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Narrative & visual
communication are ancient
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stone age painting depicting man riding on horse found in the Bhimbetka rock shelters in

Albert Anker's Der Grossvater erzahlt eine Geschichte, 1884 (The Grandfather tells a : -
India. Credit: Creative Commaons

story). Image: Wikimedia Commons
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Why combine narrative and visuals for

science communication?

" Fngage audience; stories are more
interesting than a string of facts,
compelling visuals illustrate points

" Improve retention; easier to remember
good stories and effective visual elements

= Shorten reading time; audience/reader
can follow storyline and view visual
elements quickly

Adapted from Dahlstrom, 2014 g




Science and storytelling
are linked

“It is one of the novelties of human language that it
encourages story telling and thus creative imagination.
Scientific discovery is akin to explanatory storytelling,
to myth making and to poetic imagination.”

“Scientific theories ... begin as imaginative
constructions. They begin, if you like, as stories, and
the purpose of the critical or rectifying episode in
scientific reasoning is precisely to find out whether or
not these stories are stories about real life.”




Hand drawn sketches as part of M.S. thesis
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Hand drawn sketches as part of PhD
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Hand drawn sketches as part of postdoc
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Marine Botany in Queensland, Australia

V= OF QUEENSLAND
 Developed color graphics capacity
e Became involved in Healthy Waterways Campaign

e Used color graphics for communicating to broader
audiences
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Classic scientific book: B & W, dense,
peer science audience

Udy & Dennison
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Published Crew Guide using color graphics

HMLIH‘.. ﬂnlbﬂwah E FHE CREY MEMBEE'§ GUIDE

Bucaurss pare A Ghe @are bpag ————

crew member’s

IDE

to the health of our watenways

Historical water quality
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Scientific synthesis

Localised influence of sewage nitrogen
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Second scientific synthesis

Healthy Catchmer
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CHAFPTEE 4 - SEDIMENTS

Erosion process tracing confirms model predictions
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Conceptual diagrams used to synthesize

‘ HEALTHY WATERWAYS - HEALTHY CATCHMENTES

C‘Em@nmf diagrams synthesise results
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What is a conceptual diagram?

A diagram using symbols that depicts the essential
attributes of a system: “thought drawing”

Unsustainable resource Pollution and poor waste management Cimate change manifested as sea level
extraction leads to lost leads to environmental degradation and rise, warming, ocean acidification, land
environmental integrity. human health impacts. loss, and extreme weather events,

Population growth and Pacific islands and ocean Unsustainable fish harvesting Island ecosysterns are Emerging resource extraction
associated urbanisation are key have unique and compromises food security. particularly vulnerable techniques have unknown

pressures on the environment.

i!!i Lintversity of Maryland

declining biodiversity. to invasive spedies. envircnmantal implications.
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Conceptual diagrams use symbols depict
unequivocal messages
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Symbols are language independent
and universal

e Symbols are used and identified all over the world:
mathematics JT , weather ~0:;~, music @ ,
religion X , corporate brandmg ‘/

signage , and organizations s .-

 Symbols can represent
something tangible

Universtty of Marland
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Size, shape, color, and position of symbols
conveys information
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Good conceptual diagrams synthesize and
present information clearly
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AN is creating a global symbol language

PREVIEW SYMBOLS

236 countries 2925 symbols
Over 92,000 users

et LIntversity of Maryland
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You can make your own diagrams

Soil ecosystem heterogeneity at parcel scale: *ﬁ%
A case study of vacant lots in Baltimore n
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Visual literacy for science

communication

. There are many types of visuals that can be used
. A diversity of visual elements enhances the appeal

. Creation, selection, and editing of visual elements is
Important

. Visual elements need to be fully integrated with text

. Color selection = internally consistent & cognitively
aware

. Visual elements should be able to stand alone
. Reduce extraneous information (e.g., chart junk, map




There are many forms of visuals that can be
used, including photos, conceptual diagrams,
maps, graphs, videos

Universtty of Marland
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There are many forms of visuals that can be
used, including photos, conceptual diagrams,
maps, graphs, videos
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There are many forms of visuals that can be
used, including photos, conceptual diagrams,
maps, graphs, videos

Yl]u seagrass blue carbon

Seagrass Blue ?ﬁﬂ;éi-ﬁluesm ;
T 9 ir .
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A diversity of visual elements

enhances the appeal of science
communication

INCORPORATING HABITAT INTO
ECOSYSTEM-BASED FISHERIES MANAGEMENT:

HABITAT MATTERS!
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Visual elements need to be fully
integrated with text
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Neural basis for distinct hues
Red hues lead to highest MRI
brain responses
Green and blue hues stimulate

activity to lesser degree
Stoughton and Conway 2008




Care should be given to the creation,
selection, and editing of visual elements
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Visual elements should be able to stand alone
(captions & legends)

v 2 2 A

Figure 1.1: Climate drivers, such as temperature and precipitation, influence many health issues. Health issues are likely to
change or become exacerbated. Among those health concerns occurring across the State are water contamination or
harmful algal blooms @ , which prevent swimming ;@ and fishing @ Increases in temperature & and changes to
precipitation patterns f% are likely to influence air quality ~ , heat stress, and vector-borne diseases n&%
acrosstheState. ~ / \

Universtty of Marland
CENTER FOR ENVIROMMENTAL SCIEMCE



Reduce extraneous information (e.g.,
chart junk, map junk) to allow focus on
content of interest

high % CaCO, ¢
low % 03003

stress=0.12




Narrative structure

e Evolution from key words = active titles 2word
clouds = narrative structure

 Good science narrative requires synthesis,
audience awareness, elements of story, solid

scientific basis

 Narrative structure is not facilitated by the
standard scientific publishing format: Abstract,
Introduction, Methods, Results, Discussion




Began using conclusions as titles

SNt Basis for the
Healthy Watorwoys Campaign
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Chapter 2:
Chapter 3:

Table of Conclusions

Conclusions and Recommendations ..............ccveuva..1

Overall Conclusion

Enwvironmental degradation evident in river esfuaries and western portions of Moreton Bay:
Rich and diverse ecosystems of eastern and northern Moreton Bay are essentially intact.

Overall Recommendations

RESTORE degraded areas and protect intact areas.

STRATEGY" Reduce nutrient loads (particularly nitrogen) by sewage treatment upgrades.
Reduce sediment and nutrient loads with stormwater controls, riparian

revegetation, and catchment management.

RESEARCH: Investigate causes and nature of environmental degradation, as well as
investigating restoration techniques.

MONITORING: Assess ecological outcomes of nutrient removal from sewage, stormwater
controls and other management actions.

MoretonBay Study ..........ccccevninncnannasananaanll
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Conclusions evolved into ‘active titles’

CHAPTER 5: NUTRIENTS 93
Nutrients limit plant growth when excess lightisavailable .............. ... . ciiiiiiiiiiiiiiiiiananiens 94
VROOUS: IR BOUOBE - o: i s b i e e o s o R T R SIS e S B b S N T i e B 96
Nutrient supply rates are more iImportant than CoONCBNITALIONS . .. .. ...\t ae s s nn s ssnes s mansnsanns 57
Biological processes dominate nitrogen cycle; Erosion and deposition dominate phosphoruscycle ............. 98
Nutrient limitation assessed in 32 freshWater SITBBMIS ... ...t ieneoierrrisrsasssasasasassnssssasases 99
70% of freshwater streams demonstrated primary N BMIEHON . ... ... ...eteen ettt eeeeieeennenns 100
Freshwater, estuarine and marine waterways respond primarily to nitrogenaddition ... ........oooviiiiine. 101
Measuring nutrient flux from the sedimenttothewatercolumn ........cciiiiiiieenniiineionesanenses 102
Low rates of nutrient flux in streams, estuanes and Bay .. ......co it irers o caniaiaranraeernrannas 103
Denitrification measurad in freshwWater SIBBIMIS . .......u. v ireareisissssarsssssarsasssisssnssnsssnns 104
Denitrification rates are spatially VBIBIE . . . . ... .ououveeinneonsessnn oo oseiissrsssnsnsasssssssssnssss 105
Ability of denitrification to reduce N load to SEQ streams is low . ........cciiiiiiiiriinnerrinanearenanans 106
Denitrification efficiency in Moreton Bay influenced by oxygen availability ................ c.ccciiiiiiiiinns 107
Eatuarine conibifiCaton i IMBINIMOONT . . . . .o s v is b s s en s s s nsesenssisnsssissssssssnisiosissss 108
Tracing sewage nitrogen using stable isotopes (™M) .. ... .. .. ittt i i i 110
Sewage plumes track decrease in nitrogen loads from STPintoMoreton Bay . .......ccovviieviiiiannnnn. 111
NS TR I -OWREB BN BT & o oo o o sl o e m 0 W il SN0 T 8 W e 8 i b B Y 112
High carbon loads lead todeclining water quality .. ... ... cc.cciomominne s s e s 114
Unknown carbon source in the Bremmer @8Uary . ... ...ou e iiiirn i asirsarssrrssrosssnsinsnssones 116
Virus and bacteria concentrations and production follow nutrientgradients .. .........oviiiiiiieiannianes 116
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Typical page with active title
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Setwiage plumes track decrease in nitrogen loads
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Began soliciting key words

Repart card workshop

Arkansas River & Red River Basins

Repxt cird ‘sroxiahop

Dhio River Basin

The Amerks’s Watenhed Inftiatve Report
Caed project continued with a regional

Ereer Hains, beldlin Tulis, Dklahome o Mey
M-15, M4, At the workshce, stakehaicers

Simidar d in mach
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Started developing word clouds




Guanabara Bay is. ..
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Darwin Harbour is . ..
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mangroves E -‘ax,‘l@“'i hotspots
4 ‘e\a\"e"' \@\o\N challenged

tural
3% scechoo‘\; lcrOCS hnr%alljtrgned

Z ex remes
*’fp

changlng Vit aI %«a}\(’

big turbld plentlful
greyI?upplonlve
sultry clean

é%)%/ p 0 rt ryt precious

attractlve'
NUZE heing-developed-fast
diverse sparkling for-the-people

undeveloped
part-of-darwin's-identity

CENTER FOR ENVIRONMENTAL SCIENCE



Made short declarative statements to
accompany graphics

Climate change
U is real.

Maryland's plan to reduce carbon pallution
and the impacts of climate change will;

Scientists agree.
It's happening now.

it’s harmful and
numan-caused.

grow Maryland’s green econo

We can make a

difference through
Climate Chan our ﬂctiﬂ rs.
Maryland IIEE . ..

et LIntversity of Maryland
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- WE HAVE
A NARRATIVE

ABT ...and. .. but.. .therefore. ..
Randy Olson AAA...and...and...and...
DHY ... despite ... yet...however...




Number of ‘but’s vs. number of ‘and’s In text
Narrative Index =( # ‘but’s / # ‘and’s) x 100

Rationale; exclusive use of ‘and’ leads to AAA
(boring, repetitious); adding ‘but’ into sentence
creates tension and facilitates ABT (tension and
resolution)

Simple quantitative index



1809 — 1882; English

Influenced by Malthus (An essay
on the principle of population),
Lyell, Humboldt

Made extended field trip; 5 years,
S. America & Galapagos Islands

Prolific author; numerous books &
scientific papers




Alfred Russel Wallace

e 1823 —-1913; English

* Influenced by Malthus (An essay
on the principle of population),
Lyell, Humboldt

e Made extended field trips; 4 years
S. America, 8 years Malay
archipelago

Prolific author; numerous books &
scientific papers
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VIIL On the Tendency of Species to form Varieties; and
on the Perpetuation of Varieties and Species by Matural
Means of Selection. By CHARLES DARWIN, Esq.,

ER.S. EL.5 & EG.5., and ALFRED R. WALLACE, Esq.
Communicated by Sir CHARLES LTELL, FR.5., FLS., and
J.0. HOOKER., M.D., VRR.S., EL.S &c.




Same theory (natural
selection)

Both Englishmen; similar age

Similar influences (e.g.,
Malthus, Lyell, Humboldt)

Similar observations (e.g., S.
American flora & fauna)

Published at the same time
Published in the same journal

Neither man was present
when paper was originally
read at the Linnean Society




 Wallace: “On the Tendency of Varieties to Depart

Indefinitely from the Original Type” Narrative Index =
19

 Darwin: "On the Variation of Organic Beings in a
state of Nature; on the Natural Means of Selection;
on the Comparison of Domestic Races and true
Species” Narrative Index = 27

e Darwin: “Abstract from Letter 10/5/1857” Narrative
Index = 26



Wallace: Narrative Index
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THE VOYAGE OF
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Lo SPECIES BY MEANS OF
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NARRATIVE MATCHUPS

HARPERY 0 K/t 7
P el o

1||_'| l|'r F-a
WATCHALAS

14 vs 18 17 vs 24 14 vs 28

http://www.scienceneedsstory.com/blog/the-narrative-index/



Neural basis for narrative
 Narrative activates the
brain
 Narrative unifies the
thinking of a group

Hasson in Olson 2015



ABT statements and key word identification

et LIntversity of Maryland
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Narrative literacy for science
communication

Storytelling can be a powerful tool for science
communication

Selection of key words can enhance science
communication

The ABT format provides compelling narrative
structure

Active titles enhance comprehension

Science narratives should focus on informing, not
persuading audience

Simplify & define terms, avoid jargon, but do NOT
‘dumb it down’ — instead, ‘raise the bar’

Provide context; ‘why should the audience care?’




Causality: Cause- / &
effect relationships Retdrn Adventure Supermarura

inferred e cotiesy KNOWN  cumrdontol
UNKNOWN (actoning o
i transformation)
Temporality: The s b

Timeline, context  Atonement

dependent Hero's
Journey

C h al aCter Transformation REVELATION
People involved

death & rebirth

THE HERO'S JOURNEY



Randy Olson’s Dobzhansky template:

Nothing In the makes sense,
except in light of

Nothing in geology makes sense, except in light of plate tectonics.
Nothing in ecology makes sense, except in light of evolution.

-----

hﬂ'-im iiiiii m'lulﬂ
Explorative

'I"'ll"l' “"'! invelvement
b ) Societnl F

- »

Transdisciplinary science Is eroblems




The ABT format (“...and ... but...
therefore ...” template) provides
compelling narrative structure

“Stories are fun
And
may seem complex
But
they all have a similar structure
Therefore
they lend themselves to templates.”




Active titles enhance comprehension

Erosion process tracing confirms model predictions

ediment wracing methods provide us with

an independene means af westing the modd
prodicrions, Surface sl samples were colleceed
theoughouz the carchiments from cultivered and
uncultivated lands, and from subsails in guilies
and seream banks, These sounce rypes can be
diminguished by measuring concentrations of
cesium-137 ['"'Cs) and radium-226 (**Ha). "V
is 8 peoduct of armedphedic niclear weapan toting
that eccurred in the 1950-70s & acourmulazes in
surfuce sod, and labeds sedimens eroded fram cop-
soale. "Ha is a maturally eccurring mdio-nuclide
that can ccour in pedwced concenrrarions in
puleivazed soids, possibly due 1o leaching, Together.
thiee rwn madionuclides can give & good indication
of the origin of sediment from the lendscape,
Sedimens semples colleced Froms the lower reaches

of the Brishame and Logan Fiven upsiream of ihe
tidal estusaries, are likely 1o be well mized dunng
rransport, and so should represent sediment
defivered from many sources in their mipective
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cultivaced susface soil and subsodl values, while
the mean unculrivazed sarfuce soil value lies well
away froen this group. Asuming thar the mean
sediment concennrations are a limear mix of the
w0 peimary sources, then we can estimase tha
75 = 25% of the sediments oniginate from subsoil
{chamnel) erosion in da:!ri:bﬂ.n:lﬂll.npn
catchments, while the remaining 25 & 29% come
feem calivased sarface soils. Move thar these
nesults have o selatively Righ seaclazical wneerainny
[ 25%}, which means thar the variation in the
contribation of sarface wils and subsails w river
sedimenis is iclutively high, On average, the
wabsail coneribuarion w the Logan and Brishane
Rivers willl vary from 50-100%. These resubis do
e exclude the likelihood dthat some sedimen &
alin poming fram divated lamd, however, the
coneribution is relatively small.
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Science narratives should focus on
informing, not persuading audience

Inform

| Persuade
e Instructs, explains, |
|  Changes attitudes,
describes, etc. |
beliefs, etc.

 Gives something to
audience
e Tells them

e (Gets something
from audience
Sells them

Universtty of Marland
CENTER FOR ENVIROMMENTAL SCIEMCE



Simplify & define terms, avoid jargon, but do NOT
‘dumb it down’ — instead, ‘raise the bar’

B . i f -
g F B g o = T — ke
e : : > - : ey L

Iof Upgrades in both nitrogen and phosphorus
=l wastewater treatment result in rapid local water
>4 quality improvements

Upgrades to wastewater treatment plants are effective
restoration practices.

Wastewater treatment plant upgrades result in decreased nitrogen
and phosphorus loadings to the Chesapeake Bay.

* Reduced nitrogen and phosphorus loads lead to improved water
quality and in some cases increased submerged aquatic vegetation.

-

e e =

New | Many practices provide initial water quality
Insights B s T improvements in runoff; however, full benefits to

il stream conditions can be delayed
. : * 'Lag time' is a delayed response time between implementing

best management practices and observing full water
quality improvements.

vy Lag times are affected by groundwater age, sediment

QL movement, phosphorus storage in sediments, and riparian

bD buffer age.

c The effect of lag times will vary depending on the types of best

QL management practices and where they are implemented.




Provide context; ‘why should the
audience care?’
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Astronomy

Physics

Chemistry Geology Evolution



Paradigm shift to sustainability
leaders
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