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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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10
am

Global

Conference 2018

Al is the

New
Electricity

5t QloLt

ok 2/39| H|Z7|Yo| CIX|Y HZEE F7

o 70%< O To5| mUS THA|(pilot purgatory)”

— McKinsey, Digital Manufacturing Global Expert Survey (2018)

Al is the New Electricity

20174 20214 2022\ 20264
T2 Hajlolg = icl P )
(Google Brain) UC Berkeley, OpenAl § Ryan Keisler eter Steinberger
Attention is All you Diffusion + CLIP Forecasting Global OpenClaw
Need (HAE-0|0|x| BSEH) Weather with GNN P

ChatGPT

298 HSSH BEs AN
AEEHSRY (T2 o|MRE) S EEEE A2
(GPT3, 2020) .
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Al is the New Electricity

2Yg HSEH ftes AN APHS S 2 (T2 H|0| A2 ’) e gadte Alrj2

] 0‘”’” @ Sane
=28 Al JI20IS 2 sigt

VERIFIED
MARKET $ 4.8
RESEARCH BILLION

$1.76
BILLION

Global
Weather Forecasting
Services Market

2023-2030

# Source : Weather Forecasting Systems Market Size And Forecast (2023, Verified Market Research)
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Q new Q ETT L]

=R AIJIZ0S2E sigt
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nr2hjo|M 28 s o ol o %MA_I{__,_&_
(Foundation Model) (23.01) (24.08) (24.09) (2530)
o
— X2
=7| ol NVIDIA Huawei Google (MA e
- FourCastNet || Pangu-Weather || GraphCast | | . : aCast [Natioonal
(Medium Range) (22.02) (2307) (z3m) | | AFS(252. Raional
Response)
st | [ cone | [ G e, S
(Nowcasting) MetNet (23.06) (230) (2407152
2020 * 2025+

[ssivea)
Q new Q ETT L]

ZEH| 0 (Nowcasting)

Google DeepMind (DGMR)

90 = O F. XE7| 71
OftHof| gt S21%{ ChSH.

Tsinghua Univ. (NowCastNet)
3A[ZHOIZ, (WMO ASHE 5)

KMA (NowAlpha)

NowAlpha (2025) D=3 912,
6~TAIZH 0% (WMO 4S5HZ 3).
Et =27} 5L XIS Ho[gE Ots.

7N

State-of-the-art(?)

Ml

\

Al Nowcasting model
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2025-08-13 00:00 KST ~ 23:00 KST

[ssivea)
Q new Q ST

e | -
=22 Al JI&0IS2 sizt
'
P ‘\
- Microsoft Microsoft | | IBM/NASA %MA
T2l 29 ClimaX Aurora Prithvi WxC HEs
(Foundation Model) (23.01) (24,05) (24.09) (25°30)
27t
NVIDIA Huawei Google || eonmwe 2=
871 0= FourCastNet | Pa u{weMer GraphCast | | ECMWF s
(MadurRange} (o) | (20 (i | | WRS(zs2) | Siategic
Response)
inghua KMA
AEb7| o Google || Soodle || Tsing KMA
b DGMR | | NowCastNet NowAlpha
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=71 0l (Medium-range) G O

<INVIDIA 82 HuAWEI Google DeepMind
FourCastNet (2022) Pangu-Weather (2023) GraphCast (2023)
i o S H0[Ef: 2E 2H0| ECMWF ERA5 JE4 H|0|ES 7|8to2 8t
S o Y AHORDBNWP)S| 2718 ClOJEE 202 A8
2200 ' o

=71 0l (Medium-range) G @

KIM

Example of real-time testbed of Al model
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° s ) S
SJ1 0l (Medium-range) ©

2024.1-2024.10 Average RMSE of Northern Hemisphere 500hPa Geopotential Height (Z500hPa)

Models
- oM
-m- UM
100 =& ECMWF
+— FourCasthet?_KiM
#- FourCastNet? UM
—— FourCastNet2 IFS
—+— Fangu_Weather KIM
#- Pangu_Weather UM
80 Pangu_Weather IFS
—+— GraphCast_KIM
- —e— GraphCast UM
1 +— GraphCast_IFS
v
E
£ 6
&
2
K
b
=
Z 40
20
4 24 48 12 9 120 144 168 192 216 240 264 288
Lead Time (hours)
[auivee ]
=J d- @113 @ Stians
-
S| i (Medium-range)
Geopotential __ Specific Humidity
—— GenCast Ported —e— GenCast Ported
700 0.0008
AlphaCast 3 AlphaCast
600{ —=— ECMWF TIGGE 0.0007] = ECMWF TIGGE

o 84 CJOJE}: 2 DH0| ECMWF ERAS RS EOJE|E 7]8t03 84

[
17
&+ 202 A4{0|LDHNWP)2| £7/2 HolE|E 2oz A
% 350  0.0005 /
200 0.0004 /
100 0.0003 /
0 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

Lead Time (days) Lead Time (days)
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=71 6l (Medium-range) O @

| KMA AlphaCast

Diffusion Process

) PDE Residual

2 <
— Suppression
o~ Enforcing‘:)hysical consistency

- =0/Y gEd e
+ KIM X[ 2M% 7| SORA|OF 3fi &3t

= @113 @ Stians
=SR2 Al SIS sig

crosoft icrosoft IBM/NASA
Ij2cI0|H 23 M&imax P pﬁ"#‘n’ﬂ"ﬁxc
(Foundation Model) (23.01) (24.05) ('24.09)
""""""""""""""""""""""""""""""""""""""""""" 27t
i Google -y
NVIDIA Huawe ' =
27| 0% FourCastNet | Pangu-Weather | Gra [N:Itlloonal
(Medium Range) ('22.02) (23.07) (23m) Strategic
Response)
Google Tsinghua
ZE| o Google DGMR | | NowCastNet
(Nowcasting) MetNet (23.06) (23.07)

2020 = 2025+
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II20I014 2&(Foundation Model) Qrr @

| KMA 8i=E Al JI8-J1= TI2HI01M 2E

23 T2} 2% 4
(Foundation
Model)

(Medium-range)

(Seasonal)

(Short-range)

Y B4 A X é
(Government Decision Support)

- Z7IZ2HE MY (GPU 128% &E)

II20I014 2&(Foundation Model) Qrr @

AP 8 (Pretraining) OJMZ=EH % $2 (Fine-tuning & Inference)

Track 1

Microsoft Aurora

(&9 794)
CHI%t oA =0| 7|4k H{OIE{ S 3D Swin Transformer® AP 8, 0|3 ‘LoRA' 7|& & S8
7HHE BlAARE S 02 (HRES, CAMS)Oll 343 X104 0jH|=H,

Track 2

IBM/NASA Local-Global

Prithvi WxC Albegtion

(A2t %2} oj3H)
ABtdlo|Ele] Y2E 712| D(Masking) SHoHs WAS S8l 22 (7| S8 2H 7|4
HAE SAl0f If2{Local-global attention).
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0 ) Sanne

SR
30 PERCEIVER

\ J

ARBITRARY VARIABLES,

LATENT ATWOSPHERIC OUTPUT  PRESSURE LEVELS & RESOLUTION

I20HI014 28 (Foundation Model)

| e | 22
AN -/ Uuy,
ARBITRARY VARIABLE:

L 3,
PRESSURE LEVELS & RESOLUTION  LATENT ATMOSPHERSC INPUT

TIES(T-1,T) TINET +1
NPUT ATMOSPHERIC sosmon  pwrcares  we  Key Features & Mechanism
. AR B FR LT\ @NIIsUHAHUE)

58 BMSL EA7t 718 2 7188 O+
(14715

ClofEf: RE|REE(E|7 0| E2, CHfet Al S 4 E)

+ Processing Mechanism (2| H#HLIE):
+ YUEE WAl(Patch) THEIZ HE Y
L
+ Fourier Encoding: $I*|(Position), 12|
A% (Patch Area), AlZH{Time) B F¢.
* Query-Based Aggregation; "Latent
Level Queries'B AHB810] Chaf8t 3
B2 BEUE T 7] Y(Latent
Atmospheric Levels)2 gt
+ Result (22}): Creates a standard tensor
for the Backbone (Backbone & /¢
HE 4 4Y).

|

LATENT LEVELS

1wy Q) Snvane
JALTIE-Al 2 D 014 QOF ¢

| 71715 Al 24 248 3 0l%
- (83) AISTDIS0S 222 MEHOZ JIE NWP ELHLIB 458 B
- (0l%) Al 222 ECMWF £XI28 TH2A 0! ERAS(S2IoHaET: 2425km) SE0= =2 shal:ot =8t
7| &eta0ll CHSt IS4 Motel= 0l XL Al BTS2 2SS oHAls SRIZHC| 27| EAZ 2R
- (IH2CI014 2E) MENOZ ST|0E0IA IR0 REE 013 SOILHMZ CE ASZH T, 258
2 221X l0IS T CIOIES| S8 EMiS2t Z=01 &al LRl
| 1871 Al J1& =L Ol
- ZLH QIZEJIRI0| Alx (A1 28) JI& THE EXH0I=40] 810 B8 F HE =2
- JISE2 EDISMRRUS FHCR NS HEIERX S
- R FEE IS 2 $ ECMWF(Anemoi)2t 22 =LH JIE SHAtHIH 75 2R
> = JIE-J1= Al JlE JHE-EHE SEHA ZS0 J10d

—
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THEE 2

Latest Technical Advancements for Progressing Weather Al

Jeff Adie
NVIDIA £=MAIX|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

T nwiea

Introduction

16
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NVIDIA Al Technology Centre (NVAITC)

Established 2015 in Singapore {as NVIDIA Technology Centre)

NVIDIA Al TECHNOLOGY CENTER (NVAITC) NVAITC BY THE NUMBERS

=  EREa Collaboration Footprint in 12
o countries across Asia, India, Europe

NVAITC Earth System Science Projects

Over 60 Research Projects in Climate and Weather

Al FOR FLUSD SIMULATION

Segoeee & WRF SCALING STUDY ON SUMMIT T
E a 5

CLOUD MODELLING LISING PINNS

>
—
-
DIOS - DEEPARCH 1/0 SIMULATOR . s
By o
DEEP LEARHING ATMOSPHERSC FEATURES

DL FOR IRRADIANCE NOWCASTING ATMOS - OLCF PROJECT ATM113 MICROSCALE URBAM WEATHER MODELING

= Asarcemes: of Typhon prlcicn Medsh
= e . g

17
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slale

X[260=| St

Impact of Climate Change

The Future Under Climate Change will Be Harsh

We urgently need better tools to prepare for it

Water Management

Crop Forecasting

18
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Our Future Climate Will Be Very Different From the Past

Global surface temperatures

— 112020
- - 1981-2010
== 18792000
- 2020

2025

2024

2023

2022

2021

2020

2019

2018

2017

2018

2015

2014

2013

2012

20m

2010

2009

2008

15y

Temperature (*C)

R R R
TR Ty

Extreme Weather Events Have Become More Frequent and More Severe

Los Angeles Wildfires ndonesian Floods Hurricane Milton

19
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Extreme January Heatwave Driven by Climate Change

Worldweatherattribution.org

From 5-10 January, 2026, south-eastern Australia experienced its most
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

and hei fire risk

127151 Climate change eclipses La Nifa cooling in Australia to drive

Generative Al

20
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Generative Al
+ Generative Models has been around for a decade or so i ; - =
* Recently, new LLMs and Multimodal generation tools ] _::; =
(ChatGPT, SORA, Stable Diffusion, etc) are driving e, <
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

3

National Energy Research
BERKELEY LAB Scientific Computing Center

21
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TRANSFORMERS - ADVANCING MODEL RESOLUTION

i D&B
A l..\'fa

Weyn
et al (20

0). 2°,

Pathak, et al (2022), 0

-

New Diagnostic Diffusion models

og index
2074-12-13 21:00-00 UTC {+039 h)

2KM WRF Model

n (200

202

Fog index
12-13 21:00:00 UTC (4039 h)

200m corrdiff Model

22
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Latest Developments

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

>

nVIDIA

23
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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

StormScope

Incorporating observations into nowcasting

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.

+ Pre-trained model over ConUS using GOES-E (8 channels) and MRMS Radar

s

https:/farxiv.org/pdf/2601.17268

24
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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 ERAS

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

https:/fd1gx3 1gr3h6win.cloudfront.net/publicationsfatlas-paper pdf
AnwiiA

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)

£ty - 21h,tg + 3]

https:/fwww.arxivorg/abs/2601.17636

25
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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:
lection of Architectures and Tre ]
. DLWP!DLESyM (AJFNO, d|agn05t|cs
+ Re-implementations for GraphCast, Pangu
+ CorrDiff, StormCast, ReGen
(EDM diffusion architectures & utils)

Tra mrhul,),

+ Support HDFS!Zarr formats
+ Lustre [ object storage support

What s new .|’ ccmmg up
Parailelism To

. ShardTensor for easy model parallelism
+ Directly interface with PyTorch

N Wilitioe
ew M Utilities

fodel itectures /

. CBottIe diffusion support / extension
of EDM components

+ DLESyM/cBottle: HEALPix-native

+ Support for diffusion transformers

Misc Trair ils Witk

+ Distributed process manager i

+ Enhanced checkpointing utilities s

+ Profiling tooling ronare

:.m,
i
O |
Earth-2 Deployment: Earth2Studio
Inference / Applications for Models in Earth-2

Objective
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: Whatsnew.l’comlng up:
Largest Model Zoo of Pre-ti “limate Models New 5
* Nvidia Prognostic Models FourCastNet SFNO DLESyM, StormcastV1, . . FourCastNeth

* External Prognostic Models: AIFS, GraphCast, Pangu, FuXi, Aurora, .. » GenCast
+ Diagnostic Models: CBottle Infilling, CBottle Super-resolution, Coerifﬂ * Improving custom CorrDiff model support
Fast, Async, Data Paralle - Enhancements
. ARCO ERAS + 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!
Ir orkflows . 525 and Seasonal forecasting and analysis
+ 10, Statistical operations, and metrics components
+ Enabling simple to complex workflows o e
+ Built-in deterministic, diagnostic, and ensemble workflows
+ Complex recipes such as HENS and model scoring

[ -_— o
f— oA
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< NVIDIA.
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