WGNE - MANAGING CHANGE
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WGNE - learning the trade
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Computational power drives spatial resolution
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https://www.ecmwf.int/sites/default/files/elibrary/81651-fifty-years-of-earth-system-modelling-at-ecmwf.pdf



Model complexity (technical + scientific) - Integrated Forecasting System (IFS)
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Wave model Schedule data transfers

Land surface model
(coming soon...)

GPU-enabled data structures
Generalised data transfer API
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Climate Monitoring Services
https://climate.copernicus.eu

Europe annual surface air temperature anomalies
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2025 boreal summer 0.47°C above the
1991-2020 average

Atmospheric CO, at Mauna Loa Observatory
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The changing weather (... prediction)
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NEXT GENERATION FORECASTS: ANEMOI - AN Al ECOSYSTEM

Anemoi Ecosystem
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EMS technology award 2025

Relies on Python and
S ECMWEF packages PyTorch, Lighting, Hydra, Zarr, Xarray and earthkit 10
(and related other packages e.g. matplotlib)



https://pytorch.org/
https://lightning.ai/pytorch-lightning
https://hydra.cc/
https://zarr.dev/
https://xarray.dev/
https://earthkit.readthedocs.io/

Headline scores - 500hPa Geopotential
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WGNE- systematic error workshops

e 5" WGNE workshop on systematic errors in weather and climate models, Montreal,
Canada, 2017

Systematic Errors in Weather and Climate Models: Nature, Origins, and Ways Forward, Zadra
etal, 2017 ; https://doi.org/10.1175/BAMS-D-17-0287.1

e 6" WGNE workshop, Reading, ECMWEF, 2022 (https://events.ecmwf.int/event/241)
Systematic Errors in Weather and Climate Models: Challenges and Opportunities in Complex

Coupled Modeling Systems, Frassoni, Reynolds, Wedi et al 2023 ; https: //d0| org/10.1175/BAMS-D-23-
0102.1 o
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WGNE- Managing Change

e Hierarchical Modelling (AMIP, APE-aquaplanet, DCMIP, physics-dynamics
coupling, MJO, QBO, Ensembles, ...)

* Modelling the Earth system (Atmosphere-Ocean-Land-Sealce-Waves)

e Seamless prediction: NWP & climate, extended-range, seasonal, decadal

* Services

e MIPs

* Process-based verification

* HPC & Emerging Technologies

o Al/ML

WMO structural changes

(e ?)“3 METEROLOGICAL ‘ Al/ML everything ?
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Thank you!

“The journey is the reward”



