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For doing scientific
outreach you must:

“establish scientific credibility and carefully evaluate
whether they have the unshakeable temperament that is
necessary for times when they may be challenged”

--Dr. Marshall Shepherd in http://
www.nature.com/naturejobs/science/articles/10.1038/
nj/533-231a



Who's Your Speaker Today?

W 5:50p
PEEadd Fri 8/1

SYease (_7(.)//'/
Gala Co-Chairs, Nataliec Allern & Gara Ysdell Lee,
and the CPF Board of Directors as we celebrate the incomparable \

Dr. Yare Goodall (Exemplar Awardee),

Dr. Mearshall « Vu/)/uw/ (Protector of the Earth Awardee),

Gartere & Olivia Sies (Young Superhero for Earth Awardees)
and other amazing environmental heroes.

Our special guest will be CNN broadcast legend, /vy Sing.

Sun 8/3

362 WEAHD \< Weather Center Live W Weather Center Live >

363 GEBA \\ Christ for All Nations = Joel Osteen } Joyce Meyer: Battl

364INSP  |<Dr. Quinn, Medicine... 1 Christy
1&:56 GTV \< Lest We Forget ‘ Power 4 } Today f Cau for Prayer >
Don’t miss out! This eco-benefit is known to sell out, so we encourage JLW — e S ‘ STeom sesame =
you to purchase your tables or tickets early. ol WHT \

Champion forest Ba... l Rabbi Jonathan Ber. f lriternatlonal Fello

- 12hrs ® + 12hrs @ GL

Forbes

10 Stocks to Buy Now

10 Common Myths And Misconceptions About
The Science Of Weather

40-years of
FOLLOWONFORBES(7) W 3\ ff & MR X partnersh[p in Asia.

Opinions expressed by Forbes Contributors are their own.

& Marshall Shepherd, GSK and Slngapore
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Well, it’s that time of year. Media organizations are
covering the “forecast” from the Old Farmer’s Almanac. o

. L ) ] to find your edge in Asia. smgap@}’e
This year it is saying more freezing temperatures and more
snow. I am not going to write about the accuracy of
almanacs. There are good discussions about this by Eric

Holthaus in Slate, Meteorologist Scott Sabol or Capital
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Everyone Has a Bully Pulpit Now.....
Too Many Graphs, Not Enough Common Ground

“I have 20 inches of Global Warming in my yard™...
Cute Tweet But Oh So Scientifically Wrong

Overcoming Perceptions
The Causation Problem

Zombie Theories



Everyone Has A Bully Pulpit
Now



HOW TO GET AWAY WITH SAYING SOMETHING CRAZY

1. Begin with "I'm 2. Say something 3. End with "I'm just
no expert, but” crazy. asking questions."

MAYBE KENNEDY WAS T
I'M NO EXPERT, BUT... ASSASSINATED BY NASA

BECAUSE HE LEARNED QUESTIONS!
THEY WERE GOING TO
FAKE THE MOON
LANDING. )

Cyanide and Happiness © Explosm.net




Opinion Differences Between Public and Scientists

% of U.S. adults and AAAS scientists saying each of the following

Biomedical sciences m AAAS sclentists ° '
Safe to eat genetically ~ I (
modified foods ' O o

Favor use of
animals in research O

Safe to eat foods .

grown with pesticides

Humans have evolved

| IF IT WASN'T FOR BLOGS,
CHdondsmerkoes, PODCASTS, AND TWITTER

be required I'D NEVER KNOW quT,5
_GOING ON...

Climate, energy, space sciences

Climate change is mostly
due to human activity

Growing world population
will be a major problem

Favor building more
nuclear power plants

Favor more

offshore drilling

Astronauts essential for

future of U.S. space program

Favor increased use
of bioengineered fuel
Favor increased

use of fracking

Space station has been

a good investment for U.S.




Who's the Expert on Weather and Climate!?

NETWORK
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BALTIVORE, MD
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I'm a rodent,
not a
meteorologist!
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Too Many Graphs, Not
Enough Common Ground



Graphical Display of Boston Snow Statistics Since 1938

Cumulative snowfall in Boston per winter since 1938.
Data from NOAA (Boston Logan Station).
Figure Vincent Van Eylen.

2014-2015 15 March 2015, Winter 1996,
total 275.8¢cm total = 273.3 ¢cm
1995-1996 (108.6 inch) (107.6 inch)
1993-1994
1947-1948

Average
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Terms that have dlﬂ‘erent meanings for scientists and the publlc 1

Scientific term
enhance
aerosol
positive trend
positive feedback
theory
uncertainty
error
bias
sign
values
manipulation
scheme

anomaly

Public meaning

Improve

spray can

good trend

good response, praise
hunch, speculation
Ignorance

mistake, wrong, incorrect
distortion, political motive
indication, astrological sign
ethics, monetary value
illicit tampering

devious plot

abnormal occurrence

Better choice
intensify, increase
tiny atmospheric particle
upward trend
vicious cycle, self-reinforcing cycle
scientific understanding
range
difference from exact true number
offset from an observation
plus or minus sign
numbers, quantity
scientific data processing
systematic plan

change from long-term average

A table from the article :




Different styles of communication

Background Bottom-Line
RESEARCHER
Supporting Details So What?

PUBLIC
Results/Conclusions Supporting Details

AVAAAS




Farmers skeptical about validity of climate change

May 9, 2014 by Mick Kulikowski

Featured l

The recently released National Climate Assessment, reported by a team of

Best of |
300 experts, including a panel from the National Academy of Sciences, revoluti
asserts that climate change is already impacting the United States, and that {:mﬂg

the warming of the past 50 years is "primarily due to human-induced

amicoinne nf hant trannins nacne " —




Establish Contact A CLIMATE SCIENTIST’S ELEVATOR PITCH

, | WOULDNT START WITH SCIENGE.
Listen START WITH VALUES.

°/\Y WHAT YOU CARE APO

IE?\Q\) YOU ARE TA .J.mw T\_,.

 — m

THEN, THE SCIENCE MESSAGE

L Lessen Mistrust COES LIKE THIS: IT'S REAL

J Ll

[T'S US.IT'S BAD. BUT THERE

A Assess Needs ARE ALL KINDS OF SOLUTIONS. | v KAIHANN[ HA]H[][[ |

AN EXAMPLE: 1 CARE ABOUT TEXAS.* WE DON'T HAVE A FUTURE WITHOUT WATER. CLIMATE

CHANGE WILL MAKE WATER MORE SCARCE HERE."* WE KNOW CLIMATE 15 CHANGING AND HUMANS

ARE RESPONSIBLE.*** BUT HERE ARE ALL THE GREAT THINGS WE'RE ALREADY DOING (6N DXAHFLLSI]
N N urture AND WE CAN DO MORE IN TEXAS TO BENEFIT OURSELVES AND GIVE OURSELVES A MORE SECURE

FUTURE.****

*{TART WITH VALUES AND A FERSONAL COMNECTION **GIV THE LOCAL CONTEXT ***TALK SCIENCC IN FLAIN TERHS ****TALK ABOUT LOCAL SLUTIONS AND BENETITS

o AND SANDWICK THE WHOLE THING IN VALUESE SEL THE ORIGINAL VIDED AT CLIMATECROCKS.COM
D Deliver




Where Does Your Food Come From?

California’s drought affects the whole country’s fruits, veggies, and nuts.

Percentage of Total US Production by County
<10% 10-20% F~ 20-30% . >30%

B Exceptional drought
B Extreme crought
Severe drought

Moderate drought 99% of all US
Abnormally dy a'monds

98% of all US 95% of all US
pistachios broccoli

91% of all US 90% of all US
grapes tomatoes

S

Crop maps based on 2012 figures. Data: US Drought Monitor, California Department of Food
and Agriculture, US Department of Agriculture. Art: US Drought Monitor, Wikimedia Commons.

99% all US
walnuts

92% of all US
strawberries

74% of all US
lettuce

Common
Ground...

California has
about one year of

water left. Will
you ration now:




Industry Awakens to Threat of Climate Change

By CORAL DAVENPORT JAN. 23, 2014

WASHINGTON — Coca-Cola has always —e ] ]
been more focused on its economic bottom -
e \ = .
|

line than on global warming, but when the

company lost a lucrative operating license in : : \
India because of a serious water shortage

there in 2004, things began to change.

Today, after a decade of increasing damage
B\)D APES to Coke’s balance sheet as global droughts
i A, dried up the water needed to produce its
soda, the company has embraced the idea of
climate change as an economically

disruptive force.

“Increased droughts, more unpredictable
variability, 100-year floods every two years,”
said Jeffrey Seabright, Coke’s vice president

. . us A Coke bottling plant in Winona, Minn. The company has been affected by global droughts.
for environment and water resources, listing

“Increased drought, more unpredictable variability, 100-year floods
every 2 year,” said Jeffery Seabright, Coke’s VP for Environment and
Water Resources, when we look at our essential ingredients, we see

those events as threats”

Via New York Time



“l have 20 inches of Global

Warming in my yard”...Cute
Tweet But Oh So Scientifically



Weather is your Mood,
Climate is your personality



< Climate
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Uncertainty?

“l find now that in the era of ‘arm-chair’ science —
many people just don’t understand the scientific
process, the peer-review process, etc. They see
things more like a legal system and reasonable
doubt. If there is reasonable doubt or slight
uncertainty, they think the basic scientific premise
is flawed. Science doesn’t work that way. There is
uncertainty in an 80% chance of rain, but you will
probably grab an umbrella. There is uncertainty in
many medical doctors' diagnoses, but we consume
the information”---Dr. |. Marshall Shepherd



Peer-Review and the One-Study Mania

® Outside of Academia, Peer-Review is Relatively
Meaningless Concept

® People DO understand concept of FDA Approval
of Food and Drugs.

® Ciriticism of Peer Review Process (some
warranted) shapes certain confirmation biases



Overcoming Perceptions



Dr. Shepherd, All of this Snow in Boston,
What Do You Mean Climate is VWarming!?

Snowiest 7-day periods in Boston since 1891

28.5 in. 28.3 in.

Jan 27-Feb 2%, Jan 2-8, Jan 3-9, Feb 12-18, Jan 20-26,
2015 1996 1996 2003 2005
* As of 10 p.m.

SOURCE: National Weather Service GLOBE STAF
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Woatch, Advisory, Warni

Perception




The Atlanta Snow Forecast (2/25). How did NWS do? Pretty Good, | think!

NWS Predicted Preliminary Actuals

- oq . . . Preliminary Snow Totals
loday/Thu Snow Forecast (Official) Sl Putartnn A0 SRS
! i

ZLocally
Higher
Amounts
Possible

=0 {
"/ “ e oot roow us: B9 0 3 “ T . rotow us: B W)

QLS I08%S 002 AM Y e ather gov stiants QX/2WI0LS 0422 AM Y W ATRer Qow MiAT A

NWS colleagues did a great job with the N. Georgia event. Left (Prediction), Right (Preliminary
actual totals). Yes, the Rain/Snow Line ultimately crept about 15-20 miles further north. NOTE:
forecasters warned that could happen. In meteorology, that is a great forecast given where are
capability currently lies (accurate to within 15 miles, think about that). But, if you expected
something and didn’t get it, you may be upset. Read my blog, 6 things to know about snow
forecastingin the South, to see why this was a pretty good forecast-—
http.//www.wunderground.com/blog/DrShepherdWxGeeks/comment. html?entrynum=38

Dr. Marshall Shep




Heat Lightning

It Doesn’t Get Cold In Deserts.....

How are Hurricanes and Typhoons Different!?

Weather Forecasts are Wrong 50% of the Time

Clouds coming out of airplanes are a government conspiracy
Polar Vortex

How are Weather Forecasts Made!

Weather Apps are always right.

Beware of “Wishcasting and Watch the Evolving Forecast



The Causation Problem



Were SC Floods Caused by
Climate Change!

Ingredients of the South Carolina
Rain Catastrophe




EXTREME WEATHER TRENDS: VWHAT DO WE KNOW!?

>

Precipitation

Understanding the Causes
Hgh Confidence

Q- Q- @

6 Tornadoes @ Snow @ Droughts

Thunderstorm
Winds

e ) CLIMATE
™ Reliability of Observations 1" Confence OD

Source: Peterson et CENTRAL

Figure 2: Our understanding of extreme weather trends within the context of climate
change is a function of the reliability of our observations coupled with our understanding of

the causes of the extreme weather phenomenon. Source: Peterson et al., 2013.




New National Academies
Study on Attribution

An ad hoc NRC committee will examine the science of attribution of specific
extreme weather events to human-caused climate change and natural variability.

® Provide an assessment of current scientific understanding and capabilities for
attribution of specific extreme weather events to climate change.

® Provide guidance about the robustness of extreme event attribution science. The

uidance should discriminate among different attribution approaches and

& & PP
different classes of extreme events, and it should consider various characteristics
of the analysis (e.g., data coverage and quality, model performance, etc.).

°

|dentify research priorities for further development of the approaches.



Zombie Theories



“It is difficult to get a man to
understand something, when

his salary depends upon his
not understanding it.”

- Upton Sinclair




Zombies abound...(»'s

MOST USED

Climate Myths Most skeptics focus on very short-term or
long-term climate changes without looking
at the rate at which the changes are
occurring. They also tend to look at one
place rather than consider the entire globe.

Climate's changed before
It's the sun
It's not bad

There is no consensus

Changing climate will cause some areas to
improve, particularly in the short to medium
term, while other suffer most of the
consequences.

It's cooling

Models are unreliable

Temp record is unreliable

Animalz and plants can adapt
[t hasnt warmed since 1998 L
And “No, It's not about Grant Money ©

kLl Antarctica is gaining ice

View All Arguments...

www.skepticalscience.com



Climate Scientists General Public
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Find Common Ground

Gaussian or Normal Distribution

\ Mean or average
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values below mean values above mean




“Climate change is the challenge of our time. Each of
us must recognize that the risks are personal. We've
seen and felt the costs of underestimating the financial
bubble. Let’s not ignore the climate bubble--

“l have come to conclude
that greenhouse gases
and carbon pollution is

L \{
NG N e !

: hot a good
University Lecture s
Executive Direx-l:‘]il}j::gg 1{11; glllifrpﬁ se Initiative t h I n g ............

"The Climate Conscience of a Conservative"

3:30 PM September 15,2015




This is Happening Whether You Are Conservative,
Liberal, or Other (KC, Shepherd, and Johnson 2015)

1990s Overall Vulnerability Index




For my kids’ sake, | hope those that say changes
are a hoax are right...l have far more to lose
than gain by being right..............

DAWG DAY AFTERNOON







