
Maps

Data	Visualization	|	Steven	Bedrick	&	Jackie	Wirz
Image	from	xkcd.com	http://xkcd.com/503/



Turin Papyrus Map (~1160 BC): http://en.wikipedia.org/wiki/Turin_Papyrus_Map



Babylonian World Map (original ~500 BC) -
http://en.wikipedia.org/wiki/Babylonian_Map_of_the_World



Ptolemy Geography (original ~150 AD) - The British Library Harley MS 7182, ff 58v-59.



Herman Moll  A New Map of the Whole World (1736).  Image from Wikipedia.



Charles Joseph Minard Europe Raw Cotton Imports (1866); Image from Scimaps.org



Charles Joseph Minard map of Napoleon's disastrous Russian campaign of 1812 (1869)



Cholera	Cases	in	London,	1854,	drawn	by	Charles	Cheffins.	
http://en.wikipedia.org/wiki/John_Snow_%28physician%29



Wiley, Thompson and Merrick: Realigning the Boston Traffic Separation Scheme (2006): 
http://scimaps.org/V.3



LA Times, 2014: http://latdevelopers.com/graphics/bag/texas-oil-boom/texas-oil-boom.jpg



International Business Times/Hanna Sender The Spread of Ebola (2014)



http://sealevel.climatecentral.org/



Google Maps



Google Maps



Google Maps



Maps	101
Overview	and	terminology



http://en.wikipedia.org/wiki/File:Latitude_and_Longitude_of_the_Earth.svg

DMS:	– Degrees,	minutes,	and	seconds
Latitude:	40°26'47"N	– Longitude:	79°58'36"W

Decimal	Degree:	– Only	degrees	(real	number)
Latitude:	40.446195	– Longitude:	-79.948862



http://www.herbalwater.com/herbs-and-ingredients/orange-peel.aspx

3D	Spheres	do	not	flatten	well…



http://www.herbalwater.com/herbs-and-ingredients/orange-peel.aspx

Distortion	Happens:	
Choose	what	you	want	to	prioritize

• Distance	between	two	points
• Direction	between	two	points	
• Shape	of	regions	
• Area	of	regions
• Familiarity	of	projection…



Slide from Jeffery Heer, University of Washington



Slide from Jeffery Heer, University of Washington



Slide from Jeffery Heer, University of Washington



Tissot Indicatrices:	http://en.wikipedia.org/wiki/Tissot%27s_indicatrix



Tissot Indicatrices:	http://en.wikipedia.org/wiki/Tissot%27s_indicatrix



Tissot Indicatrices:	http://en.wikipedia.org/wiki/Tissot%27s_indicatrix



http://bl.ocks.org/syntagmatic/3711245



http://bl.ocks.org/syntagmatic/3711245



http://xkcd.com/977/



http://xkcd.com/977/



http://xkcd.com/977/



http://www.authagraph.com/category/projects/description/?lang=en



Maps	Types
More	than	you’d	think…



Physical	Maps	– Shows	physical	features	(mountains,	
lakes)

Road	Maps – Shows	location	and	name	of	roads,	other	
manmade	features

Topographic	Maps	– Shows	3d	topography	in	2d	map	
using	contour	lines

Thematic	Maps	– generally	designed	to	depict	a	single	
theme	(coropleth,	proportional	symbol,	dot	maps)

Other	Maps – includes	cartograms,	flow	maps,	stylized



Thematic	Maps
choropleth,	proportional	symbol,	dot	maps



Choropleth

Uses	color	and	intensity	to	indicate	data	values
• Use	color	wisely!

Data	should	be	normalized	
• Good:	Percentages,	ratios	
• Bad:	Counts,	totals



Slide	modified	from	Hanspeter Pfister,	Harvard	



http://en.wikipedia.org/wiki/File:Choropleth-density.png



http://awesome.good.is/transparency/web/1101/census-data/flat.html



http://www.ericson.net/content/2011/10/when-maps-shouldnt-be-maps/#more-403



Slide	modified	from	Hanspeter Pfister,	Harvard	



Slide	modified	from	Hanspeter Pfister,	Harvard	



(Proportional)	Symbol	Maps

Use	symbol	size,	color,	or	shape	to	code	data	in	map	
overlays

Data	sets	be	aggregated	to	points	within	an	area
• e.g.	Cities



http://bmander.com/dotmap/index.html



http://www.golden-gate-park.com/interactive-golden-gate-park-map.html



Slide	modified	from	Hanspeter Pfister,	Harvard	



http://mattstil.es/images/murder.png



http://vis4.net/blog/wp-content/uploads/2011/12/murder-rate1.png



http://vis4.net/blog/wp-content/uploads/2011/12/murder-rate1.png



Slide	from	Matthew	Erickson,	NY	Times



Slide	from	Jeffery	Heer,	University	of	Washington;	http://makingmaps.files.wordpress.com/2010/09/google-maps-
risk.jpg



http://ngm.nationalgeographic.com/2011/02/
geography/usa-surnames-interactive



Isopleth

Color	codes	data	according	to	values
Use	contour	lines	to	follow	data	at	specific	values
Use	“heat	maps”	display	gradient	data	

Data	should	be	normalized	and	binned	or	smoothed
• Binning	determines	number	&	visual	density	of	isopaths
• Smoothing	involved	with	heat	map



Slide	modified	from	Hanspeter Pfister,	Harvard	



Slide	modified	from	Hanspeter Pfister,	Harvard	



http://graphical.weather.gov/sectors



http://www.nytimes.com/interactive/2011/03/11/world/asia/maps-of-
earthquake-and-tsunami-damage-in-japan.html?_r=0#panel/2



Cartogram

Use	data	attribute	values	to	distort	the	area	or	shape	of	
familiar	maps

Only	as	useful	as	your	target	population	is	familiar	with	
the	baseline	map!

Can	scale	by:
• Distance
• Dorling	Cartograms	–scaled	shape;	does	not	maintain	region	
shape	

• Area



Dent,	“Cartography”	Based	on	slide	from	Hanrahan



Dent	and	Turnbull,	“Elvis	Concerts”	Based	on	slide	from	Hanrahan



http://www.bytelevel.com/map/ccTLD.html



The	following	slides	depict	“The	
World”	using	different	cartogram	data	

distortions.		

Images	are	originally	from	Mark	
Newman,	University	of	Michigan.





POPULATION



GDP



Child	Mortality



Greenhouse	Gas	Emissions



The	following	slides	depict	the	2012	
Presidential	Elections	using	different	

cartographical	approaches.

Images	are	originally	from	Mark	
Newman,	University	of	Michigan.



Election	Results	by	State



Election	Results	by	Population	of	State



Election	Results	by	Electoral	College	
Votes



Election	Results	by	County



Election	Results	by	County	Population



Election	Results	by	County	Population	
with	Gradient	Binning



https://www.theguardian.com/politics/ng-interactive/2016/jun/23/eu-referendum-live-results-and-analysis https://pitchinteractiveinc.github.io/tilegrams/

”Tilegrams”	address	some	limitations	of	cartograms:



Flow	Maps

Reduce	visual	clutter	by	clustering	edges

Encoding	
• Edge	between	two	locations	indicates	flow	between	those	
locations

• Width	of	edge	proportional	to	flow	
• Usually	wider	end	of	edge	is	source	of	flow

Limitations	– Can	get	difficult	to	compare	flows	– Best	flow	
maps	are	done	by	hand

Special	types:	Sankey	Diagrams



Slide	modified	from	Hanspeter Pfister,	Harvard	



Charles Joseph Minard map of Napoleon's disastrous Russian campaign of 1812 (1869)



http://www.ascb.org/ascbpost/index.php/compass-points/item/285-where-will-a-biology-phd-take-you



Slide	modified	from	Jeffery	Heer,	University	of	Washington

Migration	from	California



For	Fun…,

Extra	entertaining	thematic	maps	

Generalizations…	and	gross	generalizations





London	Underground	by	Harry	Beck	(1933):	http://en.wikipedia.org/wiki/Harry_Beck



From	Memory	(was:	Maps	from	Memory):	http://www.flickr.com/groups/46079190@N00/



Some	conversations
Is	it	good?		Is	it	bad?		Is	it…	something	else?



Data	From:	http://www.usmayors.org/metroeconomies/2013/201311-report.pdf
Image	From:	http://i.imgur.com/9slRTRJ.png (atrubetskoy)



Data	From:	http://www.usmayors.org/metroeconomies/2013/201311-report.pdf
Image	From:	http://i.imgur.com/9slRTRJ.png (atrubetskoy)



“The	reason	this	is	getting	any	attention	at	all	is	
because	it’s	a	map.	If	it	were	a	bar	chart	or	similar,	
people	would	just	ignore	it.	But	no	matter	how	
simple	or	obvious	your	data,	once	it’s	shown	on	a	
map,	people	find	it	interesting."

http://www.reddit.com/r/MapPorn/comments/1y371s/us_gdp_split_in_half_oc_1770x1114/



“Where	does	the	map	say	"hey,	I'm	showing	you	
that	population	density	is	highly	correlated	to	GDP	
production."	It	doesn't.	Therefore,	it's	misleading	
if	you	don't	know	much	about	the	U.S.,	which	was	
one	of	my	points	above.

Simplicity	is	not	a	virtue.	Clarity	is.	If	by	striving	for	
simplicity	you	sacrifice	data	that	are	necessary	to	
put	the	information	into	a	proper	context	(and	you	
point	out	what	those	data	could	be),	you're	doing	
it	wrong.”

http://www.thefunctionalart.com/2014/02/the-incredible-gdp-map-
that-shows-that.html



“The	objective	of	visualization	is	not	just	to	
surprise,	enlighten	and	reveal	new	things	to	all.	If	
you	can,	wow,	oh	my	god	and	the	rest.	But	
sometimes	it	just	reinforces,	maybe	showing	
something	we	know	but	from	a	different	angle.	
That’s	ok.	It	is	still	legitimate	to	serve	'just'	that	
objective.”

http://www.visualisingdata.com/index.php/2014/02/defending-the-
incredible-gdp-map/



http://junkcharts.typepad.com/numbersruleyourworld/2014/02/nu
mbersense-and-true-lies.html





Homework
Let’s	get	Political…



Who	is	going	to	win	the	
election?





Find	a	map	that	predicts	
the	election…
Chose	an	interesting	set	of	circumstances	(e.g.	if	only	Men	voted);	detail	what	those	
circumstances	are.	How	was	the	data	gathered,	cleaned	and	filtered?	Was	the	data	
manipulation	ethically	sound?

Discuss	how	the	data	was	visualized.	Did	they	use	a	choropleth	map?	Symbolic	map?	
Was	the	representation	ethically	sound?	





http://www.thefunctionalart.com/2014/02/the-incredible-gdp-map-that-shows-
that.html

http://www.visualisingdata.com/index.php/2014/02/defending-the-incredible-
gdp-map/

http://junkcharts.typepad.com/numbersruleyourworld/2014/02/numbersense-
and-true-lies.html


