NATIONAL
WEATHER
SERVICE

NWS Weather Forecast Office Severe
Weather Applications and Future
Applications with GeoXO Data

July 16, 2025
Presenter: Chauncy Schultz, Science and Operations Officer (SOO)



https://www.commerce.gov/

NWS Weather Forecast Office Operations

Critical Convective Missions:

0 Warnings
0 Decision Support Services (DSS)

0 Aviation Forecasts

Severe Weather This Evening

" Severe Thunderstorms will continue to move through parts of North Dakota

Tornado Warning

@ NATIONAL WEATHER SERVICE Building a Weather-Ready Nation // 2


https://www.commerce.gov/

Satellite Applications in Severe Weather

Foundational to Mesoanalysis and Storm Interrogation
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g Determining Convective Initiation

Inferring ascent and odds of

A sustained updrafts using
GOES visible and moisture
%0 channels
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Determining Convective Initiation

. . . Jun 19, 2025 -- 22:01 UTC
Satellite-driven mesoanalysis i channel 02 visible _

boosted confidence despite
disparate NWP guidance!
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Determining Convective Initiation

Jun 20, 2025 -- 23:06 UTC Midlevel clouds impinging
Channel 02 Visible RO on warm frontal zone
TR raised confidence in Cl
leading to
significantly-tornadic

supercells!
Severe Weather This Evening

A S evere Thunderstorms will continue to move through parts of North Dakota

In real time, Day Cloud PRase <t
RGB also widely used!
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Sounder Use: Current and Future

» NUCAPS is useful, but only available
| twice a day. GeoXO Sounder will be
very beneficial!
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Hazard Anticipation

“Billow Clouds” have
become a hallmark
signature of potential higher
Storm-Relative Helicity,
especially when they
“agitate” or transition to a
region of more
vertically-developed
cumulus.
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# Hazard Anticipation

Satellite Signatures Raised Confidence Ahead of Tornado Event
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Forecasters need to be aware of parallax with storm-scale details.
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& Putting Together Pre-Event Signatures

o August 2024 Dakotas
: Tornado Event

x> ; 0 Agitated Cumulus

Midlevel clouds

approaching
Orphan Anvils
Billow Clouds

4 S SN 0 Mesoscale corridor
y of risk identified!
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Satellite, NWP, and WFO Operations

Forecasters identify
convective initiation
progress with satellite
imagery, and relate it to
rapidly-updating NWP
assimilation cycles to
determine confidence in
model simulations
(including
Warn-on-Forecast)
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Anticipating Lightning for DSS/Aviation

Visible Imagery, Day Cloud Phase RGB, GLM, and LightningCast

GOES-16 CONUS 2022-08-05 23:26 UTC GOES-16 CONUS 2022-08-06 00:01 UTC

— 10% 25% = 50% == 75% — 10% 25% = 50% ‘=== 75%
16 32 48 64

- a2 ag e Probability of lightning in 60 mi
TORARIILy-orlIgNtINg.In:oY MmN GLM flash-extent density [fl (5 min)~1]

GLM flash-extent density [fl (5 min)~1]

Result: Heads up to Emergency Managers for Large Outdoor Event!

Probability of lightning in 60 min
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= Determining Storm Intensity

i Above-Anvil Cirrus
Plumes (AACPs)
- Highlight
“Significant-Severe”

Hazards
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Jun 19, 2025 -- 22:01 UTC
Channel 13 IR
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Determining Storm Intensity

An AACP and
“Warm Wake”
(intense thermal
couplet) preceded
2.5” diameter hail
and two tornadoes
with this supercell.
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X Anticipating Storm Changes

Jun 28, 2025 -- 00:21 UTC

i _ Channel 02 visible | Inflow Feeder Cloqu
| R observed developing
. AL S | into intensifying
ROV AW L supercell before

tornadogenesis.
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Anticipating Storm Changes

GLM Products Aid Identification of Intensity Changes
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Looking To the Future with GeoXO

WFO Operational Needs

[0 High-Resolution
(spatial/temporal) Imager

[0 Sounder

[0 Lighting Mapper

[ Visualization tools
(cloud-based)

[0 Integration into AI/ML

0 Data management &
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Chauncy.Schultz@noaa.gov
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