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Jeff is a distinguished engineer at NVIDIA, and leads
the Earth Systems Science Research division at the
NVIDIA Al Technology Centre based in Singapore.
Jeff has over 30 years of experience in earth systems
science, beginning his career as an Oceanographer
at the New Zealand Oceanographic Institute, and
including more than two decades of operational
numerical weather prediction experience in the
Asia—Pacific region.
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Al is the New Electricity

20264

20174 20214 20224
ity UC Berkeley, OpenAl & Ryan Keis| Peter Steinberger
(Google Brain) erkeley, OpenAl § yan Keisler eter Steinberge
Attention is All you Diffusion + CLIP Forecasting Global Bl
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Al is the New Electricity
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Latest Technical Advancements for Progressing Weather Al

Jeff Adie
NVIDIA £#=MAX|L|0{(Distinguished Engineer)

< NVIDIA.

Latest Technical Advancements

for Progressing Weather Al

Jeff Adie | Distinguished Engineer| NVAITC
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Agenda

* Introduction

+ Impact of climate change - Need more simulations
+ Generative Al - a newish tool for Earth Science

+ Latest developments

+ Conclusion

nviDia.

Introduction
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NVIDIA Al Technology Centre (NVAITC)

Established 2015 in Singapore (as NVIDIA Technology Centre)

nviDIA

NVIDIA’ TECHNOLOGY CENTRE

NVIDIA Al TECHNOLOGY CENTER (NVAITC) NVAITC BY THE NUMBERS

Catalyse Al transformation through research-centric integrated engagements

=1 Collaboration Footprint in 12
countries across Asia, India, Europe

m % Speakers
o 134 Co-author / e
Q m a%g Tabvan 24 Joint Collaboration Lab acknowledgement (ureuv\:n’t; &
” Q Q Publication globally
Q Chualogron e w
(Thaind) R
m feloure 62 x Projects
g explored /

completed in 2019

INVIDIA.
NVAITC Earth System Science Projects
Over 60 Research Projects in Climate and Weather
CLOUD MODELLING USING PINNS AesSrition A Al FOR FLUID SIMULATION
ATMOS - OLCF PROJECT ATM113 MICROSCALE URBAN WEATHER MODELING
b o o o i .
INVIDIA.
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Impact of Climate Change

The Future Under Climate Change will Be Harsh

We urgently need better tools to prepare for it

Crop Forecasting

Flooding

Water Management

nviDia.
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Our Future Climate Will Be Very Different From the Past

Global surface temperatures

— 1991-2020
--1981-2010
== 1979-2000
- 2026
2025
2024
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
201
2010
2009
2008

15w

Temperature (°C)

Sep Oct Nov Dec
httpsy/climatereanalyzerorgfclim/t2_dafly/

o
=

u
LI |
uil
Aim
11 |
I

nviDia.

wwwipcc.ch

Extreme Weather Events Have Become More Frequent and More Severe

Los Angeles Wildfires Indonesian Floods Hurricane Milton

01]the-role-of-climate-change-in-the- s W Fwww bloormberg.com/news/arLicles/2024-10- 10/hurricane-rmillon-s-
catastrophic-2 -angeles-fires/ surprise: -worst-damage-came-from-wind-not-water

nviDia.
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Extreme January Heatwave Driven by Climate Change
Worldweatherattribution.org

e NRNL
IRES IN THE STATE OF VICTORIA, AUSTRALIA S8
RS . v

From 5-10 January, 2026, south-eastern Australia experienced its most B §
severe heatwave since 2019-2020 with temperatures exceeding 40°C in

major cities.

Attribution study shows that climate change made the extreme heat about
1.6 °C warmer.

Similar events are 5 times more likely to occur than in a preindustrial climate

hllps jwwwspac e py-raging-bush Jia-space-ph

htlps fwwwwsws orglenjarlicles/2026/0110/jplj-{10 html

https://dol.ora/10.25560/127151 Climate change eclipses La Nifia cooling in Australia to drive extreme heatwave and heightened fire risk SnviDia.

Generative Al
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Generative Al

Generative Models has been around for a decade or so S

Recently, new LLMs and Multimodal generation tools
(ChatGPT, SORA, Stable Diffusion, etc) are driving
GenAl development

Some key moments:

2014 - Goodfellow, et al., GAN
2017 - Vaswani, et al., Transformer
2020 - Ho, et al., Denoising Diffusion

2023 - Peebles, et al., Diffusion Transformer

Can generative approaches improve regional extremes?

Yes. Adversarial loss improves fine scale detail skillfully.

Forecast lead time of 18 hours

Credits: James Duncan, Shashank Subramaniam, and Peter Harrington, collaborators at NERSC, LBNL

=
o | NER
reeeee | 2

BERKELEY LAB National Energy Research

Scientific Computing Center SAnviDia I
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TRANSFORMERS - ADVANCING MODEL RESOLUTION

= D&B

= WB Deuban & Bauer (2018), 6° , 60x30, 1.8K pixels, MLP
- WeatherBench, Rasp, et al (2020). 5.625°, 64x32, 2K pixels, CNN
by Weyn Weyn, et al (2019), 2.5° only, 72x36, 2.6k pixels, ConvLSTM
1 DLWP, Weyn, et al (2020). 2°, 180x90, 16K pixels, Deep CNN on Cubesphere/(2021) ResNet
FourCastNet, Pathak, et al (2022), 0.25°, 1440x720, 1M Pixels, ViT+AFNO

ﬁ!ﬁ\k"’“.ﬂ:’&‘; drer

South.north distance [km]

New Diagnostic Diffusion models
Very High resolution (200m) Fog and Dust storms

Fog index 100
2024-12-13 21:00:00 UTC (+039 h)

Fog index
2024-12-13 21:00:00 UTC (+039 h)

800

700

& g 8
8 s s
South-north distance [km]

g

20

100

0
0 100 200 300 400 500 600

0 10 2 30 40 50 60 0 80
West-east distance [km]

50 West-east distance [km]

2KM WRF Model 200m corrdiff Model

26

INVIDIA.
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Latest Developments

NVIDIA Earth-2:
The Future of Al Weathe
Forecasting Is Open

3

NVIDIA
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Earth-2 New Model Launch
26 January 2026 at AMS26 Conferene

« Three new models launched:

- StormScope for Earth-2 Nowcasting
» Kilometer-Scale Severe Weather Prediction

- Atlas for Earth-2 Medium Rage
+ Highly Accurate 15-Day global Forecasts

« HealDA for Earth-2 Global Data Assimilation
+ An End-to-end Al Pipeline

nviDia.

StormScope

+ Stormscope is a family of models (actually, two):

+ Nowcasting Model (0-2 hours)
« Observation only driven

+ Nearcasting model (0-12 hours)
« Includes synoptic-scale conditioning data

+ Based on Diffusion Transformer (DiT)

+ Uses satellite obs plus optional radar obs.

I
- M

S -
H

https://arxiv.org/pdf/2601.17268

Incorporating observations into nowcasting

}-‘

Display Cloud  Overlays fo Singapare only)
Jr—

Ground

Rain ntensity
e e

— — o
[0 o]

WRT Sistors
2

nviDia.
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ATLAS

Atmospheric Transformer in Latent Space

 ATLAS is a framework supporting different probabilistic forecast approaches

+ Three probabilistic estimators provided:
+ Stochastic Interpolants (ATLAS-SI)
« Diffusion Models (ATLAS-EDM)
+ CRPS-based Ensemble Models (ATLAS-CRPS)

+ Unified latent space for all methods
+ No encoder, directly downscale into latent space from inputs through bilinear interpolation
+ 16x compression scheme (0.25 degree to 1 degree, 721x1440 -> 181x360)
+ Downscale t and t-1 states
= 75 input fields from ERA5

» Diffusion Transformer (DiT) backbone
+ Predictor backbone for global attention
« Decoder backbone for local attention

https://d1gx31gr3h6win.cloudfront.net/publications/atlas-paper.pdf
nviDia.

HealDA

A Global ML-based Data Assimilation System

+ HealDA is a pure DA system to feed AIWP models.

+ Objective is to provide the best possible initial condition state (t0)

\ VY

External
En?:sder — r —>  Forecast
Model
J

HealDA Analysis (to)

A4

ty+ 2400

10-day
Input Forecast
Observations
€ty — 21ty + 3k]

https://www.arxiv.org/abs/2601.17636

nviDia.
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0O

https://github.com/NVIDIA/physicsnemo

Earth-2 Deployment: PhysicsNeMo for E-2

Physics Al Training Environment for Models in Earth-2

PhysicsNeMo (formerly Modulus) is NVIDIA's open-source Python package for building, training, and fine-tuning deep

learning models in physics and scientific computing.

What's is present now for Earth-2:
Collection of Architectures and Training Examples
+ DLWP/DLESYM, (A)FNO, diagnostics
+ Re-implementations for GraphCast, Pangu
+ CorrDiff, StormCast, ReGen
(EDM diffusion architectures & utils)

Training Datapipes
+ Support HDF5/Zarr formats
« Lustre / object storage support

Misc Training Utils

+ Distributed process manager

+ Enhanced checkpointing utilities
+ Profiling tooling

. § a

What's new / coming up:

Model Parallelism Tooling

+ ShardTensor for easy model parallelism
+ Directly interface with PyTorch

New Model Architectures / Utilities

+ CBottle diffusion support / extension
of EDM components

+ DLESyM/cBottle: HEALPix-native

+ Support for diffusion transformers

Weather

Model
FON-SFNO
GraphCast
FONAFNO
ouwp

Pix  DLWP-HEALPiX

recast using Pangu Pangu

ing AFNO ANO

AENO, FCN-SFNO, GraphCast

K CorDiff

Kim-scal Emulation StormCast

ANVIDIA.
O https://github.com/NVIDIA/earth2studio
Earth-2 Deployment: Earth2Studio
Inference [ Applications for Models in Earth-2
Earth2Studio is a Python package designed enable the creation and deployment of weather/climate inference
workflows. Make Nvidia + third-party models, data and technology as accessible as possible for Al driven weather/
climate users.
What's is present now for Earth-2: What's new / coming up:
Largest Model Zoo of Pre-trained Weather / Climate Models New Models
+ Nvidia Prognostic Models: FourCastNet, SFNO, DLESyM, StormcastV1, ... + FourCastNetv3
+ External Prognostic Models: AIFS, GraphCast, Pangu, FuXi, Aurora, ... + GenCast
+ Diagnostic Models: CBottle Infilling, CBottle Super-resolution, CorrDiff, ... « Improving custom CorrDiff model support
Fast, Async, Datasources for Inference and Analysis Parallelism and Async Enhancements
+ ARCO ERA5 + Parallel inference framework to chain
* WeatherBench complex models and workflows in parallel
* HRRR + Asynchronous data writing operations to local
¢+ GFS/GEFS and remote stores
+ and more... faster than existing solutions and trivial to use!
New Recipes
Inference Workflows + 525 and Seasonal forecasting and analysis
+ 10, Statistical operations, and metrics components
+ Enabling simple to complex workflows
+ Built-in deterministic, diagnostic, and ensemble workflows
+ Complex recipes such as HENS and model scoring
[
Vemis NVIDIA.
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