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When should we use maps?
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,' When should we use maps?

c_».}__——.».—qz?—w — e ——— e —

1. When our data contains geographical attributes (e.g., latitude,
longitude, city, state, country, etc.).

2. When visualizing geographic relationships is important.
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When visualizing geographic relationships IS important.

v’ Who's winning my district?

X Isitalandslide?

X What are the paths to victory?
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Show results for:  All Districts

Democrats expected to
win easily
Distnict

Ala.7

Ariz. 4
Calif. 1
Calif. 5
Calif. 6
Calif. 7
Calif. 8
Calif. 9
Calif. 10
Calif. 12
Calif. 13

Md. 8
Mich. 5
Mich. 12
Mich.
Mich.
Minn.
Minn.
Minn.
Minn.
Mo. 1
Mo. 3
Mo. 5
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Democrats expected to

s

win narrowly

District
Ark. 4
Calif. 18
Calif. 20
Calif. 47
Colo. 7
Conn. 4
Conn. 5
Del. 1
Ga. 12
lowa 1

lowa 2
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Tossup seats

District
Ala. 2
Ariz. 5
Ariz. 7
Ariz. 8
Calif. 11
Colo. 3
Fla. 22
Fla. 25
Ga. 2
Ga. 8
Hawaii 1
Idaho 1
. 14
. 17
Ind. 2
Ind. 9
Ky. 6
Mass. 10
Mich. 7
Miss. 4
N.C.8
N.D. 1
N.H. 2
N.J.3

Nev. 3

Republicans expected

District
Ark. 1
Ariz. 1
Ariz. 3
Calif. 3
Colo. 4
Fla. 2
Fla. 8
Fla. 24
. 11
Md. 1
Mich. 1
Minn. 6
Miss. 1
Neb. 2
N.H. 1
N.M. 2
Ohio 1
Ohio 15
Pa.3
Pa. 6
Pa.7
Pa. 11
Pa. 15
Tex. 17

Va.2
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District

Alaska 1

Ala. 1
Ala.
Ala.
Ala.
Ala.
Ark.
Ark. 3
Ariz. 2
Ariz. 6
Calif. 2
Calif. 4
Calif. 19
Calif. 21
Calif. 22
Calif. 24
Calif. 25
Calif. 26
Calif. 40
Calif. 41
Calif. 42
Calif. 44
Calif. 45
Calif. 46
Calif. 48
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38%

28%
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v’ Who's winning my district?
v Isitalandslide?

X What are the paths to victory?
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270 electoral vote
a;e: :QZ;gc rc-t:s-.is An Electoral
the election Victory

Because most states
Electoral votes award elecloral voles in a
shown by haight of winner-take-all contest,
each state. even a slim statewide
victory can catapult a
candidate toward election.
Electoral votes versus
percentage margin of
viclory

Minn

Fa

States won by less than
10 percent of the popular
vote

pennsyvana

W States won by 10 to 20
. , N percent of the popular vote.
Obama has 431 ways 1o win Romney nas 76 ways to win he candidate who g=ts
_ _ _ more than 26¢ electcral votes — _ .
«— Bigger Clinton margins enough to cross this line — wins Bigger Trump margins — ! B States won by more than
20 percent of the popular
vl vole.
— ONE ELECTORAL VOTE

I Oberra wing Flueida .. I* Famrney wing =lorica..

~
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150

AVERAGE ———@  — 80% CHANCE OUTCOME FALLS IN THIS RANGE BUSH
VICTORIES

GORE
VICTORIES

UNDECIDED

Does not include Florida,
New Mexico and QCregon,
which total 37 electoral
VOlIes.
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Michigan : 11.75% -

North Carolina . 11.25%

Virginia
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. 0%

:-IL:'. '
Expected margin of victory 3 N.C.
_ Chance of
. . +25 #25 I3 tipping election ¥
: Ala.
Florida : 17.65%
»
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Colorado
Ohio

Wisconsin

. 8%

Minnesota . 85%
7%
. 8%
. 8%
. 3%

. 3%

Nevada

Arizona

New Mexico

New Hampshire

N NN I NN O e

Georgia

Margin of victory for cach candidate
shown by the width of the each slale.




Cartography

(Map Making)



Oldest Known Map: Konya, Turkey (~6200 BC)
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Latitude (¢): Angle north/south
from the equator.

Longitude (A): Angle east/west
from the Prime Meridian.

Graticule: The grid formed by
lines of latitude and longitude.
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”Map PI‘O]ECtIOnS ;‘

Projection Surface Metric Preservation
Cylindrical Equal-Area
Conic Equidistant

Planar (Azimuthal) Conformal (Preserve Angle)
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Projection Surface

Cylindrical
Conic

Planar (Azimuthal)

https://gisgeography.com/cylindrical-projection/
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https://gisgeography.com/cylindrical-projection/
https://gisgeography.com/cylindrical-projection/
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Projection Surface

Cylindrical
Conic

Planar (Azimuthal)

https://gisgeography.co

m/cylindrical-projection/
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https://gisgeography.com/cylindrical-projection/
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Projection Surface

Cylindrical
Conic

Planar (Azimuthal)



https://gisgeography.com/conic-projection-lambert-albers-polyconic/
https://gisgeography.com/conic-projection-lambert-albers-polyconic/
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Orthographic Projection

Projection Surface

Cylindrical

Conic

Planar (Azimuthal)



https://gisgeography.com/azimuthal-projection-orthographic-stereographic-gnomonic/
https://gisgeography.com/azimuthal-projection-orthographic-stereographic-gnomonic/
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Projection Surface

Cylindrical
Conic

Planar (Azimuthal)

Orthographic Projection
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Stereographic Projection

Projection Surface

Cylindrical

Conic

Planar (Azimuthal)
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https://gisgeography.com/azimuthal-projection-orthographic-stereographic-gnomonic/
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Projection Surface Metric Preservation
Cylindrical Equal-Area
Conic Equidistant

Planar (Azimuthal) Conformal (Preserve Angle)





https://observablehq.com/@d3/azimuthal-equidistant

Albers Equal-Area Conic



http://bl.ocks.org/mbostock/3734308

Mercator
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There's no right way to flatten the Earth!

http://www.bldgblog.com/2009/12/cracking-the-planet/ 25


http://www.bldgblog.com/2009/12/cracking-the-planet/
http://www.bldgblog.com/2009/12/cracking-the-planet/
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Peirce Quincuncial



https://observablehq.com/@d3/peirce-quincuncial

Peirce Quincuncial



https://observablehq.com/@d3/peirce-quincuncial

THE WORLD

ON A QUINCUNCIAL PROJECTION

INVENTED BY C.8. PEIRCE.

iIncuncial

Qu

Peirce

J.D. DAVIES — MAPS




Dymaxion (Fuller) Map




Dymaxion (Fuller) Map
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https://xkcd.com/977/

WHAT YOUR FAVORITE


https://xkcd.com/977/
https://xkcd.com/977/

A

WHAT YOUR FAVORITE https://xkcd.com/977/

YOURE NOTA (OMPUCATED PERSAN. YouU LOVE THE
MERCATOR PROTECTION; YOU JUST WISH IT WERENT
SQUARE. THE EARTH NOT A SRUARE, I8 A CIRALE..
YOU LIKE CIRCLES. TCORY 15 GONNA BE A oD DAY!


https://xkcd.com/977/
https://xkcd.com/977/

\,JHP\T YOUR FAVORITE

P Qmﬁcr ON

SAYS ABOUT YOU

YOU LIKE I1SARC ASMOV, XML, AND SHOES WITH TOES,

YOU THINK THE SEGWAY GOT A BAD RAP. YOU OWN 3D
GOGGLES, WHICH YOV USE O VEW ROTRTING MODELS
OF BETTER 3D GOGGLES. You TYPE IN DvoraK.

https://xkcd.com/977/

A


https://xkcd.com/977/
https://xkcd.com/977/
https://xkcd.com/977/
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WHAT YOUR FAVORITE

MeP HRevECTiON

SAYS ABOUT YOL

PEIRCE QUINCUNOAL
\

YOU THINK THAT WHEN WE LOOK AT A MAP WHAT WE
REALLY SEE 15 CURSELVES. PETER YOU FIRST SAW

INCEFTIOV, YOU SAT SILENT IN THE THEATER R
SIX HOURS. [T FREAKS YoU OUT TO REAUZE AT

EVERYONE AROUND YOU HAS A SKELETON INSDE THEM,

YOU AALE REALLY LCOKED AT YOUR HANDS,

https://xkcd.com/977/

A


https://xkcd.com/977/
https://xkcd.com/977/
https://xkcd.com/977/

Tissot's Indicatrix

X143€2IPpUI~S,30SS1] /13IM/340 eIpad i im ua//:sd1ay
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https://en.wikipedia.org/wiki/Tissot's_indicatrix
https://en.wikipedia.org/wiki/Tissot's_indicatrix

https://en.wikipedia.org/wiki/Tissot's_indicatrix
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https://en.wikipedia.org/wiki/Tissot's_indicatrix
https://en.wikipedia.org/wiki/Tissot's_indicatrix

Tissot's Indicatrix (Dymaxion Map)

https://en.wikipedia.org/wiki/Tissot's_indicatrix


https://en.wikipedia.org/wiki/Tissot's_indicatrix
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Vega Examples  Tutorials  Documentation  Usage  About GitHub

Projections Example

17

armadillo baker
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-
’
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https://vega.github.io/vega/examples/projections/

Vega Examples Tutorials Documentation Usage About

Distortion Comparison Example

baseProjection  azimuthalEqualArea u

altProjection mercator T
baseColor ]
aitColor I

https://vega.github.io/vega/examples/distortion-comparison/


https://vega.github.io/vega/examples/projections/
https://vega.github.io/vega/examples/projections/
https://vega.github.io/vega/examples/distortion-comparison/
https://vega.github.io/vega/examples/distortion-comparison/

Cartography

(Map Making)



Mapping

(Visualizing Geospatial Data)




How does the data change?

abnupt smooth
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in

qure §.

[MacEachren. Visualizing Uncertain Information. 1992]


http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
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racial / ethnic
self-identification
in chicago

in the year 2000
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[MacEachren. Visualizing Uncertain Information.1992] http://www.radicalcartography.net/index.htmlzchicagodots


http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.radicalcartography.net/index.html?chicagodots
http://www.radicalcartography.net/index.html?chicagodots

\Votes cast in the 2016 Presidential Election
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[MacEachren. Visualizing Uncertain Information.1992]


http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://carto.maps.arcgis.com/apps/webappviewer/index.html?id=8732c91ba7a14d818cd26b776250d2c3
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Dot Distribution Map
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.Fi%. 9. Possible 2D trandali ons of the 3D data models shown
in gure &.

[MacEachren. Visualizing Uncertain Information.1992]
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Data Source: 2009 IMLS Public Library Survey
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http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
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[MacEachren. Visualizing Uncertain Information.1992] https://xkcd.com/1138/
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Craters

The earth is marked with
about 180 named craters

o .
= that are scars from previous
O run-ins with asteroids like ®
the one that exploded over
- Russia on Friday.
< ®
— Crater diameter
- O
S @ Le
o
99 miles
20 miles
.Fi%. 9. Possible 2D trand ali ons of the 3D data models shown
in i gure §. http://www.washingtonpost.com/wp-srv/special/world/russia-meteor/index.html

[MacEachren. Visualizing Uncertain Information.1992]
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http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.washingtonpost.com/wp-srv/special/world/russia-meteor/index.html
http://www.washingtonpost.com/wp-srv/special/world/russia-meteor/index.html

—

discrete

continuous

I

|

— -

' Proportional Symbol Ma

e ——— e ——— a— = —— —

9. Posssi ble 2D trand ah o of the 3D data models shown
qure §.
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[MacEachren. Visualizing Uncertain Information.1992]
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http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
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Graduated Symbol Map

Fig. 9. Possible 2D trandal ons of the 3D data models shown
in gure 8.

[MacEachren. Visualizing Uncertain Information.1992]
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Lowest risk: Corvallis, Ore.
Small quake and drought risk;
little extreme weather.

‘ ®e ° o = ® -
:. . ©) O ©
@ o ) ® o o go
o @,
* o . ; J ©8§%§§% ©
o p °0° 0 0
b ¢ T T SR R
® ¢ ®® o Y
OOQ @ 2 B % QOQO b
® o O
) ® ® © o
O ° - © O Q)Q
Q a ‘ ) ® Q @DO
O ~ Q O ® @) (i) : ¥ Q.go g
. O Q : o . © @) O.s ‘5@ Q
T L e g Toe] 0
 e%aes P8
° ® O Q ©
o © ®
@) ‘ . CiDO
O @ i Highest risk: Dallas

Metro area population
O Less than 175,000
O 175,000 to 500,000

Q More than 500,000

Some Places Are Riskier Than Others
Weather disasters and quakes: who's most at risk? The analysis below, by Sperling’s Best Places, a publisher
of city rankings, is an attempt to assess a combination of those risks in 379 American metro areas.

Risks for twisters and hurricanes (including storms from hurricane remnants) are based on historical data
showing where storms occurred. Earthquake risks are based on United States Geological Survey assessments
and take into account the relative infrequency of quakes, compared with weather events and floods.

Additional hazards included in this analysis: flooding, drought, hail and other extreme weather.

Lots of almost everything but quakes: twisters,
hurricane remnants, hail, wind, drought, floods.

Scale of hazards Metro areas with lowest risk: Highest risk:

[LLOZ [1dY ‘SaWlI ] JJOA MaN Y] 421Sesiq [ednieN B PIOAY 01 9AI7 01 313U\ "YSiew pue ‘ssading ‘uosdiig]

1. Corvallis, Ore. 1. Dallas-Plano-Irving, Tex.
. Q Q Q . 2. Mt. Vernon-Anacortes, Wash. 2. Jonesboro, Ark.
Lower —— Higher 3. Bellingham, Wash. 3. Corpus Christi, Tex.

4. Wenatchee, Wash. 4. Houston

5. Grand Junction, Colo. 5. Beaumont-Port Arthur, Tex.

6. Spokane, Wash. 6. Shreveport, La.

7. Salem, Ore. 7. Austin, Tex.

8. Seattle 8. Birmingham, Ala.


http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
https://archive.nytimes.com/www.nytimes.com/interactive/2011/05/01/weekinreview/01safe.html?_r=0
http://www.sci.utah.edu/~kpotter/Library/Papers/maceachren:1992:VUI/index.html
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9. Posssi ble 2D trand ah o of the 3D data models shown
qure §.
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[MacEachren. Visualizing Uncertain Information.1992]
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[MacEachren. Visualizing Uncertain Information.1992]
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Fig. 9. Possible 2D trandali o of the 3D data models shown
in hgure §.

[MacEachren. Visualizing Uncertain Information. 1992]

How much?

Total rainfall in a 72-hour period, ending at 5 p.m. Wednesday, as measured at weather
stations across Southemn California;
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Total rainfall since . ‘ . _ ¥ ™ " | B o
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01"tol9". - -, ‘
10 MILES Sl U ‘

~— e

Source: National Weather Service. California Nevada River Forecast Center
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.Fi%. 9. Possible 2D trand ali ons of the 3D data models shown
qure §.

. .. . . Source: National Weather Service
[MacEachren. Visualizing Uncertain Information. 1992]
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Fig. 9. Possible 2D trandali o of the 3D data models shown
in hgure §.

[MacEachren. Visualizing Uncertain Information. 1992]
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https://www.nytimes.com/interactive/2016/11/01/upshot/many-ways-to-map-election-results.html
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Design Critique

yellkey.com/within
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Value-by-alpha Map

[Rob Roth, Andy Woodruff, Zach Johnson.June 2010]
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\

Gastner-Newman

[M.E.]. Newman. 2016]

Physical diffusion model.

Population "flows" from
high-density areas to low-
density areas until density is
roughly equal everywhere.
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China Still Dominates, but Some Manufacturers Look Elsewhere

While China maintains its overwhelming dominance in manufacturing,
multinational companies are looking for ways to limit their reliance on factories
there. Related Article »

Economic Qutput G.D.P. growth, 2011 o 2012

|_F
4 ] 3 +10%

2 Each hexagon

represents $2.7 billion |
in G.D.P. 2

In this map, geography is distorted so that each
country is sized according to its ecconomic
output in 2012. The countries are colored by their
rate of growth; more established economies tend to
grow more slowly.

China is both highly productive and
growing rapidly. Considering individual
provinces conveys its impressive scale:
Guangdong, just one of 31 Chinase
provinces, has an economic output greajg
than Indonesia.
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Japan and South Korea
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New York shown for comparison.

Population o Each hexagon G.D.P. per capita, 2012

represents || | e ——
500,000 people 12 & 10 $20K

Sizing by population instead gives an estimate of
a country’s economic potential, at least for labor-
based manufacturing. The color here shows the
economic output per capita: a measure of how
effectively that potential has been realized, and a

proxy for labor cost.

Daspite its larga population, India's traubles
building an efficient transportation network, its
bureaucratic land regulations and turbulent labor
relations have slowad investment and growth
there.

il

DRTH KOREA

Japan has one of the
highest per-capita G.D.P.'s
in the ragion. Some

. Japanese manufacturers
are moving operations 0
countries with vary low
G.D.P. per capita, like
Cambodia, o take
advantage of cheap labor.

Vietnam, Thailand and
Ine Philippines each
have a population close
1o a large Chiness
province and have
similar or lower wages,
making them attractive
alternatives to China.

MALDIVES S A

MALAYS'A

New York shown for comparison.

By MIKE BOSTOCK; Additonal reporting by KEITH BRADSHER
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Value-By-Alpha

[Rob Roth, Andy Woodruff, Zach Johnson.June 2010]
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[Daniel Huffman. River Maps]
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Type is set in Twentieth Century, by Sol Hess

Design is based upon the London tube map style, originally by Harry Beck

Choice of cities and tributaries largely based upon Natural Earth 1:10m data
Cartography by Daniel P. Huffman, December 2010 | www.somethingaboutmaps.com
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Web Tools
D3/Vega/Vega-Lite: Projections, paths, graticules, etc.
Geo)SON: JSON format for geo data.

Topo)SON: Topology » compressed Geo)SON.
Leaflet: open-source, customizable map tile system.

Data Resources
Natural Earth Data: naturalearthdata.com
OpenStreetMap: openstreetmap.org
U.S. Government: nationalatlas.gov, usgs.gov

Tutorials
Command Line Cartography, by Mike Bostock

https://medium.com/@mbostock/command-line-cartography-part-1-897aa8f8cazc

Mike Bostock
f Jan 23,2017 - 5 min read

Command-Line Cartography, Part 4

A tour of d3-geo's new command-line interface.

[ This ts Part 4 of a tutorta! on making thematic maps from the command lirie using

d3-geo, TopoJSON and ndjscn-cli. Read Part 3 here.]

SN 450

Mike BosTock
4 D2c12.201€ - 5 min read

Command-Line Cartography, Part 3

A tour of d3-geo's new command-line interface.

[This is Part 3 of a tutorial on making thematic maps from the command linie using

d3-geo, TopoJSON and ndjscn-cli. Read Part 2 and Part 4 kere. |

S 359 10 responses [ ]

Mike BosTock
7 D2c10. 2016 - 6 min read

Command-Line Cartography, Part 2

[This is Part 2 of a tutorial on making thematic maps from the command line using

d3-geo, TopoJSON and ndjscn-cli. Read Part 1 or Part 3 here.]

Sy 365

Mike Bostock
¥ Dec9, 2016 - 5 min read

Command-Line Cartography, Part 1

A tour of d3-geo's new command-line interface.
[This is Part 1 of a tutorial on making thematic maps. Read FPart 2 here. |

s 1.5K 30 responses [ ]
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