BEACON: Evaluating
What Matters Most

Environmental prediction is evolving rapidly
as Al, conventional numerical weather
prediction, and hybrid systems reshape
forecast evaluation and decision-making.

What is BEACON?

Forecasting is entering a new era. Artificial intelligence, conventional
numerical weather prediction, hybrid systems, and future forecasting
approaches are advancing rapidly. BEACON (Benchmark Evaluations
for Al and CONventional prediction systems) provides a trusted,
community-based framework for evaluating these systems using
transparent, reproducible, and decision-relevant methods. Rather than
asking only which forecast is most accurate, BEACON helps determine
which forecast provides the greatest value for real-world decisions.

Why It Matters?

Decision makers need more than model rankings. They need
confidence that forecast information improves outcomes. BEACON
connects forecast quality, forecast value, and decision outcomes,
enabling organizations to understand not only whether a forecast was
correct, but whether it reduced risk, improved resilience, increased
efficiency, or enhanced mission success.

Forecast Quality & Decision Outcomes

Traditional forecast evaluation focuses primarily on forecast quality.
BEACON extends evaluation beyond accuracy alone by examining
how forecast information influences decisions and outcomes. By

Benefits & Impacts

Independent &
trusted evaluations

Transparent &
reproducible benchmarking

Comparison of Al, NWP, &
hybrid systems

Decision-focused
performance metrics

Community-developed
evaluation standards

Accelerated transition of
research into operations
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A community framework connecting forecast quality, forecast value, & decision outcomes.
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+ Standardized data

* Transparent methods

* Reproducible workflows
+ Community standards

Forecast Quality

* Resolution
+ Uncertainty

= Accuracy
* Reliability

linking forecast skill, forecast value, and operational
impacts, BEACON helps organizations identify which
prediction systems provide the greatest benefit for
their missions, operations, and stakeholders.

« Community-guided

« Open & reproducible methods
« Shared evaluation resources

- Collaborative development

Community Evaluation Platform

BEACON is being developed as a community-
facing platform that enables researchers, model
developers, and operational users to evaluate

Al, conventional, and hybrid prediction systems
using transparent, reproducible methods. Guided
by a cross-NCAR/UCP steering committee and
broader community engagement, BEACON will
support shared datasets, standardized metrics, and
collaborative evaluation workflows. The goal is to
establish an independent, trusted resource that the
community can help shape, contribute to, and use to
assess forecast performance and decision value.

BEACON PILOT ACTIVITIES

° Extreme Heat & WBGT
Evaluating heat stress forecasts
from Al, NWP, & hybrid systems

* Severe Weather
Assessing high-impact weather
forecasts & decision value

* Insurance Decision Support
Developing decision-value metrics

for severe weather & catastrophe risk

* Al, NWP & Hybrid Evaluation
Benchmarking next-generation
prediction systems
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Forecast Value
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Decision Outcomes
« Reduced Risk « Value
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Resilience Success

+ Actionability
* Exposure
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Our Work in Action

BEACON is being developed through partnerships
spanning government, academia, industry, and the
weather enterprise. Initial pilot activities focus on
demonstrating how forecast information creates
value across diverse decision environments. Current
and emerging applications include:

* Renewable energy operations and grid resilience
* Transportation and aviation safety

* Air quality and public health protection

* Wildfire preparedness and response

¢ Infrastructure and real-estate risk management
* Coastal flood resilience

e Agricultural planning and food security

* National security and defense operations

° Emergency management and public safety

Why NSF NCAR?

NSF NCAR, working across its laboratories and
UCAR Community Programs, is uniquely positioned
to provide an independent, community-driven
foundation for evaluating emerging prediction
technologies. Just as WRF became a community
standard for model development and METplus for
forecast verification, BEACON seeks to establish a
trusted, community-facing platform for evaluating
prediction-system performance and decision
value. Through scientific rigor, transparent and
reproducible methods, and active community
participation, BEACON will enable researchers, model
developers, and operational users to collaboratively
advance evaluation standards, build confidence
in emerging
technologies, and
accelerate their BEAC @ N
transition into

. Community Evaluation System
operations.
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