/A WEATHER PACKAGE

AIM FOR SCALE

T

' . _:_fp
Rendani Mbuvha (AfriClimate A

, Olivia Graha = Research) and Eli k
. T g‘.“ ~ - e ‘-' PPN



Advancing the state of the art with Google Research and
Google DeepMind

Impossible? Let’s see.

Whether foundational research, Quantum Al or Al for science and
society, collaborating with Governments and communities, we
strive to continuously progress Al research, and improve the lives
of billions of people.

We publish hundreds of research papers each year, sharing our
latest developments in order to collaboratively progress
computing and science.

Google DeepMind awarded the Nobel Prize in Chemistry for
their work developing AlphaFold.




Revolution in Forecasting Over the Past Few Years

Can Al (data-
driven methods)
be used to
forecast weather
at a medium-
range timescale?
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Article  Open access ~ Published: 20 March 2024

Global prediction of extreme floods in ungauged MetNet-4 (Qlobal
watersheds Nowcasting)

Grey Nearing B9, Deborah Cohen, Vusumuzi Dube, Martin Gauch, Oren Gilon, Shaun Harrigan, Avinatan

Hassidim, Daniel Klotz, Frederik Kratzert, Asher Metzger, Sella Nevo, Florian Pappenberger, Christel

Prudhomme, Guy Shaley, Shlomo - N
Article ' Open agcess | Published: 22 July 2024

Natre 627,559-563 (2024) | Ct - Neural general circulation models for weather and
climate

Dmitrii Kochkov B, Janni Yuval &), lan Langmore, Peter Norgaard, Jamie Smith, Griffin Mooers, Milan

Klower, James Lottes, Stephan Rasp, Peter Diiben, Sam Hatfield, Peter Battaglia, Alvaro Sanchez-

Gonzalez, Matthew Willson, Michael P. Brenner & Stephan Hoyer 1

Nature 632, 10601066 (2024) | Cite this article
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MetNet-3: A state-of-the-art
neural weather model available

in Google products
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nature

Article | Open access | Published: 04 December 2024 ? 'Y
Probabilistic weather forecasting with machine -
learning

llan Price &, Alvaro Sanchez-Gonzalez, Ferran Alet, Tom R. Andersson, Andrew El-Kadi, Dominic

Masters, Timo Ewalds, Jacklynn Stott, Shakir Mohamed, Peter Battaglia ™, Remi Lam & & Matthew

phenomena?
Gencast

What unique capabilities do Al models
koS have? Can they assimilate new data
) sources? Learn to forecast difficult



Is Unlocking

Long-sought quasiparticle could
transform quantum computing p. 1342

Fifty years after the Endangered
Species Act, what's next? p 1342

Many of these tools are open source, and the models have been published for use by the external ecosystem.

and Creating

What Salvadorans feared

about bitcoin p.1375 o > TECHNOLOGY > Al

How we are using Al for reliable flood
forecasting at a global scale

Mar 20, 2024

4 min read

A paper published in Nature today shows how Google Research uses Al to accurately predict riverine flooding
and help protect livelihoods in over 80 countries up to 7 days in advance, including in data scarce and vulnerable
regions.

nature

Zooming in: Efficient regional Explrs content v

About the journal v Publish with us v

environmental risk assessment

nature > articles > article

Artile | Open access | Published: 22 July 2024
Neural general circulation models for weather and
climate

with generative Al

We present a new method that combines physics-based climate modeling

with artificial intelligence to create detailed estimates of regional
environmental risk. This approach enables a more comprehensive
assessment of uncertainties in future environmental outiocks than existing
techniques.

Nature 632, 1080-1066 (2024) | Cite this article

M1k Accesses | 831 Altmetric | Metrics




Google, Weather & Agriculture
Starting a Flywheel of Inngyation

Phase Phase

Sharing research advances
through trusted experts and

Weather & Agri channel partnerships
ecosystem

Google advancing Al research in
weather

Phase

Feeding community technology
needs into our research



Google, Weather & Agriculture
Engaging across the mnovatlon

cycle

Catalysing the use
of Al

@

Providing
access to
tools

Supporting

adoption

What are your
tech needs?

Enabling

impact on
the ground




Google, Weather & Agriculture
Forecast4Africa
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Our Mission

Our mission is to advance climate and Al research in Africa by building local skills, enabling context-aware research and development,
supporting the deployment of Al solutions for climate action, and improving access to high-quality local climate datasets.
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Deep Learning Indaba Community

research@africlimate.ai




Africa's Weather Data Gap
A lack of weather data in Africa is
thwarting critical climate research

By Rachel Chason and Rael Ombuor
S L& 24, 2021 at 5200 a.m. EDT

Average number of stations
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Evolution of the number of weather stations used in the GPCC full-data product over Africa
(T.DINKU)

research@africlimate.ai



Data Scarcity Hurts Weather Forecasting

ps at T+0h: (scenl - control) / control
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Percentage reduction in the surface pressure analysis uncertainty with simulated addional surface observations over Africa
(ECMWEF, 2025)
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? What Forecast4Africa Will Do

FORECAST
4AFRICA

Fill the Data Gap: Deploy 50-80 new weather
stations in data-sparse regions of Southern Africa.
Co-Create with leading agencies and Communities

Develop Open-Source Tools for localising Al-

based forecasting models with African data.

Building local forecasting capacity

LV &

South African ARC o LNR

Weather Service

STE
Reanalysis Data _«w »‘;‘
e

Data Fusion Using Co-
Krigging and GWR

Satellite Data MD‘\

Station Data Local Blended

Product

Fine-tuning and £ s
. . -
Bias Correction

State-of-the-

FourCastNet
Transfer Art

Layer . N
. Learning MOS | P — Forecasting
A=) Surrogate Models

o GraphCast

Solar, Wind & Hydro
Power Forecasts

Local Models for
Operational
Forecasts

Agricultural
Advisories

Early Warning Alerts

research@africlimate.ai




Why this Approach?



Finetuning Aurora in Africa

PRETRAINING FINETUNING & INFERENCE
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Koomi Toussaint AMOUSSOUVI. AIMS South Africa BJ



Fine-Tuned AuroraSmall vs. Pretrained Auroralarge in South Africa
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Figure: Scorecard comparing pretrained AuroralLarge and the fine-tuned AuroraSmall at 0.25° on HRES
TO (2022) over South Africa. The blue indicates better performance of the fine-tuned AuroraSmall
model. We find that fine-tuned AuroraSmall outperforms pretrained AuroraLarge over South Africa.

Koomi Toussaint AMOUSSOUVI, AIMS South Africa
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Does Microsoft-Aurora Play Fair? A Cross-Regional Performance Check

Geopotential at 500hPa

Temperature at 850hFa
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Generative Downscaling Approach

IMERG 00:00 - 06:00 IFS ensemble member 1 cGAN ensemble member 1

(o N

s ECMWF

Forecast output:
CAPE

V component of wind

|
1071 10° 10!
Rainfall (mm/h)

cGAN

Conditional Wasserstein Generalised Adversarial Network
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Shruti Nath. Oxford - WFP




Value added on Top of Climatology

IFS cGAN
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Shruti Nath. Oxford - WFP



What is the Grldded Data Proxy for My Region?
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*Al Generated
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Systematic Review of Rainfall Gridded Validation Studies Over

Africa

* Review of over 400 peer reviewed rainfall
validation studies over Africa

* Our 90 Gridded Datasets reviewed

¢ Sub-monthly timescales

Products Reviewed Coverage across Countries and Climate Regions

AfriClimate Al Community



Performance by Country*




*Early Results

Recommendation* by Use Case

Daily Rainfall Monitoring
(Semi-arid regions)

Seasonal/Monthly Climate
Monitoring (Agri/Hydro)

Extreme Rainfall & Flood Risk

Long-term Climate Studies/Trends

Hydrological Modeling
(Runoff, Water Resources)

PERSIANN-CDR




Getting Involved with Forecast4Africa

°

FORECAST
4AFRICA

@ Refer People to our Team ..We are hiring!
o /
\ / i Collaborate .. Share ideas, experiences and networks.
@ Engage .. Join our workshops and Webinars.
17-19 November, Pretoria South Africa
=} Follow .. Track our progress!

€ Help us expand scale and Impact!

research@africlimate.ai



Keep in Touch
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@ research@africlimate.ai E i

https://africlimate.ai
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