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EAGLE’s original flight:

Jun Wang, Isidora Jankov, Jacob Carley, Keven Blackman, Daryl Kleist, Travis
Wilson, Linlin Cui, John Ten Hoeve and Maoyi Huang

And many more working on the future EAGLE products



Al world is moving fast
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e Major upgrade to alegacy NOAA model is taking 5 years.
« ECMWF went from evaluation of external models to operational AIFS in 2 years.
e NOAA went from grass root efforts to real-time demonstration in about a year. 2



How does NOAA stay relevant?

e New and robust R20 pipeline

e Unified platform for Al forecast

e Robust verification pipeline

 Drawing on the strength of the community
e Separating EAGLE vs “OAGLE"



EAGLE: a robust pipeline of innovation
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e An aspiration to an integrated, open-development program that will:
— Produce and release training datasets, models, and verification tools
— Co-development of models and products with end-users and NWS partners

— Pipeline for innovation across NOAA and wider community that funnels innovations to
operations. A



EAGLE: robust verification pipeline
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* NOAA EMC developed a comprehensive verification system for all NOAA forecast products
— Based on the UCAR MET software
— EVS software stack wasn't designed to be portable and used by the community.
 EPIC and GSL are packaging verification science from EVS as community python package
(wxvx and met2go):
— Should allow wider community of Al model developers to use NOAA metrics for verification of Al models.
— Includes verification against observations.



WHAT IS EAGLE?

EAGLE is a comprehensive system that supports advanced weather prediction by integrating and deploying Al models
through a standardized framework, processing forecast data with advanced computing resources, and verifying
model performance using established benchmarks. it demonstrates Al-generated forecasts for assessment, and

makes forecast products and visualization available.

EAGLE community
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Operational wing of EAGLE

eData - Ensure data quality, presence, and
efficient management
R °Performance - Monitor model performance
@Y for accuracy
N <Reliable and Secure - Guarantee system
| BN scalability and reliability
TP9E\SN °Forecaster Interpretation - Provide
A comprehensive operational training
SR *Resources - Computational and personnel

Wind Speed: 140 mp,

B resources to ensure 24/7 operations
—

e Transition of Global-EAGLE-solo and Global-EAGLE-ensemble from
demonstration to operations is planned for late 2025.



What is next for project EAGLE: map of future products
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 QOperational suite provides good guidance to future EAGLE products.
e NOAA is catching up fast to the state of the art.
e What would it take for NOAA 1o lead across the boarde



What is EAGLE today
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best performing Al innovations rapidly and advance them into near real-time demonstration that can deliver value to
the Nation, save lives and property, and enhance the national economy.

Today, Project EAGLE includes two components:

* Global-EAGLE-Solo is a for “ inistic” models that are initialized from a single

GFS initial condition. Global-Eagle-Solo is a complement to the existing NOAA GFS physics-based forecast. In
the first version of the Global-Eagle-Solo, NOAA EMC re-trained the GraphCast model using Global Data

Assimilation System (GDAS) data as inputs and training targets (Tabas et.al 2025). Modelniame Get Model GetData
* Global-EAGLE-Ensemble is a demonstration for ensemble forecast systems initialized with the
ensemble of GEFS initial conditions. Global-Eagle-Ensemble is a complement to the existing NOAA GEFS
Global-EAGLE-Solo GitHub. Available from NODD under “graphcastgfs.YYYYMMDD" directory
Weights. structure.
Global-EAGLE- GitHub. On NODD
Ensemble Weights.

e A set of models: Global-EAGLE-Solo and Global-EAGLE-Ensemble (see Jun
Wang's talk for how they fine-tuned GraphCast model on NOAA data

A monitoring and verification system (using NOAA EMC's EVS system)
e A visudlization page (using NOAA GSI DESI
e Model output, code, and weights in open access.



What is next for project EAGLE (6-12 months)

Nested-Eagle: combines the best of HRRRCast and WofSCast: Al companions to
HRRR and GFS traditional models

GFS/HRRR Prediction: csmswt-trim10-1110-win4320
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e WofSCast: on-demand runs (outside of EAGLE)
HRRRCast: considered for EAGLE in parallel testfing.
Nested-EAGLE: under development based on Anemoi

20 30 40 50 60 70
Comp. Refl. (dBZ)



What is next for project EAGLE (12-24 months)

 Migrating many of our applications to unified modeling platform (Anemoi):
— See EPIC Al training for a preview.
e Release of the verification pipeline for Al models against observations.
e Addition of new Al systems:
— HRRRCast, WofSCast, Nested-EAGLE, Coupled model?
 Developing release strategy
— Aiming to frequent upgrades and releases (e.g. continuous deployment)
— Driven by science results and verification.
— Maintaining parallel experimental versions in addition to the operational version.
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