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Uncertainty: Weather & ClimateUncertainty: Weather & Climate
 TV MeteorologistsWaterAir
 H2O : USGS
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Dual‐coding Learning Theory
 Allan PaivioCanadian PsychologistCanadian Psychologist1969
 LISTENINGLISTENING( AUDIO )
 “reading”reading  IMAGE
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60% 30%Uncertainty
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What is a 60% chance of Rain?What is a 60% chance of Rain?
 • A 60% of the day will be wet?A. 60% of the day will be wet?– or
 • B 60% of the area will be wet?• B. 60% of the area will be wet?– or
 • C.. 60% chance of .01” at one spot
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60% chance of rain today.
 Out of 100 days with the same atmospheric conditionsOut of 100 days with the same atmospheric conditions
 it will rain* on 60 out of those 100 daysit will rain  on 60 out of those 100 days
 …………………………………………….40 of the days will be DRY!
 * >0.01 inch at a given spot.
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Human Factors
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Completing the Forecast: Characterizing and Communicating Uncertainty
 for Better Decisions Using Weather and Climate Forecastsfor Better Decisions Using Weather and Climate Forecasts
 N i l R h C ilNational Research Council 
 ISBN: 0‐309‐66261‐3, 124 pages, 8 1/2 x 11, , p g , / ,
 2006 
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Where?Where?
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Hurricane UncertaintyHurricane Uncertainty
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Cone of Uncertainty
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“    i l  i“…  social science…could improve hurricane graphics ....”could improve hurricane graphics ....
 Kenneth BROAD,Anthony
 LEISEROWITZLEISEROWITZ, Jessica WEINKLE,
 Marissa STEKETEEMarissa STEKETEE
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HurricaneCharlie2004
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HurricaneCharlieCharlie2004
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x
 Punta Gorda
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A Bl b? R d C ?
 Cone of UncertaintyA Blob?                          Red Curve?
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Hurricane Forecast Cone:
 The cone = probable track of the center of hurricane
 Based on the past 5 yearsBased on the past 5 years,60‐70% of the time the “eye” will be within the cone
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Uncertainty  “processing”at 50 mph!at 50 mph!

Page 26
                        


Page 27
                        

Keep it Simple & Relevant
 • 150 mph winds =
 4” /hour rainfall=
 20’ waves= 
 TWC: Lyons
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Tornado Risk(uncertainty)
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Climate Forecast: 1 monthClimate Forecast: 1 month

Page 30
                        

Climate Every DayClimate Every Day
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1st Rule: KNOW YOUR AUDIENCEs
 Decision Makers
 S i P liSci Policy Leaders
 C i l & O ti l
 Group 1: In-reach / Outreach
 - policy relevance &/or societal applicationsAGENCY HQ
 Commercial & Operational 
 Public Media Group 2:  Public Media
 Educators & Students
 Museums, Science Centers, After School, 
 Group 3: Formal Education- Colleges, High Schools, K-12
 Science Attentive Public, Citizen Scientists
 Science Interested Publics
 Community‐based Programs Group 4: Informal Ed- Museums- Zoos
 A i
 Public Continuum
 31
 Residual Public - Aquaria
 modified from D. Herring
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5 categories of TV Meteorologists
 What is the Cause of Climate Change?
 Natural Causes
 Natural & Human
 Natural 
 Human Natural & Human
 Human
 Don't KnowNatural AND Human Not Happening
 GMU Survey Winter 2011
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Uncertainties of Climate Beliefs  (a few samples)
 Concerned 27%: GW is real.  Don’t see personal threat.
 Cautious 25%: Think that scientist disagreeCautious   25%:  Think that scientist disagree.
 Disengaged 10%: (Apathetic) haven’t thought about it.Isn’t it far in the future?
 Doubtful 15%: Have actively thought about it.How can humans cause it.  Isn’t it natural? 
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Uncertainties 
 1. Is it Real?  (happening now and here?)
 2. Is it Bad?
 3. Is it caused by Humans?
 4. Do Scientists Agree?
 5. What can we do?
 + others
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S H l Cli t i d “ i ”Susan Hassol: Climate science word “meanings”
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How is climate different? l hClimate vs. Weather
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Man is tipping the odds* with CO2Man is tipping the odds  with CO2
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Consensus of Climate Scientists
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Analogies: Medical 1 
 When you are sure about climate change, then tell me.
 Dr.: ‘Well, I am very concerned about your heart condition. I think you should be on a low cholesterol diet and 
 iexercise.
 Would anybody say to their doctor ‘If you can't tell me precisely when am I going to have the heart attack and how severe it will be.’ then why should I change my lifestyle?' ‐lifestyle?  
 Inspired by Stephen Schneider, Ph.D.
 climatebites.org/
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Insurance Companies & RiskInsurance Companies & Risk
 • “ When you are certain, come back and talk to us.'”y ,
 • That is not the way it works in any other form of life. 
 • Not in business.  Not in health.  Not in security.  
 • In climate we have pretty good ideas about what could happen. We do not have the detailed picture and we are not going to for several decades.g g
 • What we are doing is taking a risk with the life support system of the earth and humans have to decide if we want to l th t d "slow that down."
 climatebites.org/
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Extreme Weather:“is a preview”
 The science tells us that we will see more and more extreme weather as the earth warms. Think of today's extreme weather as 
 is a preview  
 ya "sneak preview" of what lies ahead on our current path.
 Recently, Kevin Trenberth, Jim Hansen and a number of other leading climate scientists have stopped saying the standard line
 "Extreme weather has many causes, and there's no way to tell whether warming  caused this event," and begun emphasizing g , g p ginstead that warming almost certainly contributed to the event
 climatebites.org/
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Extreme 2Saying global warming isn't real because last winter was cold and snowy, is like saying that spring's not happening because Friday was cooler than Monday. You have to look at the longer trend.
 We tend to overestimate the probably of events that are current or easy to remember
 climatebites.org/
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Computer Models“Essentially, all models are wrong, but some are useful” —George E. P. Box.Climate scientists are NOT  trying to make 'absolute' predictions;what scientists are really doing is trying to identify, within given 
 b b l h h l k l l fprobabilities, the outcomes that are likely to result in a variety of circumstances.
 Quantifying uncertainties is important in all scientific research: without an estimate of confidence, a result cannot be placed in context cannot be given meaning But it is essential in climatecontext, cannot be given meaning.  But it is essential in climate science because climate is, by definition, the statistics of weather: and statistics is the science of uncertainty.
 climatebites.org/
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Family Safety 1Family Safety 1
 Would you put your grandkids on an airplane that 97% of aerospace engineers declared unsafe,because you heard 3% say "no problem, it's perfectly sound?"
 climatebites.org/
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Schwarzenegger
 "If 97 doctors say my son is ill and needs medication and
 Schwarzenegger
 If 97 doctors say my son is ill and needs medication and two say, 'No, he doesn't, he is fine,' I will go with the ninety‐seven. It's common sense ‐ the same with global arming We go ith the majorit the large majorit "warming. We go with the majority, the large majority." 
 Schwarzenegger's original quote refers to 98% instead of 97% due to di T b ti t d thi t 97%rounding.   To be conservative, we corrected this to 97%.
 climatebites.org/
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Science is a jigsaw puzzle not aScience is a jigsaw puzzle not a house of cards. 
 The evidence for human‐caused climate change is not a house of cards that will collapse as soon as one piece is taken away. It's more like a mountain of pebbles: scrape a couple of pebbles off the top, but the mountain is still there.
 Scientific knowledge accumulates bit by bit over decades ofScientific knowledge accumulates bit by bit, over decades of laborious research.   Gradually, the overall picture emerges.   Even if you remove a few pieces, the overall picture doesn't change
 climatebites.org/
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Mother Natureis neither Republicanis neither Republican 
 nor Democrat.
 Mother Nature is just chemistry, biology and physics.
 That's all she is. You cannot sweet‐talk her.You cannot spin her. 
 Mother Nature is going to do whatever chemistry, biology and physics dictate”
 "Mother Nature always bats last, and she always bats 1.000" — Rob Watson
 climatebites.org/
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CO2= steroids for the atmosphereCO2= steroids for the atmosphere
 "Just as steroids make the baseball player stronger and increase his chances of hitting home runs, greenhouse gases are the steroids of the climate system, they increase the chances of record breaking heat to occur compared to record breaking cold.”record breaking cold.
 —Dr. Gerald Meehl, UCAR
 climatebites.org/

Page 50
                        

Overcoming Barriers:
 GoalChallenge
 Easy Difficult Very Diffi lEasy Difficult Difficult
 Earn Confidence
 Create Awareness
 Deepen Understanding
 Gain Satisfaction
 Motivate Enactment
 50
 Motivate Enactment
 K. Rowan: CAUSE Model of Risk Communication

Page 51
                        

Political Beliefs and World ViewsPolitical Beliefs and World Views
 • People tend to push back when presentedPeople tend to push back when presented information that appears to challenge their predominant group (tribe) viewpredominant group (tribe) view.
 • Birds of a feather flock together. 
 Th f h i d b• The status of their group needs to be protected.
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Certainties
 1. It is Real!   (happening now and here?)
 2. It is Bad!
 3. It is caused by Humans!
 4.  Scientists Agree!
 5. We can do something!
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