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Wind gusts of 58 mph or greater or structural wind damage 

NWS Duluth, MN  
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Wind gusts of 58 mph or greater or structural wind damage 
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Hail 1 inch in diameter or greater 
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Balloon soundings 
Satellite Radar 

Surface stations High-res Numerical Models Lightning 
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Satellite Radar 
High-res Numerical Models 

1). Storm Environment 
(Energetics of atmosphere) 

3). Radar Intensity 2). Development of clouds in 
time captured by GOES 

Probability a developing thunderstorm will produce 
severe weather in the future (up to 60 minutes) 

Presenter
Presentation Notes
Statistical model similar to the type that Nate Silver uses to predict elections
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Automated integration of information 

A meteorologist sees developing storms and 
cloud clusters—not satellite pixels or 
radiances. 

Train the computer to think like a 
meteorologist! 
 
Identify the boundaries of clouds and track 
their evolution over time. 

The same concepts apply to radar data. 
 
Meteorologists view cells or storms—so the 
computer needs to identify and track radar 
cells and their evolution over time. 

The computer tracks clouds 
as storms or clusters like a 
human—while computing 
satellite growth trends of 
clouds. 

The computer identifies and 
tracks radar cells in radar 
reflectivity. 

Once storms are tracked on 
radar—they inherit the 
parent cloud satellite growth 
information, which occurred 
earlier in the storm life cycle. 

The computer continues to track 
storms in both satellite and radar 
imagery.  The model continually 
updates probabilities as new 
observations are available. 

Presenter
Presentation Notes
Mention satellite tracking is done with IR field—so it works day and night.
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3 July 2013 

60% Prob. of severe 

VIS valid at 20:15 UTC 
REF valid at 20:19 UTC 

Presenter
Presentation Notes
-Walk through display
-SPC outlook had < 5% chance of severe wind and/or hail
-Product is updated after every new satellite image and radar scan
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First wind report @ 20:39 
UTC (20 min later) 

VIS valid at 20:32 UTC 
REF valid at 20:39 UTC 

3 July 2013 
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VIS valid at 20:45 UTC 
REF valid at 20:54 UTC 

3 July 2013 

First SVR warning @ 20:52 
UTC (33 min later) 
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NWP + radar only NWP + satellite + radar 

19 

18 June 2013 
VIS valid at 19:45 UTC 
REF valid at 19:54 UTC 

• SPC outlook: ≤ 5% Hail, Wind, 
and Tor. in southeast IA 

• No watches or MDs issued 

P(SVR) = 6% 

• MUCAPE ~ 1250 J kg-1 
• Eff. shear ~ 25 kts 

P(SVR) = 3% 

Presenter
Presentation Notes
No need to have a high risk day
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NWP + radar only NWP + satellite + radar 

20 

18 June 2013 
VIS valid at 19:55 UTC 
REF valid at 19:59 UTC 

P(SVR) = 3% P(SVR) = 18% 

• Strong satellite growth 
rates by 19:40 UTC 
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NWP + radar only NWP + satellite + radar 
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18 June 2013 
VIS valid at 20:02 UTC 
REF valid at 20:09 UTC 

P(SVR) = 7% P(SVR) = 35% 
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NWP + radar only NWP + satellite + radar 
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18 June 2013 
VIS valid at 20:10 UTC 
REF valid at 20:14 UTC 

P(SVR) = 12% P(SVR) = 60% 
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NWP + radar only NWP + satellite + radar 
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18 June 2013 
VIS valid at 20:45 UTC 
REF valid at 20:54 UTC 

P(SVR) = 18% P(SVR) = 73% 
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NWP + radar only NWP + satellite + radar 
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18 June 2013 
VIS valid at 20:45 UTC 
REF valid at 20:59 UTC 

P(SVR) = 40% P(SVR) = 93% 

Wind and hail reports at 
20:59 UTC (45 min later) 

First SVR warning at 
21:03 UTC (50 min later) 
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09-10 April 2013 

Presenter
Presentation Notes
Night time example!
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MO 

KS 

0204 UTC Apr-10-
2013 

MUCAPE ~ 1850 J kg-1 
Eff. shear ~ 25 kts 
 
Prob = 22% 
Strong satellite growth 

 



 
 
 

Cooperative Institute for Meteorological Satellite Studies 
University of Wisconsin - Madison 

National Oceanic & Atmospheric 
Administration 

Cooperative Institute for Research in the Atmosphere 
Colorado State University 27 

MO 

KS 

0239 UTC Apr-10-
2013 

Prob = 42% 
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MO 

KS 

0304 UTC Apr-10-
2013 

Prob = 68% 
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MO 

KS 

0319 UTC Apr-10-
2013 

1.00” hail report @ 0322 UTC 
18 min after Prob > 50% 
No warnings issued 
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 Model is not as skillful as NWS warnings (but comparable) 

 Model median lead-time is 25 min vs. 15 min for NWS 
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 Flexible system can include current state-of-the-art and future data sources 
NWP / near-storm env. 

HRRR 

SPC-OA 

SREF 

GOES-R 

Super-rapid scan 

GLM 

OT detection 

NEXRAD 

Dual-pol products 

MRMS products 

Create more refined and 
specific forecasts of severe 
weather (tornado, hail, wind) 

Images are from NOAA, NASA, UW-CIMSS, and OU-CIMMS 
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Moore, OK tornadic 
storm; 8 min lead-time 
to first SVR warning. 

The model coverts GB of input data into kB of information that 
can be used to help extend severe weather warning lead-times 

Presenter
Presentation Notes
We have two papers on this research
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U
niversity of Alaska-

Fairbanks 
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Kelut cloud 
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Kelut cloud 



 
 
 

Cooperative Institute for Meteorological Satellite Studies 
University of Wisconsin - Madison 

National Oceanic & Atmospheric 
Administration 

Cooperative Institute for Research in the Atmosphere 
Colorado State University 38 



 
 
 

Cooperative Institute for Meteorological Satellite Studies 
University of Wisconsin - Madison 

National Oceanic & Atmospheric 
Administration 

Cooperative Institute for Research in the Atmosphere 
Colorado State University 

 Cintineo, J., M. Pavolonis, J. Sieglaff, and D. 
Lindsey, 2014: An Empirical Model for Assessing 
the Severe Weather Potential of Developing 
Convection. Wea. Forecasting. doi:10.1175/WAF-
D-13-00113.1, in press. 
 

 Cintineo, John L., Michael J. Pavolonis, Justin M. 
Sieglaff, Andrew K. Heidinger, 2013: Evolution of 
Severe and Nonsevere Convection Inferred from 
GOES-Derived Cloud Properties. J. Appl. Meteor. 
Climatol., 52, 2009–2023. 

39 


	Integrated Observations for Probabilistic Severe Weather Prediction
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Model Evaluation
	Future Data Integration
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Publications

