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OAA NWS Storm Prediction Center

e Forecast tornadoes, thunderstorms, and wildfires nationwide
* Forecast information from 8 days to a few minutes in advance
* World class team engaged with the research community

* Partner with over 120 local National Weather Service offices
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Inherently Chaotic and thus Probabilistic

“Chaos: When the present determines the future, but the approximate
present does not approximately determine the future.” - Edward Lorenz
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NOAA Hazardous Weather Testbed

’ Storm
Prediction

Center

Norman, Oklahoma

Experimental
Forecast
Program

Analysis & Prediction of
hazardous weather events
from a few hours to a week in advance

Focus for Agile Collaborative Innovation
1998 — 2000: Probabilistic SPC Product Suite
2000 — 2003: Short Range Ensemble (SREF) Development & Post Processing
2003 — present: UFS CAM Development, Visualization & Information
Extraction
2007 — present: UFS CAM-Ensemble Development, Visualization,
Information Extraction & Post Processing
2019 — present: UFS Storm scale DA enabled environment & storm analyses
2019 — present: UFS CAM-ensemble information for intensity forecasts

* Exploit emerging virtual experiment capability & cloud-enabled capacities

* Fuse Forecast and Warning Experiments
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Sustained Strategic Focus
A Probabilistic Forecast & Warning Information Continuum

Information Voids

Outlooks

Time

Space

Uncertainty

Toward a continuum of actionable
information and services
optimal for the pace and nuance of <7m

emergency decision making T4 N
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[Probabilistic] Public Severe Weather Outlooks
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HREF: Extracted UH tracks
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More Information

« HREFv2 is an operational version of SSEO (?

« Neighborhood probability details (?

« HREF members
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WoF High Resolution Severe Weather Outlooks
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Future Capacity: WoF 4hr forecast supercell threat Future Capacity: detailed threat timing forecasts
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Challenges

Focus on optimal NWP ensemble composition, configurations, and
perturbation strategies

 Better support the diversity of societal challenges at all projection times

e NWRP as a tool for supporting individual service needs for society

Improved information extraction during integration particularly at fine
spatial and temporal scales

 better understand model behavior and better support societal decisions through post
processing including as Al/ML inputs

 Supports effective member clusters aligned with societal outcomes for more meaningful
scenarios & their probability of occurrence

Improve unique service, time & space scale, and social relevance of
verification metrics & value estimation

Increase organic (agile) collaboration throughout RL
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FEMA & EM Partnerships: Impact Forecasts
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Quantitative IDSS — qIDSS: Societal Impact Forecasts

Fatalities & damage by EF-scale

Tornadoes by EF-scale (1980 — 2022) Tornado Fatalities by EF-scale (1980 — 2022)
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Severe Wind Verification: NWP (Radar DA) Analyses as Truth
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Next Generation: 3D RTMA (WoFS) Stormscale Analysis

MRMS Composite Reflectivity (dBZ) ) Init: 2018-05-02, 0100 UTC Ens. Mean Significant Tornado Parameter Init: 2018-05-02, 0100 UTC
MRMS 0-2 km Azimuthal Wind Shear (s™) Valid: 2018-05-03, 0100 UTC Probability Matched Mean - Composite Reflectivity (dBZ) Valid: 2018-05-02, 0100 UTC
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Challenges
* Fine-scale (< 3km), rapidly updating (3-15 min) DA & analysis system

* capture trends of the environment & individual storm characteristics
* including storm-scale re-analysis datasets for development
* Low latency for real time situational awareness & decisions

* Separate final analysis with extended data cut off
* integrate diverse storm-scale observing systems (esp. robust radar DA)
* optimized for analysis quality (fit to observations) - not only forecast IC

e objective estimate of truth (final analysis) supports verification & Al/ML development

Y Prediction
Center
Norman, Oklahoma




www.spc.noad.gov
http://facebook.com/NWSSPC
http://twitter.com/NWSSPC

Russell.Schneider@noaa.gov




