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Disclaimer

• Dabble in social science
• Not  a social science expert
• Not a stats expert

• WAS*ISer

• 10+ yrs Outreach Experience
• 35+ yrs Life Experience
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National Research Council, 2006

Morss, Demuth, and Lazo, 2008
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nu·mer·a·cy:  able to think and 
express oneself 
effectively in 
quantitative terms.

dictionary.com: The American Heritage Dictionary of the English Language, 
copyright 2009 by Houghton Mifflin Company 



Morrs, Demuth, & Lazo
 

Survey 

• National Web‐based Survey

• General Public
• Every US State
• November 2006

• N=1520



Demographics of NSWW Study

N = 55 (>10%)

19
2

3

13
7

1
1

6
31

(13)

9-10
(10)

6-8
(10) 2-5

(22)



Inferred Uncertainty: Deterministic 
 Forecasts

Question:  Suppose the forecast high temperature is 75°F.  
What do you think the high temperature will be?

Morss, Demuth, Lazo NSWW 2010

75°F 74-76°F 73-77°F 70-80°F

7.3%

23.6%

58.2%

10.9%

>  People infer a range even with a single-value 
deterministic forecast (presumably based on prior experience)



Deterministic vs Probabilistic vs Rationale

Morss, Demuth, Lazo

>  Forecasters:  Tell your customers what you know!



Inferred Uncertainty: Same POP
 tomorrow vs 3 days from now

26%

44%

19%

11%

Don’t trust 3 day fcst

40% pop on 3 days: 
very high

Don’t trust  any fcst?



What does POP mean?
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What does POP mean? 
 (13 NWS Forecasters)

Thesis:  Meteorologists 
are not unanimous on 
what they think POP 
means.

53.8%
(7)

30.8%
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7.7%
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7.7%
(1)
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Other

(23 Total Meteorologists)



What does a 10% tornado 
 contour mean in a SPC 

 Convective Outlook?

10% chc of 
TOR w/in 25 
miles

greater than 
normal chc of 
TOR w/in 25 
miles

greater than 
normal chc of 
TOR at your 
location

10% chc of 
TOR at your 
location

lesser than 
normal chc 
of TOR at 
your location

72.7%

25.5%

10.9% 7.3% 3.6%

>  Education works! 
>  Outreach effective in 

application of probability?

Both mets and non-mets 
missed the question.



What does 60 % probability in a TOR  watch 
 mean?

Question courtesy:  Greg Carbin, SPC

25% (14)

25% (14)

49% (27)

Most professions 
missed the question.



Forecaster Confidence

Warning Decision Training Branch

 
Advanced Warning Operations Course

> Challenge:  How do we get 
forecasters calibrated against 
one another?



The forecast says “showers likely”. How 
 confident are you that it will rain in your area?

7.3%

N=55

14.5%

29.1%

38.2%

9.1%

1.8%

Likely:  60-80%



Ranking Qualitative Probability Terms

Average Rankings
1: LOW
7: HIGH



Ranking Qualitative Probability Terms
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Assigning Probabilities to Qualitative 
 Terms (most common answers)

Highly Likely 80‐90% High Risk 80‐100%

Uncommon 10%, <10% Moderate 

 Chance
50%, 40‐60%

Unlikely 10% Rare 5%, 1‐5%

Likely 60%, 80%, 60‐

 80%
Never 0%  

 [nonzero responses]

Possible 50% Common 50%, 70%

Slight Chance 20% Slight Risk 20‐30%

Once in 100 

 yrs
1%        

 [90,96,99]
Normal 50%



IPCC Probability Terms



Ways to Define Probabilities
• Comparing similar conditions/events/watches  

– 60% prob in TOR watch
– Probability of precipitation

• Forecaster confidence 
• Model ensembles

– 10 of 25 members with 2 m temp < 32 F:  40% 

• Points vs areas  
– POP vs convective outlook probability  



Summary

• Hypothesis:  Lack of consensus among NSWW 
 attendees (even meteorologists) about 

 expressions of uncertainty (not 100% numerate)
– Proved mostly true
– Tend to agree with public in uncertainty inferred from 

 deterministic forecasts

• Need consensus among meteorologists
– “characterizing uncertainty”
– definitions and calibrations

• Need education/outreach to power users before 
 public outreach



For the Future?

• Need much more work in this area

• “Real”
 

social scientists need to study forecasters
 in addition to user communities

• Are we ready to develop more probabilistic 
 products?

• If so, are customers ready to use them? 



NWS Point‐n‐Click Forecast
 http://www.weather.gov



NWS
 Hourly 

 Weather 
 Graph



SPC Convective Outlooks



NHC Hurricane Track and Wind Forecast

http://www.nhc.noaa.gov



HPC Accumulation Composites

http://www.hpc.ncep.noaa.gov



HPC Winter Weather Impact Graphics



What Do You Think?

• NSWW Attendees
– Educated/Power Users (vs

 
Public)

– Diverse backgrounds/professions
• Do we agree?
• Short Electronic Survey 

– 8 questions + 2 demographic 
– 5 ‐10 minutes
– Anonymous
– Laptops  in Expo Room

• Results Show:  Saturday 


	Uncertain about Uncertainty:�Part 2
	Disclaimer
	`
	`
	Slide Number 5
	Morrs, Demuth, & Lazo Survey 
	Demographics of NSWW Study
	Inferred Uncertainty: Deterministic Forecasts
	Deterministic vs Probabilistic vs Rationale
	Inferred Uncertainty: Same POP�tomorrow vs 3 days from now
	What does POP mean?
	What does POP mean? �(13 NWS Forecasters)
	What does a 10% tornado contour mean in a SPC Convective Outlook?
	What does 60 % probability in a TOR  watch mean?
	Forecaster Confidence
	The forecast says “showers likely”. How confident are you that it will rain in your area?
	Ranking Qualitative Probability Terms
	Ranking Qualitative Probability Terms
	Assigning Probabilities to Qualitative Terms (most common answers)
	IPCC Probability Terms
	Ways to Define Probabilities
	Summary
	For the Future?
	NWS Point-n-Click Forecast�http://www.weather.gov
	Slide Number 26
	SPC Convective Outlooks
	NHC Hurricane Track and Wind Forecast
	 HPC Accumulation Composites
	Slide Number 30
	What Do You Think?

