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Introduction

You can learn a lot in 100 years—just ask the Earth and space scientists who make up the AGU

community, and their peers as they celebrate an upcoming Centennial. The threads of scientific

discovery that have led to everything we know about our planet, oceans, and atmosphere today

continue unfurling toward a future of grand challenges, ongoing exploration, new discoveries and

i nnovative soluti ons. daunting, escitiny,randwitally snpdrtdéne—ta nids i at’” sonc
just as important that we communicate our progress and its implications with all of humankind.

Since 1919, AGU has built a thriving community that connects scientists, inspires collaboration, and
amplifies your achievements — helping elevate the visibility and value of Earth and space science and
its contributions to a better world.

Now, aspartof AGU’ s Cent enni al c el ipdpireyduitoshare yowreciehce,poe t o
connect you and your work with the wider world and to amplify your voice and the contributions of
the Earth and space science community in creating a more sustainable future.

How This Guidebook Will Help You

This guidebook distills a vast body of knowledge for communicating your science with the media and

the general public into essential practices that you can apply to any situation. It offers more nuanced

tips for talking about tough topics, specifically natural hazards, risk, and climate change. Yo u ' | | al so
find templates to help you craft key messages, and a compiled a list of additional SciComm

resources.

So, go ahead: unleash the forces within your own U this i t
nature — the ones that inspired you to pursue a life Se this Inner energy to

of curiosity, exploration, and discovery in the Earth connect with others, to

and space sciences. Use this inner energy to . .
connect with others, to amplify your passion for am pl Ify your passion

the work you do, and to inspire respect, for the work you do,
appreciation, and awe for the world around us. and to inspire respect
There has never been a better time for scientists to appreciation, and awe
step up and speak out. The planet and its people for the world around us
need you! '
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Six Steps to Successful SciComm for Every Situation

Science unveils mysteries, breaks new ground, and is just plain cool. Whether

I t ' saturahwender of a solar eclipse or the discovery of an underground lake
on Mars, these basic communication practices will help you share your science
In a way that is clear, interesting, and relevant to the audience.

I Relax
Yes,y ou’ r e a busicthi®contekt yaur role as a communicator comes first. Think of the
situation as a conversation, notalecture—even i f vy ewho wikdo mbseof tikertalking. By

inviting interaction, you will more effectively engage your audience. Be confident that you know your
subject matter well enough to go off script, allowing for questions and the exchange of ideas.

i Know your audience

Are you speaking to a reporter, or members of a local Rotary Club? A classroom full of middle
schoolers, or a group of policymakers? Each audience brings its own set of interests, concerns, values
and priorities. Take these into account as you choose, craft and frame your messages.

I Boil your science down to three key messages

As a communication rule of thumb, concepts and ideas presented in threes are inherently more
interesting and memorable for the audience. Distill the body of information on your topic into three
main messages.

I Frame your messages
Think about the context that will resonate best with the audience, then put your messages into that

framework. For exampl e, “ We al | c aruehedth] safedrinkimgwaterjc hi | dr e

[ high energy bill s]

I Ignite interest, then inform

Captureyour audience’s attention right away by maki
sharing a surprising fact. In journalism, thisiscalledt he “"ho bk tthleatt hd aamgt ur es

attention and motivates them to keep reading. Your approach here may vary based on what is most
likely to spark audience interest and keep them tuned-in, but the principle remains the same: hook
their attention early to help keep them engaged.

i Tell astory

In the words of scientist, author, and film-maker Randy Olson, tell a good story and the world will
listen. Even in academic circles, the most popular professor in a lecture hall or speaker at a scientific
meeting is probably the one who tells good stories woven out of completely accurate facts. Scientific
narratives increase understanding, interest and engagement — and are also a lot easier for non-
scientific audiences to recall, and ideally share.
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https://sharingscience.agu.org/share-science-in-the-news/
https://sciencepolicy.agu.org/toolkits/
https://sharingscience.agu.org/sharing-science/sharing-science-helpful-hints/potential-audiences-and-partners/
https://sharingscience.agu.org/files/2014/10/Brainstorming-Reaching-out-to-Community-Groups.pdf
https://www.youtube.com/watch?v=Pb5kGJnm13c&feature=youtu.be

Sharing Scienced &€ssential Tips & Tools for Communicating
your Science

Best practices What NOT to do What to do
Avoid jargon or X“driver .. n“powerf ul infl uen
words X“computer modnD“computer simul at
that have different . .

“ : n*“ ..t his -cvirteoastcgls. "a
public than for feedback effec
scientists.

Keepthingssimple x+« pye t o -efféacteofa N “ Parts of the eas

and relevantto the  jce sheets levering up areas  especially vulnerable to flooding

audience athand.  of the east coast 20,000 because of a combination of global
years ago, portions of the sea-l evel rise and |
east coast are experiencing
land subsidence that will
exacerbate other sea-level

rise.
Avoid lecturing. X“Today | will n“l want to start
research on tornadoes and tornadoes have affected you and this

how this affeccommunity.

Don’ t use x“ Gl obal war mi n“ Gl obal war mi ng i
generalizations. projected to have many change the whole character of our
negative effects on the whole  state. For example:
world—and t hi s r e n In50years our summers are likely
to feel more like summer in [the deep
South].
n The solid freeze that we expect on
Lake Superior is no longer
predictable..
n The last frost of the season will be 3
weeks earlier, meaning [X] pests will
thrive..
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Best practices

What NOT to do

What to do

Give examplesthat x« pr ought in o
mean something to  aans that soil moisture

peopl e’ s

When using
numbers or
measurements,
use social math to
provide scale.

Emphasize the
value of science

Provide context

End on a positive
note, with how
science is part of
the solution

AGU100

I levels will be altered by [X
amount].”

X*There are 50
of diesel fuel at the

abandoned base camp.”

X Sea-level rise of [X] inches.

X [X] money saved [or lost].

X*“] study coro
ejections and other space
weat her . ”

X“] study the
Gl acier .”

X“This i s a se
and we have to act now to
avert catastrophe.”

ADVANCING
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n“Drought in our a
intensify, putting more pressure on our
already stressed water resources and
increasing the threats of wildfires; last
year alone, wildfires destroyed [X]
homesandcost[Y]do !l | ar s ...

n “There is enough diesel fuel at the
base camp for a car to circle the globe
80 ti mes."”

nThat ' s a | oss of
beachfront.]

n This amount could send a child to
college

n“The research tha
conditions on the sun helps predict

and prepare for major power-grid
outages and disconnects with our
weat her and GPS sa

n-*“|I study t hGacid,itha e
fastest melting glacier in Antarctica,
responsible for about a quarter of
Antarctica’'s ice |

n “[My scientific discipline] helps us to
overcome these challenges with
solutions that can improve our quality
of life [e.g., better water or land use,
building designs, health and safety
measures, emergenc



Communicating Probability and Risk of Natural Hazards and
Disasters
Earth and space scientists continually search for ways to provide more warning

time before disasters strike, and to recommend appropriate ways to respond to
natural hazards before they become unmanageable. These tips will help you
communicate effectively about impending risks and recommended responses,

hopef

\%
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ully minimizing related damage.

Know your audience.

This is the first rule of effective communication, regardless of your topic. Who are you
speaking to? What’'s important to them/ wktt
the information you have to share, or will they be resistant? Considering factors like these will
help you tailor your message to your audience in a way that is more palatable to them —
increasing the likelihood they will listen to what you have to say and respond in the
appropriate, or desired way.

Make your motivation part of the message.
Scientists share knowledge about natural hazard and disaster risks to inform and promote

community preparedness, safety and resilie
pl ace of concern for a community’s well bei
audience.

Make it local, relevant,andir eal 0 f or the audience
Refer to things people can see, or have previously experienced, in their community, such as
record-breaking heat waves, increases in street flooding, and so on. Making the event tangible
adds meaning and resonance to your message and dissuades potential skepticism and
apathy.

Use storytelling to make the message stick.

Anecdotes, examples, and relevant metaphors add context, meaning, and memorability to
your messages. Use examples that are appropriate to the situation and the scope of the risk
you’' re tal kiidagmiaghaasdsas metodranata.

Choose words wisely.

Even in a shared language, words have different meanings — like cycle, modeling, or dating,
for example. To communicate science effectively, use words and language geared toward
non-scientific audiences and eliminate jargon completely.
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https://sharingscience.agu.org/sharing-science/sharing-science-helpful-hints/potential-audiences-and-partners/
https://www.youtube.com/watch?v=XJIbZOtTo6Q&index=1&t=3s&list=PL7Ihm2Mh3MZ493Owe5NrmsUPXAdvborj8
https://www.youtube.com/watch?v=AG442nPu2CU&list=PL7Ihm2Mh3MZ493Owe5NrmsUPXAdvborj8&index=6
https://www.youtube.com/watch?v=Pb5kGJnm13c&feature=youtu.be
https://sharingscience.agu.org/jargon-and-how-to-avoid-it/

V Use no Auncertainodo ter ms.

A

Uncertainty is a part of scienceand ofascie nt i st’' s vernacul ar, but if
message to non-scientific audiences,pr esent it i nstead as | evel of
certain of something, or more, say that. If you DO know something for a certainty, mention that

part. Referencing uncertainty—and even using words | ike “coul d”
negative impacts — can introduce doubt and skepticism, undermining your credibility. Instead

of fer broader, yet still tangi bl e Weaacknmsvthathat t h
we're facing dangers that range from”inconveni el

o Some things, like probability, are inherently uncertain. In these cases, find ways to
couch the information in more definite terms. For example, use the number at the top
of the range, with {@lméeri daretr,s” |adKlagimdssnemhd lg ha
i kel y."”

End on an empowering note. Pl ug your scienc:ée
Remind people that they have some [scenificr ol over
discipline] helps us understand why and when these things are likely to happen, so we can

take precautions and get out of harm’'s way."’

V =d | l ADVANCING
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Crafting and Framing Messages about Natural Hazards and
Disaster Risks

Key messages are the main points you want an audience to hear, remember
and, in some cases, act upon — so presenting a set of facts and figures without
context is not enough. Effective messages provide meaning that can influence
how your audience perceives and responds to the information you share.

©

What you want the The audi enc Goal/desired outcome
audience to know

The communication equationt SOLVE FOR A X0

1. What do people need to know?
Stick with what’'s most i mportant for people to |
confusing) details or background information.

2. What do you hope to achieve through your communication?
In the case of natural hazard and disaster communication, desired outcomes might be:
I Toinform and spark action (preparation, evacuation, etc.)
I To influence public policy

3. Who is your audience? They are variable in your communication equation.

f What's important to them/what do they value?
9 Are they likely to be receptive to the information you intend to share, or will they be
resistant?

I How you can best frame your message to achieve your desired outcome?

AGU 100 &, 9



Framing your hazard/risk message

Framing your message doesn’t mean alter

information in a way that makes it more likely to resonate and stick with the
audience, based on what you know, or can assume, about their values, biases,
and worldview.

For example:
1. Beprepared.” Be prepar ed f oranénpewermgand broadly@appealing i s

message. Individual-focused people hear this as a call to take care of themselves; community-
focused people hear it as a call to help the community at large.

2. Personal responsibility.“ Ever yone i s responsi bl e fdrt’ tshaeaipr ta
you to do what you can to protect yourself, your family, and your home.” This kind of message
is likely to appeal to people who value individual freedoms and believe in fewer regulations
and restrictions.

3. Stewardship.“ Pr ot ecting the planet is important; toda
generations and leaves the world abetterp| ace. ” Thi s approach is ofte
future risks, such as sea level rise and climate change — and will appeal to those who value
environmental responsibility.

4. Working together.* 't °' s i mportant to work together to rec
from extreme weather.” Highlight tCommwigl ue of ¢

minded people will respond to this kind of message.

Regardless of how you frame the message, be sure to include recommended precautions and action
steps.

Source: NOAA Risk Communication Basics

AGU 100 &, 10


https://coast.noaa.gov/data/digitalcoast/pdf/risk-communication-basics.pdf

Effective Communication for Controversial Topics

Heari ng sci ent metessarilyframslate 0 adbptiagsscende-backed

beliefs, and this is especially apparent when it comes to climate change. Since

climate change is often linked to the frequency and severity of natural hazards
anddisaster s, i1 t’'s wise to be ready to take o

T Remember that youbre the expert.
Speak with confidence and authenticity.

I Frame it for your audience.
What are their values, interests, and sensitivities? How are things they care about impacted by
extreme weather and/or climate change? Meet them where they are; if you can find common
ground, start the conversation tlhersec.i eknictehern waa:
language they understand.

1 Lead with, and stick with, what you know i for certain.
In the context of informing the public, scientific uncertainty is irrelevant and can diminish the
credibility of your message. Focus on what has happened already, and what is happening right
now. For example, “We know from data that there
pl anet and more frequent and severe heat waves.

1 Simplify the science i and the way you talk about it.
For example, *“A warmer atmosphere holds more mol
wonderfully clear and simpl e extplagnpatnigo ng.a sSismii i
to the point than the ter nne“lgor epeenohpol ues eu ngdaesresst.a’n dl
causing climate change, and why a warming pl aneit

1 Humanize impacts.
When providing examples, either verbally or with visuals, put a human face on the impacts. In
this context, people have more impact than polar bears.

1 End on a hopeful note.
There's only so much bad news peopldmetomitigathhandl e .
climate change, and what the audience can do to help the situation. Focusing on solutions
implicitly affirms the reality of the problem. Empower your audience with the practical
information they need to be part of the solution.

AGU 100 &, 11



Messaging Templates

Y ou wo n 'ohe-siza-fits-@ll approach to crafting effective messages. These
examples provide guidance and structure, but crafting messages that are easily
understood, memorable, and relevant is not about the template you use, but
about adhering to these key principles:

1. Know what you want to say;
2. Know your audience; and
3. Use clear, accessible language to get your points across.

The Message Triangle

This commonly used messaging tool that places your topic in the center, with each side of the triangle
dedicated to a broad message. This doesinfact,eatkan you
of your three broad messages should be supported by facts, examples, metaphors and other proof

points. ( We’' ve wused t Hanniveparyoftherdirgt ludablanding as an example.)

The fact that the 50™ anniversary
coincides with AGL's Centennial
year serves to amplify the critical
role space scientists played in the
success of Apollo 1.

The crew of Apollo 11 succeeded in
part because AGU helped to
connect space scientists inside and
outside the organization, enabling
the collaboration that made the

maoon landing possible.

soth
Anniversary
of the

Moon Landing

The moon landing inspired
generations of Americans to pursue
ESS, becoming part of communities

like AGU and working to improve
lives around the world.

AGU 100 &, 12



The Message Box

The messages box is recommended by COMPASS, an organization that specializes in SciComm
training.

Problem

What is the specific problem or piece
of the issue | am addressing?

) )
Benefits lssue So What:

What are the potential Why does this matter to

. . In broad terms, what is the :
benefits of resolving this L . my audience?
overarching issue or topic?
problem?

Solutions

What are the potential solutions to
the problem?

Step One: ASo What?0
Why should your audience care about what you have to say?
Consider attributes of your audience, like their values, expectations, and interests, and frame

the information in a way that is likely to resonate with them. Every audience is different, so be
prepared to adjust the way you express, or frame, your main ideas.

Step Two: Fill in the Message Box

It can be hard to distill a vast body of knowledge into something non-scientific audiences can
wrap their heads around.

AGU 100 &, 13



The message box helps zero in on the few key messages that are

most salient for your audience, eliminating distracting and irrelevant
details.

The example below, from compassscicomm.org shows a message box completed by Dr. Tessa Hill,
an associate professor in the Department of Earth and Planetary Sciences at Bodega Marine

Laboratory and associate director of academic programs at the Coastal and Marine Sciences Institute
at the University of California at Davis.

Audience: Radio Program

- Carbon dioxide concentrations have been increasing in recent decades. The
ocean is a sponge for carbon dioxide - soaking up 30% of what we emit. But this
comes at a cost. Carbon dioxide in seawater increases the acidity of the ocean.

- Increasing acidity makes it more difficult for animals like oysters,
mussels, & abalone (things we like to eat!) to make their
protective shells.

Problems?

Issue - Oysters and other shellfish are a
big part of our seafood harvest

Understanding the impacts and and our coastal economy.

potential solutions can help us Ocean Acidification

iSuyauag
So What!?

skt sesfood that we o - This process threatens food on
: e e I o rjn iZs & Seafood our tables, local communities,
ppo and families that rely on shellfish
harvest for their local economies.
Solutions?

- We partner with sustainable aquaculture partners to understand
what will make shellfish more resilient to ocean acidification.
- We also work to understand how coastal vegetated habitats, like seagrasses, might modify
the chemistry of water due to photosynthesis. We do this by measuring the chemistry of
the water, and by measuring the carbon dioxide that is stored in the environment.

AGU 100 &, 14


https://www.compassscicomm.org/example-tessa-hill

Now f or a | ess

geometric

In A Scientists Guide to Talking with the Media, communications expert Richard Haynes and science
journalist Daniel Grossman offer these two templates for structuring your message.

OPTION 1 OPTION 2

The basic science

With an increasingly warm ocean, hurricanes
are spinning with more energy and carrying
more moisture to flood coastal cities.

Major findings of new research

A new study found that climate change might
be having an additional effect on hurricanes:
they re moving north,
northern New England rather than the mid-
Atlantic states.

Implications for scientists and society
Climate change is changing both the severity
and trajectory of hurricanes, and New
England needs to prepare for a wet future.

AGU 100 &,

Problem

Hotter summers and more frequent droughts
are turning forests in the U.S. west into
tinderboxes.

Solution

Prescribed burns reduce wildfire hazards by
clearing dense swaths of dry forest matter
that fuels the spread and intensity of wildfires.

Recommendation

We must shift to a more proactive approach
to wildfire hazard reduction. This means
implementing a more comprehensive
prescribed burns strategy.

Benefits

By taking a pre-emptive approach we can
reduce the number and severity of wildfires
and their related catastrophic damage.

15
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Tap into the Forces Within and Share Your Science!

This guidebook is part of a collection of resources developed for
members of the AGU community in honor of A G U 'Centennial
celebration. As we look back at the last 100 years and ahead to the
next 100 years of advancements that Earth and space science has
made in the wake of historic natural- or man-made disasters, we hope
you can use this toolkit to support your efforts to communicate to and
engage with the public. We also encourage you to share this resource
and your experiences freely with your peers.

For additional and ongoing SciComm support and resources, ma ke sur e t o c®harindk out |
Science program, which includes information on how to share your work with the public, media, K-12
audiences, and/or policymakers.

Read the blog: Follow Sharing Science Become part of
The Plainspoken on Twitter: AGU' s Sharin
Scientist @AGU_SciComm Science Network



https://sharingscience.agu.org/
https://sharingscience.agu.org/
https://blogs.agu.org/sciencecommunication/
https://blogs.agu.org/sciencecommunication/
https://twitter.com/AGU_SciComm?ref_src=twsrc%5Etfw%7Ctwcamp%5Eembeddedtimeline%7Ctwterm%5Eprofile%3AAGU_SciComm&ref_url=https%3A%2F%2Fsharingscience.agu.org%2F
https://sharingscience.agu.org/join/
https://sharingscience.agu.org/join/

More Resources

Science Communication Essentials Storytelling for Scientists

AGU Sharing Science How Stories Captivate an Audience by
https://sharingscience.agu.org/ Lauren Lipuma

The Plainspoken Scientist, March 28, 2017
COMPASS
https://www.compassscicomm.org/ “*The And, But, Theref

(video)
TEDMed Randy Olson

Talking about Risks and Hazards

Storytelling in Science: Communicate Your
Research in Style

PrepTalks: Modernizing Public Warning Enago.com

Messaging

Dennis Mileti, Professor Emeritus, University What ' s Your Story
of Colorado at Boulder by Ben Young Landis

Why don’'t people get The Future of Science Storytelling by Jim
communicating risk can fail Kozubek

TheConversation.com Scientific American, April 30, 2018

Climate Change Mass!ve szlence Consortium
Massivesci.com

| t's Time to Talk ADbO From Silent Springto. . .Jaws? Using

SharingScience.AGU.org Stories to Communicate Science by John
Calderazzo

Climate Communication Science & Outreach  The Plainspoken Scientist, November 25,

https.//www.climatecommunication.org/ 2013

Principles for effective public engagement on
climate change: Handbook for the IPCC
(webinar)

Dr. Adam Corner, Research Director,
Climate Outreach

AGU 100 &,


https://sharingscience.agu.org/
https://www.compassscicomm.org/
https://www.compassscicomm.org/
https://blogs.agu.org/sciencecommunication/2017/03/28/how-stories-captivate-an-audience/
https://www.youtube.com/watch?time_continue=9&v=ERB7ITvabA4
https://www.enago.com/academy/storytelling-in-science-communicating-your-research-effectively/
https://www.enago.com/academy/storytelling-in-science-communicating-your-research-effectively/
https://younglandis.wordpress.com/2014/08/07/whats-your-story/
https://blogs.scientificamerican.com/observations/the-future-of-science-storytelling/
https://massivesci.com/consortium/#fine-print
https://massivesci.com/consortium/#fine-print
https://blogs.agu.org/sciencecommunication/2013/11/25/from-silent-spring-to-jaws-using-stories-to-communicate-science-part-1/
https://blogs.agu.org/sciencecommunication/2013/11/25/from-silent-spring-to-jaws-using-stories-to-communicate-science-part-1/
https://www.fema.gov/media-library/assets/videos/159069
https://www.fema.gov/media-library/assets/videos/159069
https://theconversation.com/why-dont-people-get-it-seven-ways-that-communicating-risk-can-fail-68912
https://theconversation.com/why-dont-people-get-it-seven-ways-that-communicating-risk-can-fail-68912
https://sharingscience.agu.org/talkclimatenow/
https://www.climatecommunication.org/
https://www.climatecommunication.org/
https://www.youtube.com/watch?time_continue=667&v=rmXJrQzc8DE
https://www.youtube.com/watch?time_continue=667&v=rmXJrQzc8DE
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