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Data visualization as part of
the spatial analysis workflow

Explore data
Interpret analysis results

Communicate findings



What is data visualization?




Dr. John Snow'’s Map of London Cholera Outbreak of 1854
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Charles Minard’s Flow Map of Napoleon’s Russian Campaign of 1812
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Florence Nightingale’s Rose Diagram of the Causes
of Mortality in the Army of the East of 1859
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Hans Rosling’s Animated Visualization of Global Life
Expectancy Over Time from his 2006 TED Talk



Why visualize data?

Convert slow reasoning tasks
into fast perception tasks
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Properties and Best Uses of Visual Encodings

Example Encoding Ordered Useful values Quantitative Ordinal Categorical = Relational
. O position, placement yes infinite Good Good Good Good
1.2.3;A.B.C text labels optional infinite Good Good Good Good
(alphabetical
or numbered)
_— length yes many Good Good
size, area es man Good Good
.00 - -
/ angle yes medium/few  Good Good
—
|||||||||IIIIIII pattern density yes few Good Good
weight, boldness yes few Good
... saturation, brightness  yes few Good

... color no few (< 20) Good
shape, icon no medium Good
o N>

| ||||%§ pattern texture no medium Good
. ._ _. enclosure, connection no infinite Good Good
—— — — —- line pattern no few Good
B———»  line endings no few Good
0
——— line weight yes few Good

Moah lliinsky = ComplexDiagrams.com/properties = 2012-06
B A



Properties and Best Uses of Visual Encodings

Example Encodin Ordered Useful values Quantitative Ordinal Categorical = Relational
. O position, placement yes infinite Good Good Good Good
1.2.3;A.B.C text labels optional infinite Good Good Good Good
(alphabetical
or numbered)
-— length yes many Good Good
size, area es man Good Good
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/ agie yeo Tedianiew — aood SO0
—
|||||||||IIIIIII pattern density yes few Good Good
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Properties and Best Uses of Visual Encodings

Example Encodin Ordered Useful values Quantitative Ordinal Categorical = Relational
. O position, placement yes infinite Good Good Good Good
1.2.3;A.B.C text labels optional infinite Good Good Good Good
(alphabetical
or numbered)
_— length yes many Good Good
size, area es man Good Good
.00 - -
angle yes medium/few  Good Good
—
|||||||||IIIIIII pattern density yes few Good Good
weight, boldness yes few Good
... saturation, brightness  yes few Good
color no few (< 20) Good
¥ e TG oo
| ||||%E pattern texture no medium Good
. ._ _. enclosure, connection no infinite Good Good
______ line pattern no few Good

line endings no few Good

line weight yes few Good
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)
Noah lliinsky * ComplexDiagrams.com/properties * 2012-06
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Good Viz vs Bad Viz




Public Domain/ Wikipedia
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NO to DRUGS | YES to PEACE & ORDER

NUMBER OF MURDER AND HOMICIDE CASES REPORTED
(2010- AUG 3, 2016)
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34 32 32

Source: PNP Directorate for investigative and detective
management
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Visualizations to support
spatial analysis

Distributions and frequency
Category comparisons
Relationships and correlations

Change over time or distance



Distributions

Understanding the shape of
numerical data




Categories

Summarizing and comparing amounts
across categorical data

14,222




Relationships

Explore correlations and trends




Change

Visualizing trends and cycles over time or
distance

DateTime Count by Day of Week and Hour of Day
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When a map (alone)
isn’t the best option...



When a map (alone)
isn’t the best option...




Comparison of unemployment rate by State

When a map (alone)
isn’t the best option...
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When a map (alone)
isn’t the best option...

unemployment rate

unemployment rate

Comparison of unemployment rate by State
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When a map (alone)

isn’t the best option...
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When a map (alone)

isn’t the best option...
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When a map (alone)
isn’t the best option...




When a map (alone)
isn’t the best option...
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Demo A
data exploration o



Spatial analysis

seeing is believing



“Through collaboration with artists and
designers, we can work toward the
demystification of climate science because
when science becomes understandable to the
public, people become interested in not only
the results but the scientific process,
discussions, and, most importantly, solutions.’

I

Tosca, M. (2019), Transcending science: Can artists help scientists save the world?, Eos, 100,
https://doi.org/10.1029/2019EO127493. Published on 02 July 2019.



https://doi.org/10.1029/2019EO127493
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