Towards a data-driven Earth
System Model

AIFS Single: First fully operational data-driven weather forecasting model Verification of AIFS Single against IFS: Extreme Event
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As part of Destination Earth — the ambitious initiative of
the European Commission to create digital twins of our
planet - ECMWF and its partners aim to expand the AIFS
framework to all components of the Earth System,
including land, ocean, sea ice, waves and hydrology.

FORECASTING THE WEATHER ~; | FORWEATHER || FORCLIMATE | '~ DEMONSTRATORS FOR |
(ECMWF'S AIFS) ) ~ EXTREMES || PROJECTIONS | | IMPACT SECTORS

Land component represented in operational AIFS Single Coupling data-driven models
Land variables directly learnt as part of the AIFS Single! - joint model Which coupling strategy for earth system components in the AIFS framework?
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Joint atmosphere-wave model Ocean-atmosphere model: coupled vs joint model

Add wave variables to the atmospheric AIFS Single Coupling of components inspired by traditional modelling

e g . . ATMOSPHERIC Perspective OCEAN Perspective
Improve significant wave height forecast accuracy by 10% at medium-

range timescales in comparison to operational wave forecasts
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Experiment Configuration:

—— Atmosphere (786) + ocean (512), coupled model — 174 forecasts Coupling timestep : 6h (also the forecast timestep)

4 5 6
Forecast Day (the fowerthe better) Atmosphere (786) forced model — 174 forecasts

Verification year: 2023
—— Atmosphere + ocean (1024), joint model — 174 forecasts y
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