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U.S. 2023 Billion-Dollar Weather and Climate Disasters
a Drought/Heat Wave Q Flooding 0 Hail  © Hurricane @ Severe Weather GTornado Outbreak QWiIdfire @Winter Storm/Cold Wave

North Central and

Eastern Severe Weather Central Tornado Outbreak and
July 28-29 Eastern Severe Weather Northeastern Winter
Rockies Hail Storms, Central Minnesota Hail Storms Central and Eastern March 31-April 1 Storm/Cold Wave
and Eastern Severe Weather August 11 Severe Weather Northeastern Flooding and

June 21-26 April 4-6 North Central Severe Weather

California Flooding
January-March

Central and Eastern 6

Tornadoes and Hail Storms @—
May 10-12

——@ Typhoon Mawar Guam
May 24-25
Central and Southern Severe Weather
June 15-18

Central Severe Weather
April 19-20

Southern
Severe Weather Southern/Midwestern S
April 25-27 Drought and Heat Wave | ceniral and Central Severe Weather Fort Lauderdale Flooding
Hawai Firestorm @— Texas Hail Storms Spring-Fall | gouthern June 28-July 2 April 12-13 P
August 8 May 18-19 Southern Severe Weather @— Severe Weather Central Severe Weather
Southern Hail Storms September 23-24 June 11-14 April 15 May 6-8 ey

This map denotes the approximate location for each of the 28 separate billion-dollar weather and climate disasters that impacted the United States in 2023.
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Societal Impacts of
Trustworthy Al for Weather
and Climate

Trustworthy Al provides timely,
reliable, and actionable information
to decision makers

Using Al to improve weather
prediction at all time scales can:
 Saves lives
* Protect property and crops

* Provide personalized risk
management

* Improve societal climate
resiliency




NSF Al Institute for Research on
Trustworthy Al in Weather, Climate, and
Coastal Oceanography (AI2ES)

AI2ES is developing novel, physically based Al techniques that are
demonstrated to be trustworthy, and will directly improve prediction,
understanding, and communication of high-impact weather and
climate hazards, directly improving climate resiliency.

ai2es.org
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AI2ES Overview

Broadening

Trustworthy Al Participation

Convergence Community

Research Integration
Atmospheric
Risk and . Workforce
Communication Ocean Aclaallzatll Development
Science

ai2es.org

Ethical, Responsible, Use-Inspired Al
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Foundational research in trustworthy Al/ML

Earth science has different Al needs
* Physics-based methods
* Integrating spatiotemporal context
e Use in life-and-death decision making
* And more!

AI2ES Goals:

* Develop XAl & interpretable methods
aligned with Earth science needs

* Develop physics-based Al techniques
* Develop robust Al prediction techniques

Foundational AI2ES Al topics for

environmental sciences (ES)

Ethical use of Al

Explainable Al (XAl)

Uncertainty

quantification (UQ)

Generative Al

Physics-based Al

Robust Al




Y Use-inspired research in ES

* Goal: Use trustworthy Al to provide actionable information to diverse users
* Goal: Enhance scientific and physical understanding of basic processes through
trustworthy Al
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AI2ES Interdlsapllnary Risk Communlcatlon research approach
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Cusp of an Al revolution for Weather

Private industry
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Al for Weather is Transformational

My vision: Multi-agency, multi-sector,
transdisciplinary center

* Create a new kind of partnership that
can work quickly!

* Academia, Government, Private Industry,
NGOs

* Multi-agency (NSF, NOAA, DOE, NASA)
* International partnerships

* Social sciences must be fully integrated

This material is based upon work supported by the
National Science Foundation under Grant No. ICER-
2019758 and Cooperative Agreement No. 1852977.



