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Organisation
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Met Office Science Directorate 2022
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Met Office Science Directorate 2024
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Al4Climate (selected highlight)
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Climate Science Flagship Al projects

Ambitious high reward Al-enabled projects to transform Climate projections

(a) GCM - SAT (b) GCM - PR

« Downscaling (Lead: Ben Booth)

By training ML to emulate downscaling,
we can better expose the wider range of
climate changes to impact and adaptation

Dynamical Downscaling Strengths:

« Multi-variate, spatially and temporally
coherent projections (needed for many
Impacts models)

« Expose how small-scale physics
Impacts projections.

Weakness:

* Limited samples
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Al for Numerical Weather Prediction ( )

e Input Datasets. Provides appropriate, sustainable, datasets
for training, testing, and verifying.

e FastNet Development: Explores the use of ML for Global
Data Own model Operationalise 54 yk weather forecasting. Establishes the capability to
8l exploit data from multiple sources (e.g. model data on
different domains, resolutions, time periods, and
configurations) and the direct use of observations.
Through this project the Met Office and The Alan Turing
Institute are developing the ML weather forecast model
‘FastNet’.

e ML Model Intercomparison: Evaluation of ML weather
forecast models for use within the Met Office. Enables
comparison of ML models (including FastNet) and physics-
based weather forecast models to make appropriate

Other models choices for different use cases.
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e Model Agnostic Infrastructure: Provides greater
organisational clarity and demonstrates how to integrate ML
NWP models into operational data flows.
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Ground truth (ERA5S) FastNet ML model prediction

2018-01-01 0600 UTC

Temperature at 2 m above surface level



FastNet ML model prediction

Ground truth (ERA5)

/;qu/_/;fl;J,\/\/\/\w
S

wﬂ
&
’

e
™,

gt N B

B — 3 ~

= T M e v S

‘% JJJJJ@Mny»\JWﬂ
y

J
L

> l_sléJalalzlz\aA\y\/\&\;\)\;\/\J

— — o o — — —

2018-02-25 0600 UTC 6 hour forecast

Wind at 10 m above surface level
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Exploring additional regional decoders
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UKV orography — current (DTED1-based?) vs smoothed SRTM+ASTER

Current SRTM+ASTER Difference
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New UKV data for training purposes (credit: Jon Lillis)
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Training data next steps

Complete ~5 years of regional data from operational UKV

Satellite data and station obs
Metadata proposal and implementation

Refactor data preparation code using anemoi/EDIT/StaGE/CDDS
functionalities

Met Office Global Model datasets

Ensemble datasets

Mesoanalyses, 300m model data
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Some Big Gaps
Retention and recruitment of ML staff
Collaboration on data, model comparison, operationalising
Reanalyses
Al-DA

Direct use of obs

Less “likely” pathways
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Some Big Gaps
Retention and recruitment of ML staff
Collaboration on data, model comparison, operationalising
Reanalyses
Al-DA

Direct use of obs

Less “likely” pathways
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https://m.imdb.com/title/tt0701115/
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Some Big Gaps
Retention and recruitment of ML staff
Collaboration on data, model comparison, operationalising
Reanalyses
Al-DA

Direct use of obs

Less “likely” pathways
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https://giphy.com/gifs/season-14-the-simpsons-14x9-3o6Mb2JwJPVu7VMDSw
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Some Big Gaps
Retention and recruitment of ML staff

Collaboration on data, model comparison, operationalising

Reanalyses
Al-DA
Direct use of obs JON KERN

Less “likely” pathways
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https://simpsonswiki.com/wiki/Star_Trek
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Some Big Gaps
Retention and recruitment of ML staff
Collaboration on data, model comparison, operationalising
Reanalyses
Al-DA

Direct use of obs

Less “likely” pathways

== Met Office — © Crown Copyright 2023, Met Office


https://www.imdb.com/title/tt0701042/

OFFICIAL

Some Big Gaps
Retention and recruitment of ML staff
Collaboration on data, model comparison, operationalising
Reanalyses
Al-DA

Direct use of obs

Less “likely” pathways
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What next?

* AI/ML as the third forecasting engine alongside
UM and Momentum

« More 0O, better performance, better use of public
money

* Collaboration/cooperation/knowledge between
Momentum Partners as a massive good
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