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 What are conceptual
diagrams?

 Why are conceptual
diagrams effective?

* How can conceptual
diagrams be used?
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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
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Conceptual diagrams provide
synthesis, visualization, and context
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What makes conceptual diagrams so effective?

* Help to clarify thinking h
* Aid communication

- Can identify data gaps, R
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.
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Conceptual diagrams can illustrate
complex processes

nutrient loading: +N +P

> > S
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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 > centimeters
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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

pool

A@,— % %anchialine
[ e

SN A Vit e o # S oo o e 1t s F a igeg s F e fper o F L fr o S

Rainfall that seeps into the soil forms a Iayer of fresh groundwater that roats on the Iayer of brackish groundwater. The brackish water
emerges in low anchialine pools and seeps into the fishponds, wetlands, and nearshore marine waters.
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Conceptual diagrams can show
ecosystem comparisons

Summer long shore drift
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Sheltered coastline sl Fxposed coastline
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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 +
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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 + """"

* Symbols can represent
something tangible
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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 +

M E 4
/)Y f Y

e Symbols can represent CO, O

* Symbols can represent
something tangible

2
something invisible or t
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
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Anchoa mitchilli
(Bay Anchovy)

B g

Anguillg rostrata
(American Eel) :
silver

B g

4
Arrhamphus

sclerolepis
(Snub-nosed
Garfish)

g

S

Belone belone
{farfish?

Anchoa 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

o
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

R
Brachionichthys
hirsutus

Anguilla rostrata
(American Eel) :
glass eel

g

et

Argyrosomus
spp. (Mulloway)

R g

o3

Balistapus
undulatus
{Orange-lined
Triggerfish)

R g

Brevoortia
tyrannus

FRLbo _alo



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

Coral
cover W
Coral
richness
low .
Fish
k. biomass *
low . «£ 2 high
Fish
MM« richness k%..:«
igh Sediment o
load >
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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The legend is the key

lozal fishamnan
with traditional

el DOA1S

M PR with
restrictad
fishing

fish abundance
within MPA

spill ovear
affects from
MPA
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Symbols can be used in data graphs

Average blue carbon sink burial rates

K (teragrams per year)

Estuaries
— 80

Saltmarshes

Mangroves
Seagrasses
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Symbols can be used in tables

Water quality & - Southern
habitat indicators McHenry Mid-lake lake Overall

Dissolved oxygen = 93 79 93 87
() Totalphosphorus (OGN 195 81 &8

‘_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%
[ e
very poor very good

1 insufficient data
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Symbols can transform flow charts

Habitat
destruction

Declining human
well-beingin
coastal populations

Y

Increased
sediments and
pollutants

Decreased
storm
buffering

A
Increased
coastal <
erosion
Decreased
fisheries
Loss of seagrass
habitat

Lost
tourism
revenue

Loss of
coral reef
habitat

]
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7 Increased
Ha |ta:t coastal
destruction SrOSTOR
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Declining human
well-being in
coastal populations

Decreased
storm
buffering

Lost
tourism
revenue



Symbols can be used in infographics
r A

Reducing Maryland’s carbon po"ution

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

l l l grow Maryland’s green economy
M t r‘\ support thousands of jobs
Ty

Ly u L)f!el-lj_ )

ﬁiu: protect the environment

M E improve public health
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Diagrams can be produced in real time
with all participants contributing
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Those key messages are
synthesized into a shared vision

Science Community
e Current understanding * Priority and environmental values
* Credibility and support e Commitment and resources
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Conceptual diagrams can transform text...

Cumulative impacts

Loermi ipsur dodon s ame, consactetur adpscing el Nam
fermenturn gravick 2it at varius Donec consacuat matts mattis. U
st P, prtiarm e acdipiseiig 4, soostas i sapion, oo
nitiechm, figula e et solkcrucin unpis velin
comefimanur anta, ut bt rsus s e bews Mulls faciisi
Etlam portiitor nbonis bbandum Fusce velipsum quis escs pona
sempat Yestibulurmsitamet nisl a ame faucbus congue vel eget
urie Praesent porta ull e nisd o tnccurt, Quisoue carais
sodliciiudin ribh Inseges vitae ultices nisl Donex pelientesgue
levtus vitae libeno peativem matisintendum sernfingila
Susperatssequts min ast.

Chutfsequie wariu, rim ruis pomtiter digrisim, recus justs cenae
Bbwrcy, Iy e riecoiee o nuls Ut maueks Cres i dism, pena eger
karinia vel, Fring il e libeso. Mubar mokestie sgesas i gus inglla
Mizacenas tortor alt, pellantasqus tincidunt scalerisopue in, uhricies
ut . Nam fels du ulirices in accurmsan e, sodales at metus.
Curshitur s fm af s fougia ulsmeonper vel nec fbem.
Mestibulum lacini lucius nunc eulcius. Donec ac orci velt, ut
a1l Iaous. Al e eget el Tuips, qus wehicula nune,
Pellemtescpue habitant mosbi tristkue senechus & netiset
makesuada famesac tuipis egestas, Pellantasque bibandum
biberchun coreasctetur. Bune lobo s metus ac iguks bland® s
miakesuacha nis rolestie.

Sl |usto arou, viver @ 51 amie feugiat eger, uices sed lbero. Foin
anta mi,grervica sed sermper non, agestaset ante, Asnaan molls
claim st armed puris bl accurmsan, Mure phartarhoreus
miass, a istigueens siveracuis Suspendisse non tempus magna
Claass aptent taciti sociosgu ad fof ioiguent pes conubia nostra,

Losem ipsun dolkor sitamet, comsectebur adigiscdng el Mam
fermentum grasida elit 1 varkus, Donec consenuest rmattis matis, Lt
sem Massa, pretiim ac adipbong a egestas In sapien nteges
ineerdurr, ligubsew vestibul e sollicitucdn tups it
cerpirmasrium arfe, o Blandi risus ke quis sous, Nulk Bscilei
Ftiesrms ottt koborts e i 1
et Vet <t amet nid a ante faucibus congue vl ege
uma. Fraesent pona ubrickes ksl a tincidunt. Qubsaue cursus
safictudin nibh, Integer vitae uhricies nisl Donac pelentesque
lectirs witoe Sbeo pretium rmattis irteed m sem fringilka
Suspendise quis NG e

Cuisaque valius, ipsurmauls portion dgnissim, necie jst omare
libery, i pellantasaue koo nulk s maris. Cas midiam, portaaget
ity e, ringilks ot e, Mudbam preskestio eoestiss i cuis Bingila,
M: s drtesr elit, - liriching scebetisun in, bicies
ut urna Mar felis dul, ultricies in Bocuimsan at, sookalos o e
Curabitur sed ipsurmat steus feuglat ullemoosparvel ne fikes,
Wesstibauharm kscinia huctus nune e hactus, Donac ac o welr, i
el bacuss Mg poet el tuepis, uis vebieLib nune.
Prdkertescue habitant rmo s tisticue senoctus et netus of

rasbos et farees ac tunpis egestas Pelenesgue bibendum
hibendum consectetue Munc lobortis metus ac liguls bandit ac
madestiadi nis molestie,

S st ALy wivesres sl amie foug i oo, ultricios sod T Proin
e i, pavicla secd sanfar o, gestas et anke Asnesn rolis
dizem it amet punus blandk acoumsan. Mune pharetra honcus
i, A S ENOS WIMETE (LI, SUspenicliss non empas magna,
Clerss ayprtenl taa i sociosou ad leoea torguent per conutses nostra,
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pef Incapics himenaeos Morbinks) felis suscip el pubings eget,
wenanats o s ciarm Morbiacourrean ubtrices tefius sadoongue,
Iy werreriatis et cham, i s e Do oo e arfipiring
ey, feuagian varlus nisl elemarntum vel Prassent 2w marLs,
wolLtpat vitae sl o, faucibus 51 amet nulla Erismtermpoy
SR U TIPS ST, QUarniouEm matts toro si ame
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adiptscing. Maecenas at quarm dolor, Dones convalis posttiton dul
witae adiplscing In at ante ectus, nec tempus aru. Oms Boulls
pottitnr art, at mokestie anim rhonc us eget, Quisque a fingila
dokor.

Cusabinur innpescher cornrmodn acipiscing. Maurks placerat ranis
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ool ut fasdbisac, gravide st dism Maeconis onc messs,
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Bcinia id pos. v, Mulkemy fer et luctus
ulpmitate, s el clictuen Lers, eoget sermper doker nulks s rals,
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...into synthesized cumulative impact
visualizations

Intensive Fishing Intensive Fishing + Agriculture Intensive Fishing + Agriculture
+ Development
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Use diagrams for public outreach
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Impervious surfaces

increased
volume and
speed of
surface
runoff

decreased
groundwater

Pervious surfaces

increased - —
groundwater
seepage



Conceptual diagrams can be used in
websites and cell phone apps

-
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Hawaii Forest Birds
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Solicit feedback

* Colleagues and
collaborators

e Key stakeholders
* Recognized experts

lan.umces.edu



Solicit feedback




Solicit feedback

Physical features Ecosystem features

Storms result in inlet formation, closure,
=@ and island overwash.

Dynamic geomorphology includes
= longshore sand transport, island
“rollover,” and net westerly migration.

b Mainland groundwater discharges to the KgFat N coder.

groundwater is isolated.
& Removal of artificial structures is A human activity.

O

building and overwash.

lan.umces.edu

Rare overwash habitat supports
"** specialized and rare species such as
~ piping plover and seabeach amaranth.

¢ Birds use the island for overwintering
and a stop along a major Atlantic

coastal bays and the ocean. Assateague o The absence of ambient noise allows for
sensitive species to be unimpacted by

¥ # restoring natural processes such as dune h Mative white-tail deer and historically
“,:,f introduced horses and sika deer.

=

Human use features

The bays and ocean provide impaortant
habitat for commercial and recreational
fisheries.

Aesthetic appeal and observation of
unique fauna attracts millions of visitors
every year.

Increasingly rare on the US Atlantic coast,
night darkness characterizes the sky.

Hunting of native white-tail deer and
introduced sika deer help control
population size.



In summary...

You can quickly
and effectively sketch
complex scientific concepts

- - -

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

* Draft and revise
* Obtain stakeholder input and feedback

lan.umces.edu






Conceptionary

Concept:  Acid rain kills forests

Definition: Acidification of rainfall by emissions
kills trees

Keywords: Air pollution
Acid rain
Tree death

Each person has to draw the concept
for others to guess — all keywords must
be written down to finish
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