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Geovisualization
… codes and encodes spatial information.

… includes interface design, interactivity, generalization and publishing.

… offers a method for seeing the unseen. 

… is the process of transforming information into a visual form, enabling users to 
observe the information. 

… enables to perceive visually features which are hidden in the data but nevertheless 
are needed for data exploration and analysis.

... is used to explore, analyze, synthesize, and present spatial data. Today’s 
geovisualization enlarges conventional map design.

… typically uses an interactive computer environment for data exploration, it entails the 
creation of multiple (including 3-D) representations of spatial data, or it allows the 
representation of changes over time.

CDE
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Nature of geovisulization
fundamental to effective geovisualization is 
an understanding of:

✔ how human cognition shapes GIS usage

✔ how people think about space and time

✔ how spatial environments might be better 
represented using computers and digital data

CDE
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Research goals of geovisualization
• exploration/exploitation of data and information

• enhancing understanding of concepts and processes

• gaining new (unexpected, profound) insights

• making invisible visible

• effective presentation of significant features

• quality control of simulations, measurements

• increasing scientific productivity

• medium of communication/collaboration

CDE
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Three key messages of Geovisualization
Geovisualization is relevant!

• Modern visualization is key to humankind. Without maps, we would be spatially blind. 
Knowledge about spatial relations and location of objects are most important for 
enabling economic development, for managing and administering land, for handling 
disasters and crisis situations, or simply to be able to make decisions on a personal 
scale on where and how to go to a particular place.

Geovisualization is modern!

• New and innovative technologies have an important impact on what map makers are 
doing. Maps can be derived automatically from geodata acquisition methods, smart 
models of geodata can be built, and a whole range of presentation forms is now 
available.

Geovisualization is attractive!

• Maps and other geovisualization products are attractive. Many people like to use 
maps; to play around with maps, for instance, on the Internet; or simply to look at 
them. We can witness a dramatic increase in the number of users and use of 
geovisualization currently.
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Geovisualization products
✔ Printed maps
✔ Web maps
✔ Mobile maps
✔ Infographics
✔ Dashboards
✔ 3D maps
✔ Haptic maps
✔ Map animations
✔ User experiments
✔ Multimedia maps
✔ Image maps
✔ Atlases
✔ Story maps 
✔ Virtual maps
✔ Swipe map
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Geovisualization products
✔ Printed maps

CDE
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Geovisualization products
✔Web maps
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Geovisualization products
✔Mobile maps
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Geovisualization products
✔ 3D maps
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Geovisualization products
✔Map animations
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Geovisualization products
✔Multimedia maps

https://eyetracking.upol.cz/naki_vystava_nareci/
https://eyetracking.upol.cz/naki_vystava_nareci/
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Geovisualization products
✔ Image maps
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Geovisualization products
✔ Virtual maps
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Geovisualization products
✔ Swipe map
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Geovisualization products
✔ Story maps 

CDE



19.04.2024 19

Geovisualization products
✔ Haptic maps
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Geovisualization products
✔ Atlases
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Geovisualization products
✔ Dashboards

CDE
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Geovisualization products
✔ Infographics
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Geovisualization products
✔ User experiments



19.04.2024 24

Principles of Geovisualization???

� forget what they told you about maps in surveying and 
remote sensing

�not one global school of cartography, but several 
different schools of cartography

�cartography gave rise to geoinformatics

�80% of information is spatial

� three laws of geovisualization

PRINCIPLES OF GEOVISUALIZATION
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1st law of geovisualization

Principle of geographical space

What is spatial can be mapped
and

what can be mapped is spatial
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URBAN GeoSpatial Summer School

question

question

question

question

question

question

question

question

map

map

map

map

map

map

map

map



19.04.2024 27

2nd law of geovisualization

Principle of concept

Think Before You Draw
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GEOVISUALIZATION: MAP and CARTOGRAPHY

A map is a symbolized representation of geographical reality, 
representing selected features or characteristics, resulting from the 
creative effort of its author’s execution of choices, and is designed for use 
when spatial relationships are of primary relevance.

Cartography is the discipline dealing with the art, science and technology 
of making and using maps.
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photo vs. image vs. map
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3rd law of geovisualization

Principle of map language 

spatial phenomena

characteristics
type of construction

name

age

importance

ability

cartographic symbol

variables
shape

size

fill

structure

label

Eifel 
Tower
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Visual variables

Jasques Bertin (1918-2010)
Semiologie Graphique (Semiology 
of Graphics) (1967) 



19.04.2024 32

Dynamic visual variables

✔ visual variables can be used on the individual frames of an animation in 
such a way that these images effectively communicate the cartographic 
message to the user, while the movement of the animation gives the 
message an extra dimension and "new energy"

✔ using animated maps helped users grasp the contents of a message in a 
more effective manner compared to using traditional static maps

✔ six dynamic visual variables
✔moment 
✔ duration 
✔ frequency 

✔ order 

✔ rate of change 

✔ synchronisation 
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(geo)Data Visualization
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Data and Geodata Visualization

PRINCIPLES OF GEOVISUALIZATION

Geodata

Methods

Creativity

Trends
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Geovisualization| Data

PRINCIPLES OF GEOVISUALIZATION

Spatial data (geodata)

• most information has a spatial context
• inc. coordinates = precise location on 

the Earth

Non-Spatial data

• attribute data
• additional information with 

explanatory meaning
• numbers, pictures, codes, etc.
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Geovisualization | Methods

PRINCIPLES OF GEOVISUALIZATION
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Geovisualization | Trends

Watch and follow trends

• … to know how to do it
• … to know how not to do it

• … to do something seasonal – follow trends
• … to do something timeless – do not follow trends

• … to be minimalistic – „beauty in simplicity“
• … to be visual – make visualisations and say it with pictures

PRINCIPLES OF GEOVISUALIZATION
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Geovisualization | Trends

PRINCIPLES OF GEOVISUALIZATION
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Visual representation | Colours
• Yellow represents 

optimism, warmth, and 
clarity

• Orange represents 
confidence (for pay attention)

• Red represents 
urgency, sexy, exciting and 
passion

• Purple represents 
royalty and trust

• Blue represents 
streng

• Green represents 
growth and moneyth and 
calmness

• Black represents 
elegance, sophistication, and 
class

PRINCIPLES OF GEOVISUALIZATION
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Geovisualization | Colours

PRINCIPLES OF GEOVISUALIZATION
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Jakub Konicek‘s quiz| Guess the most expensive 
logo!

PRINCIPLES OF GEOVISUALIZATION

$ 0

$ 0

$ 0
$ 0

$ 15

$ 1 000 000

$ 625 000

$ 1 800 000

$ 15 800 000

$ 100 000 000

$ 211 000 000
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How to make an attractive geovisualization

PRINCIPLES OF GEOVISUALIZATION

Spatial data GIS (Vector)-friendly SW
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How to make an attractive geovisualization| Tips (shadows) 

PRINCIPLES OF GEOVISUALIZATION
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How to make an attractive geovisualization| Tips (shadows) 

PRINCIPLES OF GEOVISUALIZATION



19.04.2024 45

How to make an attractive geovisualization | Tips (3D) 

PRINCIPLES OF GEOVISUALIZATION
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Add more attributes and promote 
information

PRINCIPLES OF GEOVISUALIZATION

• transform an attribute information to the graphical visualization

• spatial / non-spatial visualization

• use proper and correct methods

• think carefully 
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Add more attributes and promote 
information

PRINCIPLES OF GEOVISUALIZATION

https://datavizproject.com/ https://www.data-to-viz.com/ https://datavizcatalogue.com/ 

https://datavizproject.com/
https://www.data-to-viz.com/
https://datavizcatalogue.com/
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Add more attribute information

MODERN APPROACHES IN VISUALIZATION
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Statistical

oriented

Time

oriented

Geography

oriented

Process

based
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Where to find...

PRINCIPLES OF GEOVISUALIZATION

Data

Colors
• http://colorbrewer2.org/
• https://coolors.co/  

https://color.adobe. 
https://brandcolors.net/

Free pictures
• https://www.sitebuilderreport.com/

stock-up 
• http://www.resplashed.comhttps://

www.pexels.com/
• https://www.toptal.com/designers/

subtlepatterns/
• https://www.videvo.net/ 

https://www.fiverr.com/
Free vectors
• http://www.freepik.com/
• https://www.designermill.comhttp:/

/freebbble.com/
• http://www.fribbble.com/ 

https://pixelbuddha.net/ 
• https://www.flaticon.com/

Tools

• http://datavizproject.com
https://piktochart.com/ 
https://www.sumopaint.com/home

• https://www.canva.com/create/info
graphics/  

• https://venngage.com/  
• http://www.creativebloq.com/infog

raphic/tools-2131971  
• https://infogr.am/  
• https://www.easel.ly/ 
• https://www.fiverr.com/
• https://www.sitebuilderreport.com/
• https://www.webydo.com/
• https://pablo.buffer.com/
• https://placeit.net/
• http://www.recitethis.com/
• https://chartlr.com/ 
• http://mkweb.bcgsc.ca/tableviewer
• https://www.webydo.com

Inspiration

• http://www.informationisbeautiful.
net/

• https://www.revolvy.com/
• https://bost.ocks.org/mike/ 

http://faculty.nps.edu/rdfricke/docs
/Visualizing%20HSCB%20Data.pdf

• http://www.swissinfographics.com/
archives/524

• http://infowetrust.com/tag/classicvi
z/

• http://www.datavis.ca/milestones/
• http://guides.co/search?q=infograp

hic
• https://ourworldindata.org/

https://www.oddityviz.com/
• http://www.datasketch.es/
• http://visualoop.com

http://colorbrewer2.org/
https://coolors.co/
https://color.adobe.com/create/color-wheel/
https://brandcolors.net/
https://www.sitebuilderreport.com/stock-up
https://www.sitebuilderreport.com/stock-up
http://www.resplashed.com/
https://www.pexels.com/
https://www.pexels.com/
https://www.toptal.com/designers/subtlepatterns/
https://www.toptal.com/designers/subtlepatterns/
https://www.videvo.net/
https://www.fiverr.com/
http://www.freepik.com/
https://www.designermill.com/
http://freebbble.com/
http://freebbble.com/
http://www.fribbble.com/
https://pixelbuddha.net/
https://www.flaticon.com/
http://datavizproject.com/
https://piktochart.com/
https://www.sumopaint.com/home
https://www.canva.com/create/infographics/
https://www.canva.com/create/infographics/
https://venngage.com/
http://www.creativebloq.com/infographic/tools-2131971
http://www.creativebloq.com/infographic/tools-2131971
https://infogr.am/
https://www.easel.ly/
https://www.fiverr.com/
https://www.sitebuilderreport.com/
https://www.webydo.com/
https://pablo.buffer.com/
https://placeit.net/
http://www.recitethis.com/
https://chartlr.com/
http://mkweb.bcgsc.ca/tableviewer
https://www.webydo.com/
http://www.informationisbeautiful.net/
http://www.informationisbeautiful.net/
https://www.revolvy.com/main/index.php?fldrs=930724&uid=43745
https://bost.ocks.org/mike/
http://faculty.nps.edu/rdfricke/docs/Visualizing%20HSCB%20Data.pdf
http://faculty.nps.edu/rdfricke/docs/Visualizing%20HSCB%20Data.pdf
http://www.swissinfographics.com/archives/524
http://www.swissinfographics.com/archives/524
http://infowetrust.com/tag/classicviz/
http://infowetrust.com/tag/classicviz/
http://www.datavis.ca/milestones/
http://guides.co/search?q=infographic
http://guides.co/search?q=infographic
https://ourworldindata.org/
https://www.oddityviz.com/
http://www.datasketch.es/
http://visualoop.com/
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Thank you for your 
attention.

"The creation of this teaching material was financially supported 
within Erasmus+ project Urbanism and Suburbanization in the 
EU Countries and Abroad: Reflection in the Humanities, Social 

Sciences, and the Arts (2021-1-CZ01-KA220-HED-000023281).“

"The European Commission's support for the production of this publication 
does not constitute an endorsement of the contents, which reflect the 

views only of the authors, and the Commission cannot be held responsible 
for any use which may be made of the information contained therein."


