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Overview of presentation

* What is the Integration and Application Network?

e Science Communication
— Bit of theory
— Applications

 Conceptual diagrams
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What is the Integration and Application Network?

IAN’s aim is to enable better communication to
empower change.
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Assessing the vulnerability of the
Great Barrier Reef to climate change

Interactive symbol creation tutorial

Environmental report card workshop
in Surfers Paradise, Australia

Streamlining environmental reporting
Average score (%) in the Pacific region
® 100 (Very Good)
mE0-<100 ®20-<40
= 60-<80 m0-<20(Very Poor

" 40=-<60 Insufficient data

JOURMAL ARTICLES

The Central Role of Dispersal in the
Maintenance and Persistence of
Seagrass Populations

Megacities in the coastal zone: Using

a driver-pressure-state-impact-
Eﬂ {3 !ﬂ Q T R RO response framework to address
— ¥ complex environmental problems
L4 subscribe
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Solving, not just studying
environmental problems

STUDY ﬁ SOLVE

e Dispassionate e Passionate

e Embrace e Simplify
complexity /;/: « Publish & funding

e Publish & funding é_-,umces? via stakeholders
via peer review ~"

e Getting it done
e Getting it right
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IAN is making a global impact
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IAN’s is creating a global symbol language
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Objectives of this talk

e Revisit the long history of effective
science communication

e Provide some overarching science
communication principles

e Fstablish an underlying philosophy
for science communication
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The great scientists are/were also
great communicators

Charles Darwin:
119 published books & papers

Albert Einstein:
248 published books & papers

lan.umces.edu

“Finally when ... barrier-reefs ... atolls... and fringing-reefs ... are
laid down on a map, they offer a grand and harmonious picture
of the movements which the crust of the earth has undergone
within a late period. We there see vast areas rising, with volcanic
outbursts; and we may feel sure that the movement has been so
slow as to have allowed the corals to grow up to the surface...”

The Structure and Distribution of Coral Reefs
Charles Darwin, 1874 2nd Edition,
revised 1842 1st Edition

"Make everything as simple as possible,
but not simpler.” A. Einstein



Paradigm shifts occur when scientific discovery is
effectively communicated to society
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Principles of Analytical Design:
Edward Tufte

* |ntegrate word, image, numbers

e Content-driven

* Presentation enables thinking

e Use small multiples (maximize content
variation; minimize style variation)

e Know your content and audience

 Use humor and hyperbole
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Envisioning Information
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Information Is Beautiful:
David McCandless

Have fun! Remember to play.
Influence yourself.
A hierarchy of information.

P wnN e

Remember visual language. Try to add a visual element
wherever possible.

o

Less is more. What can you take out?

6. Grids are good. Use a mathematical grid to harmonize
your layout.

7. Color, color, color. Draw a color palette from your
subject matter.

8. Re-skin the wheel. Don’t throw out pie, line, and bar
charts. Just design them better.

9. Make text work harder. Text is a graphical element of
your visual too.

10. Fonts speak. What does your chosen font say?
TR YT
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Increasing communication quality

Science communication is a balance of
quality science and communication

SCIENCE

Most modern
politicians

<A —-HnNCQOZ—

scientists
Increasing science quality GOVERNMENT
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Employing different communication techniques

Scientific writing

COASTAL MARINE EUTROPHICATION: . .
A DEFINITION, SOCIAL CAUSES, Coastal eutrc r])lu{';llum: recent
AND FUTURE CONCERNS f ey
developments in definitic
ot W, Nexon e
Grachste School of Oceanography, )i
University of Rhode Island, Narragansent, RI 028%2-1197, USA.

INTRODUCTION

ns and
¥ S 16

e Providing scientific
context (references)
e Text > graphics

e Authorship exclusive

e Focus on results &
interpretation

-
Science communication

) [URRICANE ISABEL|

- AND SEA LEVEL RISE B

e Providing societal
context (examples)

e Text = graphics
e Authorship inclusive

e Focus on
conclusions &
recommendations




Good science communication can
make you a better scientist

Completeness =
Envisioning the ‘story’ can lead to comprehensive e .
research program

Context

Identifying the linkages and developing comparisons
can provide important insights

Visualizations

Combining visual elements can lead
to new insights

Synthesis | N
Combining and comparing different data T r— e mﬁw

Index York Mary Tropics

sets or approaches can lead to insights wiwQuiniie |0%®  om s 0@ v oa

Seagrass Index 0.80 067 067 0.69 062 050

‘Whitsunday

Coral Index 079 0.68 065 0.64 064 Q.46

0.68 0.65 0.65 0.58 m




John Snow’s 1854 cholera map

e Cholera outbreak in London

e John Snow mapped cholera
cases

e Linked cholera cases to
pump locations

e Pump handle removed;
cholera subsided

lan.umces.edu



The art of science communication

Conceptual diagrams: context and
synthesis

Maps: geographic context and
information-rich

Photos: describe methods, study site
description, processes and relevance

Video clips: capture system dynamics

Tables and figures: scientific data

high % CaCO, g
low % CaCO,
o |
Co = i\ A A
od o : A
UD
A
stress=0.12 )




Conceptual diagrams

 What are conceptual
diagrams?

 Why are conceptual
diagrams effective?

e How can conceptual
diagrams be used?

lan.umces.edu




What are conceptual diagrams?

con-cept / kansept/
Noun: Something conceived in'the mind
(Webster’s 3" Dictionary, 1986)

di-a-gram / dis gram/
Noun: A drawing that shows relations
(Webster’s 3" Dictionary, 1986)

conceptual diagram

A diagram using symbols that depicts the essential
attributes of a system

lan.umces.edu



Conceptual diagrams provide
synthesis, visualization, and context

Asthenosphere

Divergent plate
boundary
Continental rift
Convergent plate Transform plate zone (young plate
boundary boundary Convergent place boundary)

boundary

Continental
crust

N
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What makes conceptual diagrams so effective?
TR

|

e Help to clarify thinking

e Aid communication

e Can identify data gaps,
management priorities,
or key features and
threats
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Diagrams are an interface between
scientists, government, and the community

Physical features Ecosystem features Human use features
Storms result in inlet formation, closurs, Rare overwash habitat supports The bays and ocean provide important
=% and island overwash, 2™ specialized and rare species such as habitat for commercial and recreational
- Dynamic geomarphology includes Piping plover and seabeach amaranth. fisheries.
langshere sand transport, island ¢ Birds use the island for overwintering Aesthetic appeal and cbservation of
“rallover,” and net westerly migration. and a stop along a major Atlantic I unigque fauna attracts millions of visitors
. Mainland groundwater discharges to the iaratickcntridon e B i
., toastal bays and the ocean. Assateague The absence of ambient noise allows for Increasingly rare on the U5 Atlantic coast,
groundwater s isolated. sensitive w:_ni_-:ins 1o be unimpacted by o night darkness characterizes the sky.
Removal of artificial structures ls W human activity. Hunting of native white-tall deer and
2 restoring natural processes such as dune Native white-tail deer and historically K introduced sika deer help control
building and overwash. H,ﬂ introduced horsss and sika deer. population size.

lan.umces.edu



Conceptual diagrams can illustrate
complex processes
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Conceptual diagrams can describe
processes at different scales

The Protist,
Halophytophthora
produces zoospores
that attach to leaves.
Zoospores send out
hyphae that penetrate leaf
tissues and produce
enzymes that break down
organic compounds.

Yeasts absorb the water-soluable
portion of decomposing leaves and are
themselves consumed by filter feeders,
such as sponges and copepods.

Consumers of detritus include benthic
animals, such as crabs, shrimp, worms,
and microcrustaceans.

Consumers of detritus include sessile
filter feeders, such as sponges and
mangrove oysters.

meters > centime
ters
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Conceptual diagrams can communicate
ecosystem relationships

How does the groundwater system work in north Kona?

North Kona has low rainfall, dark porous soils, abundant sun, and high evaporation. As a result,
aquatic resources are highly dependent on groundwater.

park boudnary

approximate

saltwater
12

I e e e 3 > .

Rainfall that seeps into the soil forms a layer of fresh groundwater that floats on the layer of brackish groundwater. The brackish water
emerges in low anchialine pools and seeps into the fishponds, wetlands, and nearshore marine waters.

lan.umces.edu



The components of a conceptual diagram:
BASE
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The components of a conceptual diagram:

SYMBOLS
 Symbols are language independent and universal:
mathematics TJT , weather &~ , music é, ,

religion X , corporate brandlng &
signage |4 | , and organizations +

lan.umces.edu



The components of a conceptual diagram:

SYMBOLS
 Symbols are language independent and universal:
mathematics TJT , weather &~ , music é, ,

religion X , corporate brandlng ‘/
signage |4 | , and organizations + """"

e Symbols can represent
something tangible

lan.umces.edu



The components of a conceptual diagram:

SYMBOLS
 Symbols are language independent and universal:
mathematics TJT , weather &~ , music é, ,

religion X , corporate brandlng &

/"

signage |4 | , and organizations +

e Symbols can represent
something tangible

 Symbols can represent
something invisible or
intangible
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IAN’s symbol libraries are a key tool for

scientists and managers

Amphiprion spp.
(Clownfish)

e

Anguilla rostrata
(American Eel) :
leptocephalus

g

>oubn,

Arius graeffei
(Fork-tailed
Catfish)

e

—

Balistes caoriscus

lan.umces.edu
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Anchoa mitchilli
(Bay Anchovy)

B g

Anguillg rostrata
(American Eel) :
silver

B g

24

Arrhamphus
sclerolepis
(Snub-nosed
Garfish)

g

S

Belone belone
{farfish?

Anchea mitchill

(Bay Anchovy) :
juvenile

=g

-2

Anguilla rostrata
(American Eel) :
yellow

CY-l -F 2

Arripis
georgianus
(Australian
Herring)

g

Bidyanus

iy rmmeim F e rme

Fauna: Fish - use arrow or PgUp/PgDln keys to browse to other albums

—>

Anguilla rostrata
{American Eel)

Y-l -F

Apolemichthy
trimaculatus
(Flagfin
Angelfish)

B EEe

- j .-_. >
Atherinomorus
duodecimalis
(Tropical
silverside)

Y-l -F 2

Bolbometopon
muricatum

Anguilla rostrata
(American Eel) :
ehver

B EE©

-y
Arctogadus

glacialis {Arctic
Cod)

B EE©

iy ,
ﬁgq

Bairdiella

chrysoura

{American Silver
Perch)

&g

& 1Y
Brachionichthys
hirsutus

Anguilla rostrata
(American Eel) :
glass eel

g

-

Argyrosomus
spp. (Mulloway)

R g

Balistapus
undulatus
{Orange-lined
Triggerfish)

R g

Q_‘_L
S -

Brevoortia
tyrannus

FRLbo _alo
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Use the size and color
of symbols to convey information

DEGRADED

reduce water cIarityI I and degrades seagrass

communities ## High crown of thorns “v

abundance indicates a disturbed ecosystem.
Low coral cover and richness &¥ indicates
vulnerable coral communities. Low fish biomass

and richness @( indicates unsustainable

inshore fisheries.
o

INDICATORS

low

Fish
k. biomass *
low . «£ 2 high
Fish
MM« richness =y 21
high Sediment oW
\ load A
high low
& Turbidity &

DESIRED

Low turbidity. and sediment loading W
support clear Waterl and hﬁalthy and
diverse seagrass communities “:,w . Low crown
of thorns abundance indicates an intact
ecosystem. High coral cover and richness m
indicates resilient coral communities. High fish

P

biomass ">t utand richness \..3,:.. supports

sustainable inshore fisheries.

J
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Symbols can be used in graphs

Average blue carbon sink burial rates

3() ,0001000 yea re sl (teragrams per year)

Estuaries
— 80

Saltmarshes

Mangroves
Seagrasses

lan.umces.edu



Symbols can be used in tables

Water quality &

Southern

habitat indicators __VicHienty  Mid-lake lake Overal
Dissobvedogen  WSEN 79 WEN  WEN
@ Toulphophoss (N WSSH  WEDD WD
‘_L. Water clarity 67 - 69 74
% Chlorophyll a 64 73 65 68
= pH fioon  faeon 99 00N
Mercury n/a n/a n/a n/a
VW Aquatic grasses n/a n/a n/a n/a
0% Grading scale 100%
B 0000000 I
very poor very good

lan.umces.edu
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Symbols can be used in infographics
o~

Reducing Maryland’s carbon po"ution

Maryland's plan to reduce carbon pollution
and the impacts of climate change will:

grow Maryland’'s green economy

m i r‘\ support thousands of jobs
-y "hay

. ek z
i ap ¥

h:.,-,“:"":. v protect the environment

improve public health
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Diagrams can be produced in real time to
create a shared vision

lan.umces.edu



Diagrams can be produced in real time to
synthesize key messages

lan.umces.edu



Diagrams can be produced in real time to
synthesize key messages

et ”
o e ? lx* Coral ood oot | Water quality | 222
m Co ness | Good
57 | Fish biomass ood
g
e ness | Good
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onceptual diagrams can transform text...

Ecosystem Based Management
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...into synthesized cumulative impact
visualizations

Intensive Fishing Intensive Fishing + Agriculture Intensive Fishing + Agriculture
+ Development
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Conceptual diagrams can be incorporated
into science publications

Science Journals Posters

— Lessons learned from the Natural R ce Condition A program
Mariculture: significant and expanding Pass Jane Thomas, Bill Dennison, and Tim Carruthers
cause of coastal nutrient enrichment 5 ey amimcintstsispkericai
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Online diagram creator

e http://ian.umces.edu/diagrammer/editor/svg-
editor.php
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Develop a variety of science
communication products

Newsletters Science Journals Posters
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Invest in science communication

e Building a library of high quality visual
elements is an investment that will pay
dividends over time

* High quality visual elements can be
recycled for various media

e Good science communication ...
— Helps convey information

— Helps make a good impression on
your audience

— Helps make a difference

lan.umces.edu



In summary...

You can quickly
and effectively sketch
complex scientific concepts

 No artistic talent is needed —
click and drag our base and symbols

e Draft and revise
e (Obtain stakeholder input and feedback

lan.umces.edu



Thanks!

" NO, NO, IF YOUu MAKE
THE PAPER TOO BASY TO

e Caroline Donovan READ, EVERYONE WiLL

THE RECSULTS!

e cdonovan@umces.edu
e 410-330-3330

e |lan.umces.edu

http://www.nature.com/scitable/content/ne0000/ne0000
/ne0000/ne0000/14239512/ECS_scientific-
papers_ksm.jpg
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