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Ripberger et al. 2022
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Ripberger et al. 2022

Nearly all of the studies we review indicate that people make better decisions, 
have more trust in information, and/or display more understanding of 
forecast information when forecasters use probability information in place of 
deterministic statements.

Ash et al. 2014; Bolton and Katok 2018; Grounds and Joslyn 2018; Grounds et 
al. 2017; Joslyn and LeClerc 2012, 2016; Joslyn and Demnitz 2019; Joslyn et al. 
2007; LeClerc and Joslyn 2012; Marimo et al. 2015; Miran et al. 2019; 
Nadav-Greenberg and Joslyn 2009; Roulston and Kaplan 2009; Roulston et al. 
2006; Joslyn and Grounds 2015
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The Forecasting A Continuum of Environmental Threats (FACETs) 
framework transforms the forecast process by evolving from deterministic 

methods to a modernized approach that integrates probabilistic 
information and social science supported by adequate tools and training. 

The intended outcome is to improve how the end user receives, interprets, 
and uses weather and hazard-related information.
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NWS 2023-2033 Strategic Plan

3.3 Build expertise and tools to increase our capacity to understand, interpret, and communicate 
risk-based/probabilistic information to drive probabilistic Impact-Based Decision Support Services. 
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Probabilistic Impact-Based Decision Support Services Team
The Six Pillars

1. Foundational Data
2. Probabilistic Forecast Process, Strategies and Tools
3. Probabilistic IDSS and Messaging Strategies and Tools
4. Workforce Support
5. Educational Outreach
6. Measurements & Validation
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FPAW Fall 2022 Meeting
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

“Probabilistic weather support would NOT serve well those 
customers with a short (0-2 hour) decision horizon.”

https://www.commerce.gov/
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

“Probabilistic weather support would NOT serve well those 
customers with a short (0-2 hour) decision horizon.”

Customer Example: Tactical Traffic Flow Management
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LightningCast, from the UW-CIMSS and NESDIS/STAR, is an ABI-based 
machine learning model that probabilistically predicts the best chances the 
GLM will observe lightning in the next 60 minutes – based on just the 
evolution of GOES cloud imagery.

The human eyes/brains already do this – the model mimics this capability.

LightningCast

https://www.commerce.gov/
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LightningCast and ZFW Operations

1 June 2022
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1 June 2022 DFW and DAL Disruptions

DFW
EDCT/GS 89
Airbourne Holding 82
Diversions 93 (73 rec.)
Departure Delays 7

DAL
EDCT/GS 53
Airbourne Holding 25
Diversions 21 (16 rec.)
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

LightningCast ZFW Feedback
“LightningCast is the most reliable and best performing real-time 

probabilistic lightning threat guidance we have seen. It's phenomenal with 
convective initiation lead time  (~ 30 minutes on average), which helps us 
predict when and where deviations will start occurring and when corner 

posts and/or the airfield will be affected.”

https://www.commerce.gov/
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LightningCast ZFW Feedback
“LightningCast is the most reliable and best performing real-time 

probabilistic lightning threat guidance we have seen. It's phenomenal with 
convective initiation lead time  (~ 30 minutes on average), which helps us 
predict when and where deviations will start occurring and when corner 

posts and/or the airfield will be affected.”

“At the Fort Worth CWSU, we also display LightningCast data on a monitor 
that the Traffic Management Unit (TMU) controllers have access to. I have 

received positive feedback from some of the FAA personnel as the 
product is excellent for maintaining situational awareness prior to 
convective initiation and is easy to explain to non-meteorologists.”
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

LightningCast Point Viewer
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

Being Strategic with the HREF
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Being Strategic with the HREF
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

“Finding ways to use probabilistic [information] for low 
probability but very high impact [events] has proven difficult.”

https://www.commerce.gov/


NATIONAL WEATHER SERVICE Department of Commerce  //  National Oceanic and Atmospheric Administration  //  29

https://crcm.shinyapps.io/probcom/#section-practical-recommendations

Cost Loss

https://www.commerce.gov/
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

Cost Loss
If…

…it makes sense to take action

Cost = Cost of taking precautionary action

Loss = Cost incurred by not taking action if 
event occurs
probability = probability of the event 
occurring

https://www.commerce.gov/
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Cost Loss
If…

…it makes sense to take action

Cost = Cost of taking precautionary action

Loss = Cost incurred by not taking action if 
event occurs
probability = probability of the event 
occurring

A simple monetary example…

A $500 outdoor tent is rated for 40 MPH wind 
gusts.

It will cost $100 in labor to disassemble and 
reassemble the tent.

The probability of wind gusts in excess of 40 MPH 
is 25%.

Should action be taken to protect the tent?

https://www.commerce.gov/


NATIONAL WEATHER SERVICE Department of Commerce  //  National Oceanic and Atmospheric Administration  //  32

https://crcm.shinyapps.io/probcom/#section-practical-recommendations

Cost Loss
If…

…it makes sense to take action

Cost = Cost of taking precautionary action

Loss = Cost incurred by not taking action if 
event occurs
probability = probability of the event 
occurring

A simplified complex monetary 
example…

Injuries due to severe turbulence are $200k.

It will cost $10,000 in fuel to avoid turbulence.

The probability of moderate or greater turbulence 
is 10%.

Should action be taken to avoid the turbulence?

https://www.commerce.gov/
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

Earliest Time of Arrival
For the earliest 
snowfall time, 
between 81-87% of 
respondents indicated 
it would be very or 
extremely useful.

https://www.commerce.gov/
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Earliest Time of Arrival
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18Z forecast…
DFW Cigs are forecast at 010 at 21Z.
DFW probability of Cigs < 009 at 21Z is 43%.
DFW Cigs are forecast for 007 at 00Z.
DFW probability of Cigs < 007 at 00Z is 72%.

Earliest Time of Arrival
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18Z forecast…
DFW Cigs are forecast at 010 at 21Z.
DFW probability of Cigs < 009 at 21Z is 43%.
DFW Cigs are forecast for 007 at 00Z.
DFW probability of Cigs < 007 at 00Z is 72%.

DFW 007 Cigs earliest time of arrival are at 22Z.
Does the Command Center change what they do?

Earliest Time of Arrival
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https://crcm.shinyapps.io/probcom/#section-practical-recommendations

Everything Doesn’t Need to be Probabilistic
In a world where we target our information 
to specific partners' needs, we always 
need our tools and our mental model of 
the atmosphere to be probabilistic 
regardless of the format that eventually 
comes out at the end.

https://www.commerce.gov/
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Everything Doesn’t Need to be Probabilistic
In a world where we target our information 
to specific partners' needs, we always 
need our tools and our mental model of 
the atmosphere to be probabilistic 
regardless of the format that eventually 
comes out at the end.
When the range of outcomes is very 
narrow, a single number can do a good job. 
When the range of outcomes is wide or 
the partner need is very sensitive, a single 
number is often woefully inadequate.
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