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Overview of presentation

e Science communication theory
e Science communication general principles

 Conceptual diagrams

A vision for the

Gulf of Mexico
Report Card ( :

LY
‘
bl :

Sampling and data analysis protocols
for Mid-Atlantic tidal

tributary indicators

%{ .- . .
a decision-maker’s

~~Jguide to using science
’t.;:“ g

comprehensive
ol A ' 5 MTAC
Gulf-wide iné?gr!aggl a?sgssr!?e%tsed $ F((émﬂ::"‘

lan.umces.edu




The great scientists are/were also
great communicators

“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...”

Charles Darwin:
119 published books & papers M
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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

Albert Einstein:
248 published books & papers
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Paradigm shifts occur when scientific discovery is
effectively communicated to society

1500-1550 1550-1600 1600-1650 1650-1700 1700-1750

Astronomy Physics Astronomy Physics Biology

1800-1850 1850-1900 1900-1950 1950-2000 9000

AP

Lavoisier

Chemistry Geology Evolution
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What is science communication?

e Successful dissemination of
knowledge to a wide range
of audiences (science and
non-science)

* You are not doing anything
if nobody knows about it




Increasing communication quality

Science communication is a balance of
quality science and communication

SCIENCE

Most modern
politicians

<A COZ—

Most modern
scientists

Increasing science quality GOVERNMENT
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Synthesizing information for less
technical audiences

Synthesis Visualization

Watershed elevation
Meters Feet

0-15 W 0-5

15-3 W 5-10
3-46 © 10-15
4.6-6.1 15-20
6.1-7.6 20-25
7.6-9.1 25-30
9.1-10.7 30-35
10.7-12.2 35-40
12.2-13.7 40-45
13.7-152 0 45-50

15.2-16.8 B 50-55
16.8-183 I 55-60
18.3-198 1 60-65

19.8-213 1 65-70
213-229 © 70-75 |
22.9-244 75-80 )

Interpreted Sense of pIacé: who, what, So what?
& synthesized where, when, how & so that
data you can tell them why



John Snow’s 1854 cholera map

e Cholera outbreak in London e

0100

e John Snow mapped cholera
cases

 Linked cholera cases to
pump locations

e Pump handle removed;
cholera subsided

lan.umces.edu



The ‘zen’ of
science communication

WL s .
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e Enthusiasm counts: get excited

e Quality time needed: schedule it

e Feedback & revision essential: seek it out




The art of science communication
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Conceptual diagrams: context and
synthesis == ...."i"":'i

Maps: geographic context and information-
rich

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

Video clips: capture system dynamics
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Tables and figures: scientific data




General design principles:
Balance

These designs are

symmetrical

The left design is
balanced, the
right draws
attention to a
particular area

[]
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General design principles:
Proximity

* Proximity of objects can be used to imply
association, whether objects are similar or different

O
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General design principles:
Alignment

 Helps draw a reader through a document

e Center alignment of text can be difficult to read

lan.umces.edu



General design principles:
Contrast and emphasis

Contrast Contrast

with color %"v .l

Contrast with

ian.umces.edu



General design principles:
White space helps readability

 No blank space creates a ‘crowded’ feel

* Blank space is easier to read, and allows for flow

Ineffective

lan.umces.edu
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General design principles:
Use color wisely

* Choose color scheme el B i bty

pl:!un:;u'aﬁu progress toward conservation goals. EBM
for the diversity practitioners should assess ecological linkages
. g.hldm,!lﬂnf Narural systems are highly complex. ERergy ca8  from the start, bnild secioral integration and
[ ) C msrmsl The fiow between components within an ecosystem,  commumication. and contime to lsam and
O n ra S I n g CO O rS mare wa are able ar between whole ecosystems themselves. It update knowledge throuzh scientific advice and
:.*.m:’ alzo flows between people and the ecosystems momitoring.
the watarsheds they use or otherwise impact. Disruptions toany

mdecosystensin - part of an ecosystem — such as changes nthe  Racogmizing these connectians can facilitate
° :""’:"!";: presence of a specific species, the struchme of 3 the eveniual integTation and coordination
o L I o translate hat habitat, or the sccumence of amumal precesses  of management. The distine tion drawn here
purg)_uﬁ:l'mm — gan directly or indirec iy affect many other erwesn the two is that inegration suggess
- conponents. The linkages amonz marine, players are openating under (and are subject to)
Lisa Luris, mmmmmﬂmmmnﬂm’ M ap gverarching arangement, while coerdination
mﬂm be highly relevant to species that straddls thoss suggssm greement without binding
Mamager systems — mchuding humans, Altheugh may e

e Color accentuates content -

cantrol of different azencies or sactars, which

and does not distract from it | §eeeea
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Example newsletter: 4-page spread

e Depending on size, use 2 or 3 column pages

e Text boxes and visuals can take up 1,2, or 3 columns

lan.umces.edu



Use short and active titles

e Summarize the key message in the title
e Title can be a statement or a question
e Posters: you need to be able to read from 30 ft away

B e o ] Stream herbicide concentrations
“ere e ~r€0UCE Mangrove photosynthesi X
Effects Of photosystem II in hibiting i 3 H Marine Botany Group, Centre for Marine Studies, The University of Queensland, St. Lucia 4072, Alstralia
herbicides on salt excreting and Stream herbicide concentrations |
non salt excreting mangroves with ' reduce mangrove |
differing root morphologies photosynthesis

| in Mackay, Australia

Ineffective > Effective
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Use descriptive subtitles

Results Sewage nitrogen evident in
Nichupte Lagoon and
nitrogen load increasing
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Use stand-alone visuals

Deep Creek Lake

 Readers May O Iy look at i i
r n Baseline Condition Assessment
° ° This newsletter summarizes the baseline health assessment produced in 2011 by EcoCheck for Friends of Deep Creek Lake in
VI S u a I S a n d re a d Ca pt I O n S preparation for production of future annual lake report cards, A unique assessment framework and preliminary data analysis

results are presented, along with suggestions for future work and action items for concerned citizens. The full assessment
document can be found at www.friendsofdclorg

Deep Creek Lake, located in Maryland’s Allegheny Highlands, was formed by a

Residential
: Eam:::ial,ﬂmiumul hydro-electric dam in 1925, Over time, the lake has evolved into a four season
° Agriculture recreational area, attracting over one million teurists to the region annually, and
. - Forest supporting appreximately 60% of total employment in Garrett County. Given
a ‘ V I S u a S O u a V e a Water the lake’s popularity and economic significance to the region, it is important for
® Wetlands - ) ] N
citizens and policy-makers alike to understand how the lake is aging (a process
N

called eutrophication), issues that may be affecting this process, and actions
° Y that are needed to preserve and protect this valuable natural resource,
——— il To this end, a comprehensive and unique assessment framework
C a t I O n o051 - was developed to evaluate the health of Deep Creek Lake with respect
to both lake and watershed condition—the health of the lake is
infl dbyp happening in the 1 around it.
There are more than 100 miles of streams that feed into the lake,
and the health of these streams may be affected by land use in the
hed, which varies regionally (Figure 1). The southern portion of
the watershed contains most of the region’s agricultural activities, while
the northem portion has more forested areas and higher concentrations
of urban land uses, particularly in the Town Center area in McHenry,

which is highly developed.
fi kincorp indicators of ecological health, and

e Every visual should be
referenced in the text . A s o e et

quality and habitat, swimming, and boating in the lake, and stream health in the watershed
(Figure 2).

Ultimately, the goal is to develop an annual report card of lake quality with respect to
both ecological health and recreational quality. Several of the indicators required to achieve
this must be further developed; the current report fecuses on what can be understood using

Figure 1. Deep Creek Lake is located in currently available data, and has acknowledged limitations in scope. This current assessment
Garrett County in western Maryland. should be viewed as a baseline, upen which to build and measure against in the future.
Indicators
Lake Watershed
T T 1
‘Warer quality & habitar Swimming Boating
() Dissolved oxygen ¥+ Bacteria =55 Boaring density @ Total phosphorus
@ Total phosphorus % Tawic algae Sediments ” Benthic macroinvertebrates
* Water clarity _L ‘Water clarity M Adquatic grasses I pH

Chlorophyll a m Aquatic grasses M safery 1 Temperature
g eH 'L Water clarity
@ Mercury

m Aquatic grasses

Figure 2. Necessary indicators for fully assessing the health of Deep Creek Lake and its surrounding watershed.

lan.umces.edu



Use photos and maps for context...
not decoration!

(maps/aerial photos)
* Include photo captions

e Distinguish captions from
the rest of the text

Ecosystem features Sand overwash provides

nesting sites for the
Abundant ecosystem features are supported  threatened Piping Plover

by the diverse and unique habitats of (Charadrius melodus).
Assateague Island (Figure 2.11). Globally

rare sand over-wash habitat provides nesting

sites for the shorebird, Charadrus melodus

(piping plover), federally listed as threatened

lan.umces.edu



Use photos an

d maps for cont

not just decoration!

Streamlined reporting examples

Case study: Streamlined reporting for biodiversity
Multilateral Environmental Agrementj
In 2008, Australia and the Sec 3

ILIur_ hant;g and
Reparting againsi

how natonal
d and hanmonised

Case study: Sharing the burden through regional
repon:lng

regional blueprint for 'n:u:n alsm and
mant was sacured In 2007 to utilse

0N Progress tow:
joral repart

gnizng the need to minimisa duplication,

n the regicn from the
TEpoiing processes:
change. Responsible
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nput of all stakeholders.
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RIVER DREDGING

Targeted dredging of river channels is oftan useful near
to infrastructure causing constriction to water flow, such
as bridges. Dredging increases the capadty of the river to
absorb increased flow during storm events and thereby
reducing fiooding. Continued investment in maintenance
is required.

RIVER BANK REINFORCEMENT

Lising techniques such as the placing of rock filled wire
‘gabion” baskets along a river bank with high potential for
erosion, can reduce erosion and therefore loss of property,
a3 well as limit potentially negative effects on downstream
water guality. Construction and repairs are highly labor
intensive, and the result is often not aesthetically pleasing.

NOURISHMENT OF BEACHES

Beach areas often experience significant erosion, due to
either a storm events or structures that interrupt natwral
sadiment flow processes (for example, rock walls, piers,
bridges). Addition of sand in these areas provides inoeased
protaction to property and infrastructure from future
storms. Periodic replenishment is likely to be required and
there can be localized reduction in water quality.

LAND RECLAMATION

Establishment of new land for development of infrastruc-
ture by the deposition of sadiment into coastal areas
below high tide. While protection to current infrastructure
may be increased, these new areas often require strong
protaction and there can be negative impacts on wa-

ter quality and loss of ecosystem services from displaced
habitats.

BUILDING SEA DIKES

Direct protection from building wide and low barriers, can
be highly effective in preventing damage from storm surge
and high waves, without getting scouring. Requiring high
wolumes of building material as well as continual main-
tenance, dikes can also potentially interfare with natural
coastal processes and ecosystem function.

ELEVATION OF INFRASTRUCTURE

Flood proofing can be provided by raising buildings, or
using innovative building designs and materials. This ap-
proach allows infrastructure to remain in place, with modi-
fication, however is only effective in some instancas whera
welocity of flood waters is low.

INCREASING DRAINAGE:

Removing vegatation and debris from roadside and storm
drains, increases flow rates during storm events, helping
to reduce flooding and reducing vulnerability from water-
borne diseases. Continued investment in maintenance is
required.

TOP: River bank reinfarcement, such 2 this
“gabior’ ket can reducs srosion.

MIDIDLE: Land redamation.

EQTTOM: Ihcreasing roarside drainage.

Effective




What are conceptual diagrams?

con-cept / kdnsept/
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

Community

Priorities &
environmental
values

Science

Current
understanding

Credibility &

support Commitment

& resources

lan.umces.edu



Good conceptual diagrams synthesize and
present information clearly

= t@s

Drg t plate
boundary

ental rift

(y ng plate

Convergen pI
boundary b ndary)

Convergent plate Tra nsform plate
boundary boundary
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What makes conceptual diagrams so effective?

e Help to clarify thinking

Encroachment on Bay Bay installations without
installations encroachment

e Aid communication

e Can identify data gaps,
management priorities,
or key features and N B S

‘% . This may include the construction of ! installations m . In addition, patches of

t h re a t S transportation corridors that cut through Bay forest * , farmland ﬁ ,and urban centers
i

installations &é . Increased development are separated from installations. Smart growth

surrounding installations leads to elevated nutrient

inputs \ and increased pollution @\f .

also leads to smaller nutrient inputs ¢ than

conventional urban development.

lan.umces.edu



Conceptual diagrams can illustrate
complex processes

lan.umces.edu



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 > centimeters

lan.umces.edu



Symbols depict unequivocal messages

T I T T LIl b N

Darwin’s
diagram

Cave painting

lan.umces.edu



Symbols are language independent
and universal

e Symbols can represent
something tangible

e Symbols can represent  co, 0

something invisible or ‘!‘
intangible 4

e Symbols are used and identified all over the world:
mathematics T , weather ‘@~ , music é ,

e religion x> , corporate branding &=
sighage (4] , and organizations ulia .

lan.umces.edu



Size, shape, color, and position of symbols

conveys information

SAMOA'S NEARSHORE MARINE HABITAT

DEGRADED

High turbidity. and sediment Ioading\

reduce water clarityl l and degrades seagrass

communities -&2 High crown of thorns f"".r
abundance indicates a disturbed ecosystem.
Low coral cover and richness m#" indicates
vulnerable coral communities. Low fish biomass

and richness ’@1 indicates unsustainable

inshore fisheries.
-

INDICATORS

low high
.  Coral 9
&y cover M ¥
low Coral high
£ richness
low . +high
Fish
= biomass
low . = high
Fish
MM« richness \.3.':
g Sediment o
load >
high low
@ Turbidity i

DESIRED

Low turbidity. and sediment loading ™y
support clear water[ and hgalthy and
diverse seagrass communities *:,a . Low crown
of thorns abundance indicates an intact
ecosystem. High coral cover and richness&@
indicates resilient coral communities. High fish

e

biomass and richness &, s supports

sustainable inshore fisheries.

J
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Recipes for success

SCIENCE

<2X—-HnCOZ—

GOVERNMENT

lan.umces.edu
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Provide synthesis,
visualization & context

Incorporate white space
Use general design principles

Include effective visual
elements

Consistent style & format
Use active titles & subtitles

Use color, but use it
judiciously



Thanks!

Caroline Wicks
cwicks@umces.edu

410-330-3330
lan.umces.edu

Why science teachers
should not be given
playground duty.

Sciencementality.wordpress.com

lan.umces.edu
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