Evaluation of Probabilistic Hazard Information (PHI) in Weather Forecast Offices:
Initial Results of a Collaborative NSSL/NWS Research Effort
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of severe weather hazards (tornadoes, wind, hail, and lightning) within the
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Probabilistic Hazard Information (PHI) at NSSL is a storm-based product that | want to give PHI-Tor a round of applause this aftemoon @
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This is accomplished by showing threat levels and spatial and temporal
distributions through rapidly updating graphical depictions of hazard
probability fields. Relative to deterministic warnings, PHI provides additional

ft [131,659996, -99.010963

GR image from KSJT at 1952 UTC on 22 May
2024. Higher probabilities from algorithm

helped forecaster in San Angelo, TX decide to
Quote from Columbia, SC forecaster and associated issue tornado warning.
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lead time and enhanced information for decision support, including: SibsonRidgs (GR analyst) imags from 1916 UTG on & ‘ _ \d A — L

» Threat location July 2024, KSHV reflectivity (left) and Velocity (right); IR | A f S am ey o\ . e B T e
. . gutomated PHI tornaqlo plumes (probability contoured GR image from KTBW at ~1830 UTC on 9 October 2024, with associated NWS confirmed tornado tracks at right and highway

» Time of arrival in red every 20% starting at 10%) and NWS tornado

, camera capture of a Hurricane Milton tornado above.
warnings (magenta).

» Time of departure

» Probability of threat existence

Use of PHI plumes in public graphics Use of automated severe PHI plumes

. . Use of automated tornado PHI plumes Using the PHI plumes this afternoon on a non-severe
For forecaSterS, automated PHI has the pOte ntial to: - N S . t- e . . After seeing Severe PHI for three events, it seems very good as an
SO FO NIEID MESSARE POTENIHAl [ISES. THE Vales Algorlthm Improvement early indicator of severe potential, as well as the contours being a

seemed reasonable, so we used them to create this
quick meso-update graphic.

TornadoPHI seems to do a great job with the initial spin-up and intensification, and

> PrOVide relatively ed r‘ly |nd icatiOn to fO recasters Of th reat fO rmation then identifies an apparent shift to a new mesocyclone on the western flank of the

storm. This case should merit more study.

good predictor of downstream movement/development. Once storms
are mature, the value of PHI is a little lower since the contours are

» Inform communication graphics or warning area shape and extent

Radar Update - Information
R;dar Image: Granger (KGRK) a:c 4:25pm

pegged out and the storm evolution is generally discernable. However,

Currentlya 40-60%chance the contours still have value in these cases for IDS5 messaging and

of a Severe Warningbeing
issued in the next hour for
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keeping warnings as small and focused as possible.

Starting in spring of 2023, the NWS and NSSL have participated in a
collaborative research effort to evaluate and improve PHI by distributing
research data feeds to select Weather Forecast Offices. The objectives of this
effort have been to:
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> Provide forecasters access to the latest PHI research TR ASE e i Sl 1 ORI SRR |
. _ Anomalous algorithm output
> Utilize forecaster feedback and insight to improve PH] Forecaster quote from San Antonio, X and GR display from KSIT at Forecaster quote and public graphic captured and reported by
2058 UTC on 3 May 2024 with associated spotter photo of tornado. released by Dallas-Ft. Worth on 8 May 2024. forecaster in Huntsville, AL.
GR display from KGWX at
1406 UTC on 9 July 2024. Forecaster quote from San Antonio, TX and GR display of
0.5 deg KEWX at 2101 UTC on 9 April 2024.
Automated Data Feeds
Automated PHI threat guidance is derived from machine learning algorithms and is created every two
minutes. In PHI graphics, darker tones indicate higher probability of hazard occurrence at a location.
p 2 o« D Improvements Made and Future Plans
. o Automated ML-Based PHI Data Processing
Improvements to PHI in recent years have advanced the technology to be capable of providing Hazard Detection | | oedback has led t ek 4 .
—_ . . . . Algorithms Quality Control, eedback has led to several changes and improvements:

stable, automated hazard probabilities that are informed by machine learning algorithms for: Motion Stability . . . g | P |

probability Gridding and » Greater consistency in hazard information over time
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CIMSS ProbSevere V3 GR2 Placefile Creation . .
Tornado + NSSLTORP — B » More accurate hazard speed and direction
¢ NSSL LightningProb ———>  * Llightning —— . .

* Red shading \ 4 \ 4 » Fewer missed or false detections
ML Alg: NSSL Tornado Probability Algorithm (TORP) ’ terative Improvement 1 » Improved filtering of information
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e Collaborative Analysis Tools
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Severe Wind and Hail ( Feedback

* Yellow shading
ML Alg: CIMSS ProbSevere

Going forward, this research effort intends to:
» Develop new collaborative tools to
o Interrogate and manage hazard information
o Review and analyze PHI from past events
E. 'E » Expand collaboration to new partners
» Continue to improve hazard information based on feedback

Lightning
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Learn more at
phi.nssl.noaa.gov E
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