ijds Ewan single 2023 JJA 183 2024-11-02  AIFS v3 summer 2023 - 0.3 n320 200k - era5 6h + era5 rollout + land_vars_dw

ijdu Gabriel single 2023 JJA 183 2024-11-02 260k era5 6h + 2016_2022 oper_AN fn-tn ei2
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ijma
Overview m Summary Configuration Lineage Debug

quaver.pdf (97 KiB)
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quick-salmon

Overview Inference Model Flow Configuration Datasets Versions Debug

Full graph

(aifs-ea-an-oper-0001 -mars-n320-1979-2023-6h-v1-land

quick-salmon

(aifs-ea-an-oper-0001 -mars-n320-1979-2022-6h-v6
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200 @ ai-models o JES

Prototyping: AIFS *¢ in the cloud *# RN S #

ai-models web

Model: | aifs v|
Date: (20240901 |

pip install Time: (12|
ai-models HTTPS Lead time: [240 |

authentication Token: [seeseeess | [ Submit )

New job id: 7a935990-fce1-42c7-8909-20095d5a64b0

. . Job status: queued

S ai-models aifs --remote Job status: active
Flask Webapp Job status: ready

Forecast is ready! &5

Click here to download

Potential for on-demand scaling

Prototype, but used as a backup

Compute offloaded to EWC

Sunday 01 September 2024 12 UTC ecmf t+72 VT:Wednesday 04 September 2024 12 UTC 2 m 2 metre temperature

< ECMWF
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BN Xe @ ai-models x P -

Prototyping: AIFS *¢ in the cloud *# RN S s

ai-models web

Model: | aifs v|
Date: (20240901 |

pip install Time: (12|
ai-mOdels HTTPS Lead time: [240 |

authentication

ai-models service

S ai-models aifs --remote
Flask webapp

TOKenN: [ssessessesens | [ submit |

New job id: 7a935990-fce1-42c7-8909-20095d5a64b0

Job status: queued
Job status: active
Job status: ready

Forecast is ready! &5
Click here to download

Compute offloaded to EWC

Sunday 01 September 2024 12 UTC ecmf t+42 VT:Tuesday 03 September 2024 06 UTC 2 m 2 metre temperature

Potential for on-demand scaling

Prototype, but used as a backup

-

< ECMWF
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To recap

« EWC allows rapid development and prototyping

» Flexible storage
— S3 for research artifacts

— Block storage for services and prototypes

» Sharing research results outside of the HPC environment
— With MS and third parties

e
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Thank you!
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