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My Role
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● Infuse satellite products (GOES & LEO) into NWS WPC and OPC 
operations - mainly through AWIPS-II

● R2O - O2R connection
● Develop outlets for testing new products and provide training on 

how to use them



WPC Overview
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● The main desks using satellite 
products in the WPC Operations 
Forecast Branch are:
○ Excessive Rainfall Outlook 

(ERO) Desk 
○ QPF Desk
○ MetWatch Desk
○ Surface Analysis Desk



GREMLIN
● GOES Radar Estimation via Machine Learning to Inform NWP 

(GREMLIN) is a machine-learning product using ABI channels (7, 
9, & 13), GLM Group Extent Density, and MRMS to simulate 
radar reflectivity

● GREMLIN has been trained over ⅔ of CONUS, second version is 
being produced with MRMS training over Hawaii & Japan

● Best used for convective initiation, warm season, and with lx

● Developer: Kyle Hillburn (CIRA)
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GREMLIN: ARs
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● GREMLIN in AWIPS
○ Overlaid with ground 

radar network
● Estimate precipitation 

rates moving onshore



GREMLIN Use: Mesoscale Precipitation 
Discussion

6



GREMLIN: Winter Applications
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● GREMLIN can fill in 
radar gaps over 
mountainous terrain



GREMLIN: Winter Applications

8



LightningCast

● Machine-learning model that uses ABI channels (2, 5, 
13, & 15) to predict the probability that the GLM will 
observe lightning within the next hour

○ Display over Day Cloud Phase Distinction RGB 
during the day, Clean Longwave IR Window at 
Night

○ GLM Flash Extent Density (FED) overlaid

● LightningCast has been trained over CONUS, the Gulf of 
Mexico, Caribbean, American Samoa, & Guam

● Best used for convective initiation, warm season, and 
over land

● Developer: John Cintineo (NSSL)
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Courtesy of CIMSS

https://cimss.ssec.wisc.edu/goes/OCLOFactSheetPDFs/GOESR_LightningCastProbability_Quickguide.pdf


LightningCast
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Source: SSEC RealEarth, UW-Madison



LightningCast: Winter Applications

● Available for AWIPS 
implementation

● LightningCast for this 
lake effect snow (LES) 
event focuses on colder 
cloud top temperatures
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Source: SSEC RealEarth, UW-Madison



LightningCast: Winter Applications

● Available for AWIPS 
implementation

● LightningCast lined 
up better for the 
snow-squall case 
where cold cloud top 
temperatures 
coincide with intense 
precip
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Source: SSEC RealEarth, UW-Madison



LightningCast in AWIPS
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LightningCast: Winter Applications

● Short-term key 
messages for heavy 
snowfall

● Verify WSSI parameters
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LightningCast: ARs

● LxCast capturing atmospheric river 
convection
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LightningCast Future Version

● Future version plans to:
○ Incorporate MRMS
○ Add additional lx networks (i.e. 

EarthNetworks)
○ Train on a sequence of satellite images 

(see where, how convection will be 
advected)

● Operational feed comes 2025
○ Replaces LDM feed out of CIMSS

● Dashboards still come from CIMSS
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Summary

● GREMLIN can provide an estimate 
of precipitation rates for areas 
without radar

● LightningCast can signal intense 
convection in ARs and winter 
settings  
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Resources

1. GREMLIN on CIRA Slider
2. CIMSS LightningCast 
3. GREMLIN Quick Guide
4. LightningCast Quick Guide
5. CSPP-GEO: plot archived LightningCast cases
6. HWT Report 

18

https://rammb-slider.cira.colostate.edu/?sat=goes-16&sec=full_disk&x=10848&y=10844.799987792969&z=0&angle=0&im=12&ts=1&st=0&et=0&speed=130&motion=loop&maps%5Bborders%5D=white&p%5B0%5D=gremlin&opacity%5B0%5D=1&pause=0&slider=-1&hide_controls=0&mouse_draw=0&follow_feature=0&follow_hide=0&s=rammb-slider&draw_color=FFD700&draw_width=6
https://cimss.ssec.wisc.edu/severe_conv/pltg.html
https://drive.google.com/file/d/1AqXhjpDjvArth4O1iyHZKisGdnmCsgrc/view?usp=sharing
https://cimss.ssec.wisc.edu/goes/OCLOFactSheetPDFs/GOESR_LightningCastProbability_Quickguide.pdf
https://cimss.ssec.wisc.edu/csppgeo/
https://www.goes-r.gov/users/docs/pg-activities/HWT2024_SE_GOESRPG_Final_RPT.pdf


Questions?
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