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NOAA/CIMSS ProbSevere model 

Motivation: convert “Big Data” into  
actionable information for weather hazards 

Images are from NOAA, NASA, or public domain 
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Probability a thunderstorm will produce severe 
weather in the future (up to 90 minutes) 

Images are from NOAA, UW-CIMSS, and OU-CIMMS 



ProbSevere model display 

Model output are shapefiles contoured 
around radar storm cells. 
 
Sampling offers readout of model 
probability as well as each model input. 

NOAA/CIMSS ProbSevere model 



11-µm top-of-troposphere emissivity (εtot) 
•  Emissivity a cloud would have if 

placed at the tropopause 

•  Reduces impact of surface 
features identified as clouds 
(compared to BT) 

•  Less sensitive to depth of 
troposphere (compared to BT) 

•  Used for satellite object 
identification and tracking 

•  Predictor: maximum rate of 
change in εtot in satellite cloud 
object (∆εtot). 

•  “Normalized vertical growth rate” 

•  Storms with stronger vertical 
growth rates tend to be more 
severe (Cintineo et al. 2013) 

GOES-16 GOES-13 

NOAA/CIMSS ProbSevere model 

(Pavolonis 2010) 



Cloud-top phase 

•  Phase of water at top of cloud 
(warm liquid, supercooled, 
mixed phase, ice) 

•  Storms that convert from liquid 
à ice faster tend to be more 
severe (Cintineo et al. 2013) 

•  Infer updraft strength 
 
•  Predictor: maximum rate of 

change in cloud-top phase 
(∆ice) in satellite cloud object 

•  “Glaciation rate” 

NOAA/CIMSS ProbSevere model 



Focus on developing storms along 
Mississippi / Alabama border 

NOAA/CIMSS ProbSevere model 
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Objects 11-µm top-of-troposphere emissivity 
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εtot Satellite objects 
Radar reflectivity Radar objects + G16 satellite objects 

NOAA/CIMSS ProbSevere model 



NOAA/CIMSS ProbSevere model 



Geostationary Lightning Mapper (GLM) integration 

NOAA/CIMSS ProbSevere model 



Geostationary Lightning Mapper (GLM) integration 

NOAA/CIMSS ProbSevere model 



Geostationary Lightning Mapper (GLM) integration 

NOAA/CIMSS ProbSevere model 

*GOES-16 GLM data are preliminary, non-operational 



Geostationary Lightning Mapper (GLM) integration 

NOAA/CIMSS ProbSevere model 

*GOES-16 GLM data are preliminary, non-operational 



ProbSevere skill 
– for storms with satellite growth – 

NOAA/CIMSS ProbSevere model 

Using GOES 13/15 and ground-based lightning network (Earth NetworksSM) 



Future Research 

•  Super-rapid scan growth rates (∆t ≤ 1 min) 

•  Cb storm-top properties 

•  Total lightning + satellite imager + NWP only product  

•  Quantitatively assess G16 growth rates 
(relative to GOES-1[3-5]) 

Images are from NOAA, NASA, and UW-CIMSS 
NOAA/CIMSS ProbSevere model 



Take Away Points 

•  “Big Data” era requires mining pertinent information from numerous 
sources into environmental intelligence 

•  Temporal trends in derived satellite fields help inform severity and 
add lead time to severe convective hazards 

•  Qualitatively, GOES-16 improves satellite identification/tracking and 
storm severity prediction (over GOES-1[3-5]) 

•  Working now to measure improvement quantitatively  

•  Working toward GLM total lightning integration 

•  Future work will explore a strong/severe thunderstorm product in 
the absence of radar data 

Images are from NOAA, NASA, and UW-CIMSS 
NOAA/CIMSS ProbSevere model 



ADDITIONAL RESOURCES 
•  Mike Pavolonis (michael.pavolonis@noaa.gov) 

•  John Cintineo (john.cintineo@ssec.wisc.edu) 

•  Justin Sieglaff (justin.sieglaff@ssec.wisc.edu) 

•  Dan Lindsey (dan.lindsey@noaa.gov) 

ProbSevere training module and supplemental training material: 
http://cimss.ssec.wisc.edu/severe_conv/training/training.html 
See ProbSevere blog posts: 
http://goesrhwt.blogspot.com/search/label/ProbSevere  
Real-time ProbSevere on the web: 
http://cimss.ssec.wisc.edu/severe_conv/probsev.html   
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NOAA/CIMSS ProbSevere model 



Questions? 



Extra slides 



http://goesrhwt.blogspot.com/2015/05/probsevere-in-warning-decision.html  

“The normalized vertical growth rate and the 
glaciation rate were both strong. In this case, I was 
confident enough to use the ProbSevere by itself to 
issue a severe thunderstorm warning.” 

“These examples show how temporal trends in 
satellite-derived fields can help signal severe 
potential in slowly developing and more rapidly 
developing convection.” 

http://goesrhwt.blogspot.com/2014/08/satellite-growth-rate-utility-in.html  

Feedback at the NOAA Hazardous Weather 
Testbed (HWT) 

http://goesrhwt.blogspot.com/search?q=ProbSevere  

NOAA/CIMSS ProbSevere model 


