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NWS Weather Forecast Office Operations
Critical Convective Missions:
� Warnings
� Decision Support Services (DSS)
� Aviation Forecasts
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Satellite Applications in Severe Weather

Determining 
Convective 

Initiation

Foundational to Mesoanalysis and Storm Interrogation

Hazard 
Anticipation

Determining 
Storm 

Intensity

Anticipating 
Storm 

Changes
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Determining Convective Initiation
Inferring ascent and odds of 

sustained updrafts using 
GOES visible and moisture 

channels

Agitated 
CumulusApproaching 

Cirrus

Moistening 
Aloft
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Determining Convective Initiation
Satellite-driven mesoanalysis 
boosted confidence despite 

disparate NWP guidance!

Results
✔ Planning Event Staffing
✔ Watch Collab with SPC
✔ Watch-Warning Gap IDSS

https://www.commerce.gov/
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Determining Convective Initiation
June 20th Example

In real time, Day Cloud Phase 
RGB also widely used!

Midlevel clouds impinging 
on warm frontal zone 

raised confidence in CI 
leading to 

significantly-tornadic 
supercells!

https://www.commerce.gov/
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Sounder Use: Current and Future
NUCAPS is useful, but only available 
twice a day. GeoXO Sounder will be 

very beneficial!

Will these 
cumulus 
grow?

https://www.commerce.gov/
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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. 

Result: 
Anticipate Tornado Risk

https://www.commerce.gov/
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Hazard Anticipation
Satellite Signatures Raised Confidence Ahead of Tornado Event

Forecasters need to be aware of parallax with storm-scale details.

https://www.commerce.gov/
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Putting Together Pre-Event Signatures

August 2024 Dakotas 
Tornado Event
� Agitated Cumulus 
� Midlevel clouds 

approaching
� Orphan Anvils
� Billow Clouds
� Mesoscale corridor 

of risk identified!

https://www.commerce.gov/
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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)

https://www.commerce.gov/
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Anticipating Lightning for DSS/Aviation
Visible Imagery, Day Cloud Phase RGB, GLM, and LightningCast

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

https://www.commerce.gov/
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Determining Storm Intensity
Above-Anvil Cirrus 

Plumes (AACPs) 
Highlight 

“Significant-Severe” 
Hazards

Result: 
Increased confidence in 
2”+ hail and/or 70 mph+ 
wind “Tags” in Severe 

Thunderstorm Warnings

https://www.commerce.gov/
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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.

https://www.commerce.gov/
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Anticipating Storm Changes

Inflow Feeder Clouds 
observed developing 

into intensifying 
supercell before 
tornadogenesis.

Result: 
“Nudger” to increase 

confidence toward further 
intensification (tornado!)

https://www.commerce.gov/
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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
� High-Resolution 

(spatial/temporal) Imager
� Sounder
� Lighting Mapper
� Visualization tools 

(cloud-based)
� Integration into AI/ML
� Data management 

techniques

https://www.commerce.gov/


Building a Weather-Ready Nation  //  18NATIONAL WEATHER SERVICE

Thank you for your time!

Chauncy.Schultz@noaa.gov
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