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Quantitative estimation ranking

position, aligned scale

position, identical nonaligned scales
length

angle, slope

area, volume

color
Cleveland and McGill, 1984
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The Earth is not flat
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A sphere tears
when you flatten it

R

borrowed from J. Heer
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Projecting a sphere
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Projection properties

conformal projection - preserve shape (but not area)

equal-area projection - preserve area (but not shape)

equidistant projection - preserve distance from some standard point
gnomic projection - preserve distance between two points

azimuthal projection - preserve direction from a central point
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Equirectangular or Plate Carrée

Wikimedia Commons

Friday, April 11, 14



Equirectangular
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Wikimedia Commons
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Mercator

Wikimedia Commons
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Mercator distortion

|

Wikimedia Commons




True size of Africa
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/

http://www.economist.com/blogs/dailychart/2010/11/cartography
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True size of Greenland

. GREENLAND
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Albers Equal-area Conic projection




Albers vs. equirectangular
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Hammer projection

modified azimuthal equal-area projection

Wikimedia Commons
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Winkel tripel projection

Wikimedia Commons
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Projections in D3

d3.geo.albersUsa d3.geo.azimuthalEqualArea d3.geo.azimuthalEquidistant d3.geo.conicEqualArea

d3.geo.conicConformal d3.geo.gnomonic

\\ \ g

\ )

d3.geo.transverseMercator
¥4

d3.geo.mercator

o '
~ -

d3.geo.orthographic
o~ :
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Wikipedia list of map projections
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WHAT YOUR FAVORITE

XKCD - Map Projections | Map H=ogecrioN

SAYS ABOUT YOU

A GLOBE!

YOU LIKE ISARC ASIMOV, XML, AND SHOES WITH TOES, YES, YOURE VERY CLEVER.
YOU THINK THE SEGWAY GOT A BAD RAP. YOU OWN 3D

GOGGLES, WHICH YOV USE O VIEW ROTRTING MODELS

OF BETTER 3D GOGGLES. You TYPE IN DvorAK.

YOURE NOT REALLY INTO MAPS.

WINKEL-TRIPEL

PLATE CARREE.
(EBUIRECTANGULAR)

b

7 "

YOU WANT T0 ANOID CULTURAL IMPERIALISM, BUT

-

NATIONAL GEOGRAPHIC ADOPTED THE WINKEL-TRIPEL IN YOUVE HEPRD RAD THINGS ABOUT GALL- PETERS.
m 1998, BUT YOUVE BEEN A W-T FAN SINCE ZOMG BERRE YOURE (ONFUCT-AVERSE AND BUY ORGRNIC. YOU
NATGED SHOWED UP. YOURE WORRED IT% GETTNG VSE. A RECENTIY-INVENTED SET OF GENDER-NEUTRAL
YOU THINK THE ONE 15 FINE.. YOU LIKE How X Ano Y PLAYED OUT, AND ARE THINKING (OF SWITCHING T THE PRONOUNS AND THINK THAT WHAT THE WORLD
MAP TO LATITUDE AND LONGITUDE. THE OHER KAVRAYSKIY, YOU ONCE LEFT A PARTY IN DISGUST WHEN NEEDS 15 A REVOLUTION IN' CONSCIOUSNESS.
PROTECTIONS OVERCOMPLIGATE THINGS. YOU WANT NE A GUEST SHOWED UP WEARING SHOES WITH TOES. YOUR

TO STOP ASKING  ABOUT MARS 00U CAN ENToY DINNER. FAVORITE MUSICAL GENRE. 1S “PpsT-". http://xkcd.com/977/
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Dot maps
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Dot map

Chu;k E. Cheese
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Cicl's Domino's
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http://flowingdata.com/2013/10/14/pizza-place-geography/
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Which pizza place is closer?

VS, > CiCi's i Domino's f Godfather's = Llitle Caesar’'s = Papa John’'s = Papa Murphy's Pizza Hut 2 Sbarro

T ki E 8 E 2] 5 E 2 B i ] 5 m 5 B

' [ 2
Chuck E. ." oy 8T Ty
Cheese’'s "  ‘ + = o 2ol G ‘3-"‘?‘

o Yonn's ;‘5 ; F .j'g,‘;;.;'.s
CiCi's ® i
Commercials continue o Mien
taunt my hunger for all-you- W

can-eat, with few in the west.
Domino's B

Nationwide, but it doesn't quite
exhibit the ubiquity of Plzza Hut.

Godfather's B
Clear dominance in the midwest
of the country.

Little Caesar’'s =

Nationwide, with a strong
showing ouf west,

Papa John's

Strong representation on the
easter half of the country but
loses out to others in the wesl.

Papa Murphy's B
Strong northwest representation.

Pizza Hut W

Well-distributed nationwide but
still vp against competition from
the regional favorites.

SOURCE: AggData, hitp:/faggdata.com | BY: FlowingData, http://flowingdata.com
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The Growth of Walmart

YEAR:
2007
STORE COUNT:

3840

://projects.flowingdata.com/walmart/
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Dot maps with icons
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http://spotcrime.com/ma/boston
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Dot map with size encoding

THE GRID SOURCES OF POWER POWER PLANTS SOLAR POWER WIND POWER

About This Map »

Roll over the dots for
detailed information about
each power plant. Use the
dropdown below to filter

power plants by type.
POWER PLANTS e
All pl A t

plants 1) =
Dots are sized with respect %
tfo each plant's annual net '3
generation of power. »

P
EXISTING LINES o 4
“v Existing electric
power grid

s ‘ ‘.‘. NOTE: Data for this map comes from the U.S. EPA’s eGRID database.
. 2 Not all power-generating facilities in the U.S. are plotted on this map.

http://www.npr.org/templates/story/story.php?storyld=110997398
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Dot map - What's the problem?

-

'

CRIME TYPE Show All | Hide All '

Aggravated Assault

" C‘l"’ 5 F‘ ‘U
; 2 Murder
| San Francisco Natonal Robbe v
y Cemetary ry .
¥ Presidio ;
Simple Assault

Disturbing the Peace

0000000000600

Narcotics

Alcohol

Prostitution

Theft

Vehicle Theft

:,.,. Vandalism
"Wq I DL S
T Arson

West .ra [ Muni

http://sanfrancisco.crimespotting.org
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Dot map - What's the problem?

CRIME TYPE Show All| Hide All
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k-Means clustering
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MAP OPTIONS «

Heatmaps, Crimes ...

#Heatmap

LB - m
00 40 80 120 160+

Incidents per block per year
"~ Individual Crimes
From 3/20 to 3/31.

™ Al types
™ shooting

N
N

20

ee MOST CRIMES

See dangerous intersections

== 4
CROSS STREETS  # OF CRIMES

ncmAvonuoandW‘lz.. 23
€D srusskiRdand W 120... 22

S Pulaski Rd and W 127...
@) Cicero Avenue and W 11...
€D srulaskiRd and W 126...
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llustreets

St James'

Standard of living

Violent crime rate

27.1

House prices, by Nestoria

Barnet

£1,624,544 £3,146 P

About the residents L
25 to 34 g
14.5q4;

l About the households:
nt dwelll 5 ..) Flats

Private rent

Amenltles: dverage travel ume
9.8 mins

5 mins -
9.6 mins A4 e
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Binning

Average full 911 response in minutes (2007-2012) | ‘ ' :
0 4 5 6 7 8 10 : P
National standards say most responses should be under 6 minutes ~ bt il e

Santa Monica

: Topanga
Mountains | pang e
\;l !'!‘.‘ - ! . . y =
3 N ': Th ~ S P T FoY : ¢ —
| 3 he \/t.?._lg. ) @
J .,: ) T o Bl AL \
S ¢ PN came 0 T — :
)] == o

http://graphics.latimes.com/how-fast-is-lafd/#11/34.1351/-118.5538
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smooth
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Map style
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Continuous mapping

Travel time to major cities

Hurs @O0 @1 92 O a
Doy 2 3 . .
Shppng @

http://www.newscientist.com/gallery/small-world/1
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Continuous mapping

9:.
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http://www.newscientist.com/gallery/small-world/1
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Isopleth or isarithmic maps
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Heatmap + isochrones

Ho == TS @iionEst == e

2 CANADA

 Epicenter

‘. 2:46 PM local ime
T 1246AMET

RUSSIA R o WP

bl S

http://www.nytimes.com/
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Choropleth maps
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1as in the Netherlands
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Using color

READING, Qrece
AND EARNING MONEY

(0) comines cmosany U A
a - 1
.ﬁ C N -“/
Q
(£) weoan mowsmens mcowe » o SN

\
-
» ﬁ‘j
Fhal

Bni b s Rt e D ahd ) e e
B LI ETE

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

Number of data classes: 7 i OW 10 USE pdates | a0 0aC =G
2} L) N |
Nature of your data: i
(®)sequential ( )diverging ( )qualitative i
Pick a color scheme: M [ B
Multi-hue: Single hue: Pq
L
ii II ii ii ii II ii ii II th =
. -—— — N— —*
II II ii ii ii ii ii II
Only show: i | 7-class YIGnBu | ‘I
—
colorblind safe O >Q ,>_< _?_J % = B
print friendly a
y RGB. .8 . _,j\ A
photocopy safe -t
255,255,204 |
Context: 1|
B 199,233,180 N
roads (N
cities ‘-j| 127,205,187 \
# borders | N 65,182,196
Background: e k
@ solid color - 34,94,168

terrain 12,44,132

color transparency

http://colorbrewer2.org
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Cartograms

Friday, April 11, 14

http://www-personal.umich.edu/~mejn/election/2012/
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Rectangular cartogram

TOTAL WORLD POPULATION = 6.446,13 1400
1Qrid square o | nilion peagle

AMAN e

http://aphuge-ch2-population.blogspot.com
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Circular cartogram

BARACK OBAMA MITT ROMNEY

2 8 1 270 TOWIN 1 9 1
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Each state is sized in
3 ) proportion 10 its number of
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http://elections.huffingtonpost.com/2012/romney-vs-obama-electoral-map#cartogram
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Non-contiguous cartograms

180,400 2
: 166,239

5,926
—
456216 S

\l'»E MO
261,708

284,682 ' "
‘ a 351,084

http://indiemaps.com/

Friday, April 11, 14


http://indiemaps.com/blog/2011/02/noncontiguous-cartograms-in-openlayers-and-polymaps/
http://indiemaps.com/blog/2011/02/noncontiguous-cartograms-in-openlayers-and-polymaps/

Line data

Free
s
o

o

(77
p
& 2 5 7 @
2 —~ o i /) ~ %)
§ Kely Hall (#) 3 Vermont Folklife Center (£ @5 %
= S 3 & >
Milliken Hall I % (125) (1) Cross g )
() Battell Center (®) 5 = Mister Ups 2
® = - g Town Clerk (il = o
2 o .
E (125) ® (=) The UPS Store
7))
e St St Middlebury College: i
Colleg Frankiin (#) Bread Loaf School of 9% +— Natural |
: (125) ~ English: Winter Address AC}\ “*/ Vermont
colleg® S 1 A ‘96 0@4
o o 7
= 3 - o @
S = - 2 Z
= 0 (# Middlebury College ,‘;% ®
) ® — )
o 12} O %
= o )
= a o v %
(1) %\- e g
= s = Z
X 7 ®
Ridgeline Rd © %
(&)
St Mary's Cemetery
o A
West Cemetery i Chaml
@
a
o
Chip (\-\ro cé) Al
Nelson Recreation Center ;c.;J
Friday, April 11, 14 - -

48



Network data
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switch layers on and o 3 (% ) 7, A
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U.S. electrical grid
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Western
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http://www.npr.org/templates/story/story.php?storyld=110997398
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London tube map
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Flow map

Minard’s map of Napoleon'’s invasion of Russia
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http://hint.fm/wind/

Friday, April 11, 14


http://hint.fm/wind/
http://hint.fm/wind/

Airline flight path
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https://www.metabunk.org/threads/visualizing-fli aths-above-30-000-feet.812/
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Holden and van Wijk, “Force Directed Edge Bundling for Graph Visualization”, 2009
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Alternatives - Bristle maps

Vandaksm Day time
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Kim et al., “Bristle Maps: A Multivariate Abstraction Technigue for Geovisualization”
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Alternatives - GeoTime
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