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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

E‘i
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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
.00 - -
/ agie yeo Tedianiew — aood SO0
—
|||||||||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

Noah lhinsky * ComplexDiagrams com/properties « 2012-06
B’ SA




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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U.S. SmartPhone Marketshare

RIM

2 Apple

2 Palm
Motorola
Nokia
Other







Walues

400 —

Manths
Jan Feb Mar Apr May Jun

11%
10% -
9%
8% -
7% -
6%

5% -

GDP growth rate

4% -

3%

2%

1% ' - ' - = - - -
UsA UK Canada Japan France Brazil Russia India China



Walues

400 —

Manths
Jan Feb Mar Apr May Jun

11%
10% -
9%
8% -
7% -
6%

5% -

GDP growth rate

4% -

3%

2%

1% ' - ' - = - - -
UsA UK Canada Japan France Brazil Russia India China



Walues

400 —

Manths
Jan Feb Mar Apr May Jun

11%
10% -
9%
8% -
7% -
6%

5% -

GDP growth rate

4% -

3%

1% ' - ' - = - - -
UsA UK Canada Japan France Brazil Russia India China



1.24 =
B Preoperative

1.22 = .
. Postoperative

1.2 =
1.18 =
1.16 =
1.14 =
112 =

11 =

1.08 — T — —
T Placebo

/ reatment



1.24 =
1.22 =
1.2 =
1.18 =
1.16 =
1.14 =
112 =

11 =

1.08

Treatment

Placebo

B Preoperative
. Postoperative

1.4

1.2

0.8

0.6

0.4

0.2

B Preoperative
- Postoperative

T I Placebo

r

eatment



200

Last update: 4 hours aﬂdl




200

250 \
200 - |I
|
130 \I
|
I |
100 - III \ / |
| |
)/\ |II \ | i
\
50 - \ \
\ \
V VY ~'
0o = T T T T T T T T T T T
T DE MD WA RI NY LA OR FL AL AZ NE MM
Last update: 4 hours =gl
300
250
200
150
100
50
o
T DE MD WA RI MY OR FL AL MNE MM
Laar updase: 4 hours =gal




NO to DRUGS | YES to PEACE & ORDER

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

18000

13500 12,352 11,864

9000

4500

12, 352 1,864 11,506

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

Apr



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...
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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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Demo




When we need more
than just a map...



When we need more
than just a map...
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When we need more
than just a map...
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When we need more
than just a map...
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When we need more

than just a map...

| % Eligible
| Uninsured

% of Uninsured
with no High School

% of Uninsured
below 138 FPL

% of Uninsured
who are Latino
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than just a map...
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When we need more
than just a map...
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Want to learn more???
esriurl.com/spatialstats

TUESDAY

WEDNESDAY

Download the Esri Events

THURSDAY

1p Beyond Where: Modeling Spatial Relationships and Making
Predictions 17B

4p Beyond Where: Modeling Spatial Relationships and Making
Predictions 17A

[ THE
SCIENCE
esri :
WHERE

Ibennett@esri.com
fvale@esri.com

Please fill out a course survey!!

app and find your event

esri events

July8-11,2017
San Diego, CA

2017 Esri
Business Summit

Esri
User Conference

Select the session

you attended

Schedule

TUE
"

ArcGIS Pro: Mapping and

Visualization

9.4

ArcPad - An Introduction

Building Your Indoor GIS: CAD and

BIM Import

Filter On

Scroll down to find Complete Answers

the survey and Select “Submit”

-AnIntrodu... | ]:

FEEDBACK

ArcPad - An Introduction

Title and Description Consistent with

DCC - Room 32 A !
Content

Add Reminder

Well Organized/Clear Presentation
TIME

Jul11,8:30 AM - 9:45 AM

Public Speaking Skills
SDCC-Room 32A
—{ 2 }—{( 3 }—{4 }—{ 5 ) Higt
DESCRIPTION
The content of the workshop was relevant
This session will provide an overview of to my work

ArcPad, Esri's software for mobile GIS and

field mapping, with an emphasis on the new No | | Ye



Want to learn more???

esriurl.com/spatialstats
TUESDAY

2:30p Spatial Data Mining I: Essentials of Cluster Analysis 15B

4p From Means and Medians to Machine Learning: Spatial
Statistics Basics and Innovations 15B

WEDNESDAY

10a Spatial Data Mining ll: A Deep Dive Into Space-Time
Analysis Room 29C

2:30p Spatial Data Mining I: Essentials of Cluster Analysis
Room 15A

4p Spatial Data Mining ll: A Deep Dive Into Space-Time
Analysis Room 31B

THURSDAY

10a Data Visualization for Spatial Analysis 07A/B

1p Beyond Where: Modeling Spatial Relationships and Making
Predictions 17B

4p Beyond Where: Modeling Spatial Relationships and Making
Predictions 17A
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esrl ¢
WHERE

Ibennett@esri.com

fvale@esri.com

Please fill out a course survey!!

Download the Esri Events Select the session Scroll down to find Complete Answers
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esri events Schedule -An Introdu... | f
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July 81,2017 "
San Diego, CA

FEEDBACK

ArcPad - An Introduction
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- 945 AM C - Room 32 A

Content
ArcGIS Pro: Mapping and (D) it
Visualization 3 / 5) Higl
5 ; . [71 Add Reminder
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July 9-11. 2 (e Well Organized/Clear Presentation
£ 8:30 AM - 9:45 AM TIME
& ArcPad - An Introduction ow (1 =—(2 }—{3 )—{(4 )—(5) High
SDCC.- Room 32 A Jul11,8:30 AM - 9:45 AM
Esri Public Speaking Skills

B:30 AM - 9:45 AM

User Conference SDCC - Room 32 A

et 2 p=d{ 3 == 4 )= § ) High

Building Your Indoor GIS: CAD and

BIM Import
DESCRIPTION

The content of the workshop was relevant

This session will provide an overview of to my work
ArcPad, Esri's software for mobile GIS and
field mapping, with an emphasis on the new No | | Yes



