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• What is the Integration and Application Network? 
• Science Communication 

– Bit of theory 
– Applications 

• Conceptual diagrams 

Overview of presentation 



IAN’s aim is to enable better communication to 
empower change. 

What is the Integration and Application Network? 



 
     

 

Solving, not just studying 
environmental problems 

• Dispassionate 

• Embrace 
complexity 

• Publish & funding 
via peer review 

• Getting it right 

• Passionate 

• Simplify 

• Publish & funding 
via stakeholders 

• Getting it done 

STUDY SOLVE 



IAN is making a global impact 



IAN’s is creating a global symbol language 
 

130,561,717 
images downloaded 



Objectives of this talk 
• Revisit the long history of effective 

science communication 
 
 

• Provide some overarching science 
communication principles 
 
 

• Establish an underlying philosophy 
for science communication  



The great scientists are/were also 
great communicators 

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

“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 

Charles Darwin: 
119 published books & papers 

Albert Einstein: 
248 published books & papers 



Paradigm shifts occur when scientific discovery is 
effectively communicated to society 

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

Astronomy Astronomy Physics Physics Biology 

Chemistry 

1750-1800 

Geology 

1800-1850 

Evolution 

1850-1900 

Physics 

1950-2000   1900-1950 

Biology 

Kepler Copernicus Galileo Newton Linnaeus 

Lavoisier   Lyell Darwin Einstein Watson & Crick 

Greeks 



• Integrate word, image, numbers 
• Content-driven 
• Presentation enables thinking 
• Use small multiples (maximize content 

variation; minimize style variation) 
• Know your content and audience 
• Use humor and hyperbole  

Principles of Analytical Design: 
Edward Tufte 



1. Have fun! Remember to play. 
2. Influence yourself. 
3. A hierarchy of information.  
4. Remember visual language. Try to add a visual element 

wherever possible. 
5. 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? 

Information Is Beautiful: 
David McCandless 



Science communication is a balance of 
quality science and communication 



Employing different communication techniques 

• Providing scientific 
context (references) 

• Text > graphics 

• Authorship exclusive 

• Focus on results & 

interpretation 

Scientific writing 

• Providing societal 
context (examples) 

• Text ≈ graphics 
• Authorship inclusive 

• Focus on  
conclusions & 
recommendations 

Science communication 



Good science communication can 
make you a better scientist 

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

Context 
Identifying the linkages and developing comparisons 
can provide important insights 

Visualizations 
Combining visual elements can lead 
 to new insights 

Synthesis 
Combining and comparing different data 
sets or approaches can lead to insights 



• Cholera outbreak in London 
• John Snow mapped cholera 

cases  
• Linked cholera cases to 

pump locations 
• Pump handle removed; 

cholera subsided 

John Snow’s 1854 cholera map  



 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 



• What are conceptual 
diagrams? 
 

• Why are conceptual 
diagrams effective? 
 

• How can conceptual 
diagrams be used? 

Conceptual diagrams 



What are conceptual diagrams? 

con·cept /ˈkänsept/ 
Noun: Something conceived in the mind 
     (Webster’s 3rd Dictionary, 1986) 

di·a·gram /ˈdīəˌgram/  
Noun: A drawing that shows relations 
     (Webster’s 3rd Dictionary, 1986) 

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



Conceptual diagrams provide 
synthesis, visualization, and context 



• Help to clarify thinking 
 

• Aid communication 
 

• Can identify data gaps, 
management priorities,  
or key features and 
threats 

What makes conceptual diagrams so effective? 



Diagrams are an interface between 
scientists, government, and the community 



Conceptual diagrams can illustrate 
complex processes 



Conceptual diagrams can describe 
processes at different scales 

centime
ters 

meters 



Conceptual diagrams can communicate 
ecosystem relationships 



The components of a conceptual diagram:  
BASE 



• Symbols are language independent and universal: 
mathematics        , weather         , music       , 
religion          , corporate branding         , 
signage         , and organizations        . 
 

The components of a conceptual diagram:  
SYMBOLS 



• Symbols are language independent and universal: 
mathematics        , weather         , music       , 
religion          , corporate branding         , 
signage         , and organizations        . 
 

The components of a conceptual diagram:  
SYMBOLS 

• Symbols can represent 
something tangible 



• Symbols are language independent and universal: 
mathematics        , weather         , music       , 
religion          , corporate branding         , 
signage         , and organizations        . 
 

The components of a conceptual diagram:  
SYMBOLS 

• Symbols can represent 
something invisible or 
intangible 

• Symbols can represent 
something tangible 



IAN’s symbol libraries are a key tool for 
scientists and managers 



Use the size and color 
of symbols to convey information  



Symbols can be used in graphs 



Symbols can be used in tables 



Symbols can be used in infographics 



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



Diagrams can be produced in real time to 
synthesize key messages 



Diagrams can be produced in real time to 
synthesize key messages 



Conceptual diagrams can transform text… 



…into synthesized cumulative impact 
visualizations 



Conceptual diagrams can be incorporated 
into science publications 

Posters 

Reports 

Science Journals 



• http://ian.umces.edu/diagrammer/editor/svg-
editor.php 

Online diagram creator 



Develop a variety of science 
communication products 

Posters Newsletters 

Reports 

Science Journals 

Websites and apps 



• 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 

• Good science communication …  
– Helps convey information 
– Helps make a good impression on 

your audience 
– Helps make a difference 

 

Invest in science communication 



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 



• Caroline Donovan 
• cdonovan@umces.edu 
• 410-330-3330 
• Ian.umces.edu 

 

Thanks! 

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


