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Texas o1l boom is visible from space

Lighting and natural gas flares from drilling on the 400-mile-long Eagle Ford

shale formation can be seen from space in this image.
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The new formation has helped make Texas the No., 1 oll-producing state in the nation
Oil production from different U.S. regions (« thousands of barmals per day
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Cartography

(the creation of maps)




Projections
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A sphere tears
when you flatten it
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Three example
ways to categorize
projections...
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Azimuthal Equidistant

13


http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110
http://bl.ocks.org/mbostock/3757110

RN | e ; // ,
EquaI-AreeL—?:"Jv
Preserves area ‘/;

\4@ o

_w-“:
-

S '~




lbers Equal-Area Conic

The Albers equal-area ¢«

version.

n

projection is available as d3.g

eo.albers, See also the interactive
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Spherical Mercator
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The Earth as a Square
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Peirce Quincuncial
b 7

K
The ) § von is implemented as d3.geo. peirceQuincuncial nthe
. L is derived from the you § t
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Increased Border Enforcement, With Varying Results
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U.S. Border Pabaol sectors

There are now more agents along the 1,954 mile-long border than ever before...

Border agents per sector.
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http://www.nytimes.com/interactive/2013/03/01/world/americas/border-graphic.html
http://www.nytimes.com/interactive/2013/03/01/world/americas/border-graphic.html
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ADAPTIVE COMPOSITE MAP PROJECTIONS




\WHAT YOUR FAVORITE

MaP HRegecTioN

SAYS ABOUT YOU

YOURE NOT'A (OMPUCATED PERSN. YoU LOVE THE
MERCATOR PROTECTION; YOU TJUST WISH IT WERENT

OQUARE. THE EARTHS NOT R SQUARE, IT5 A CIRCLE..
YOURE NOT REALLY INTO MAPS. You LIKE CIRCLES. TOORY 1S GONNA BE A GioD DAY

W

3
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http://xkcd.com/977/
http://xkcd.com/977/

PEIRCE QUINCUNCAL

y

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

INCEFTIOV, YOu AT SILENT IN THE THEATER FOR
SIX HOURS. [T FREAKS You OUT T0 REAUZE THAT

EVERYONE RROUND YOU HAS A SKELETON INSDE THEM,

YOU AAVE RERLLY LCOKED AT YOUR HANDS,
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There are interesting
ways to tear spheres
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http://sta.mn/y9p
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http://sta.mn/y9p
http://sta.mn/y9p

http://sta.mn/24j

You can drag the map with your mouse, and use the +/ butions 10 zoom. The circle in the center will always indicate North
for that point, and when you stop dragging the map will re-orient itself automatically. Read more about this on my blog.
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Scale




This 1s not “scale”
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Scale is an idea
Imported from print
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What shows at

different scales?
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. Shapes change

“ at different scales
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Mapping

(putting data on maps)




Symbol Maps
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Guess the crime
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“Red Dot Fever”
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Ehe New JJork Thmes

Mapping America: Every City, Every Block

http://sta.mn/y8v

Find something interesting? Share this view oo [B] Twitter or [[] Facebook

Browse local data from the Census Bureau's American Community Survey, based on samples from 2005 to 2009. Because these figures are based on View Readers Maps (49)
samples, they are subject to a margin of error, particularly in places with a low population, and are best regarded as estimates.
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http://sta.mn/zzz

the black lines show
chicago’s official
community areas.

each dot represents
twenty-five people.
here, hispanic is
exclusive of other
categories.

block-level data
from the U.S. census.
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One dimension, shown by hue http://sta.mn/hn9
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http://sta.mn/hrw

-

\‘ > Mo 2

56


http://sta.mn/hrw
http://sta.mn/hrw

Continuous Data




http://sta.mn/zwh

Don’t hide the context



http://sta.mn/zwh
http://sta.mn/zwh

Latitude

37.80

37.79

37.78

o
-
-~
~

37.76

37.75

37.74

37.73

Uber Wait Times, 2011

Expected Wait Times in San Francisco

-122.48 -122.46 -122.44
Longitude

htip://sta.mn/6x27

480

{420

4360

300

240

180

120

122.42 -122.40

Expected wait time (seconds)

59


http://sta.mn/6x27
http://sta.mn/6x27

http://sta.mn/qz



http://sta.mn/qz
http://sta.mn/qz

Break data into buckets

KEY

Colours show how
recently a crime was
reported in a given
part of Oakland

A week ago

Two weeks ago

A month ago
& Two months ago
@ Three months ago
«Q Four months ago
Q Five months ago

http://sta.mn/4w

The brazen 2007
murder of journalist
Chauncey Bailey in
Oakland, California,
led Stamen partner
Mike Migurski to

CRIMESPOTTING

make the city’s crime
data more accessible.
This heat map of
downtown uses data
from CrimeWatch, a
community website,

AVIZ

to show the gaps
between crimes at a
given intersection:
white is high-crime;
darker areas are safe.
stamen.com
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Meaningful buckets
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http://sta.mn/mhd
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http://sta.mn/xrg

Epicenter
2:45 PM local time
12:46 AM ET

-

o
TOKYO o S
ik

Predicted tsunami wave heights

. 1enlir



http://sta.mn/xrg
http://sta.mn/xrg

http://sta.mn/527

\
\
B
\
r
!

== “Chorodots”
= | | = =gs == 7 =\



http://sta.mn/527
http://sta.mn/527

Flow Maps




Minard 1869: Napoleon’s march
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1864 British Coal Exports, Charles Minard
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Flow Map Layout
Phan 2005
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Migration from California, 1995-2000

Tobler 1987 Phan et al. 2005 Verbeek et al. 20m

——

Cui et al. 2008 Holten & van Wijk 2009
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wind map

February 19, 201«
11:55 am EST

SOW W3

top speed: 35.3 mph
average: 11.6 mph
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http://hint.fm/wind/
http://hint.fm/wind/

How Obama Won Re-election

Hispanics Youth

Women

Whites Were Outvoted

Romney’s Shift Wasn't Enough

2012

t in Tuesday's vote,

Most of the nation shifted to the ri

but not far enough to secure a win for Mitt Romney.
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Choropleths




1826(?) llliteracy in France, Pierre Charles Dupin




Polymaps
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GENERIC NAMES FOR SOFT DRINKS

BY COLINTY

. “ ¥ ST Yl : ' : AR By o Most Popular
- & ‘ L ss “52a%% Tl : ! !
ﬁ‘" h inme! A e 4 SRR 200 e~ Term Used
0Ny (T T LT s 5 pETaR WSt

Pop

- SO%
- E0%
- 100%

- S0%
- 0%
- 100%

» SO%
- 0%
- 100%

- S0%
- 0%
Map by Matthew T, Campbell I 00% - 100%
Spatial Graphwos and Analysis Lab . oD ata
Depanmant of Categraphy and Geography
East Centra Univensry (OMahoma)
Map Templage cournesy of wow Mmymaps com

s
N
i
Survey dats courtesy of
Alan McConchie
Vigit wuw.popvisoda.com Respondents through
LS participate.

March 1 ,2003



http://popvssoda.com
http://popvssoda.com

READING,
AND EARNING MONEY
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- Choose colors well
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Focus on the foreground
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Cartograms
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SOURCES, CREDITS AND FEEDBACK
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China Still Dominates, but Some Manufacturers Look Elsewhere
While China maintains its overwhelming dominance in manufacturing, maltinational
companies are Jooking for ways to limit their reliance on factories there. Rewsed Avice »

Economic Output
Ins this map, peography is distorted so that each

country is sized according to its economic output

in 2012. The countries are colored by thelr rate of
growth; more established economies tend 10 grow
more slowly.

China is both highly productve and
Srowing rapicly. Considenng Insrvicusl

Now York shown or comparnson

© Lach hexagon represents G.OP. growss, 2011 8o 2012
RIpmesnGOr | L) peeee—
2 4 ] 8 0N

Jazan and Sout Korea
have P eCoNomic
UL, Dt Qrown has
shcmet & Pary aew
Caught U3 With The West
and InOovanson Deoomes
more Afout

Rising wapes and risk in
China are encouraging
DU 1 CONBOO!
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Major distortions
can stay recognizable
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Generalization
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London Underground [Beck 33] Geographic version of map

Principle: Straighten lines to emphasize stop sequence

Technique used to emphasize/de-emphasize information
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http://sta.mn/nb

Tube map + isochrones
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Route Maps: Bellevue to Seattle
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Map Design via Optimization [Agrawala 'o1]

Set of graphic elements

Roads, labels, cross-streets, ...

Choose visual attributes
Position, orientation, size, ...
Distortions increase flexibility

Develop constraints based on
design principles

Simulated annealing

Perturb: Form a layout

Score: Evaluate quality
Minimize score

OAX [Metropoltan Oakland International
Alrport] (alrport), Calfornda, United States




Road Layout Constraints [Agrawala o1]

Length

Ensure all roads visible

Maintain ordering by length

Orientation

Maintain original orientation

Topological errors
Prevent false

Prevent missing

Ensure separation

Overall route shape
Maintain endpoint direction

Maintain endpoint distance

((Lmin : I(ri) )/ I_min)2 "W

small

shuffle
*
|O(curr(ri) : 0(orig(ri)| Worient
0 *
mln(dorigin’ ddest) Wfalse
d*W
missing
: *
min(d_,, E)*W_

o, (V) - & (W

curr enddir

1 ) = g Wi

curr



Tools




Software Tools

Web Tools

d3.geo: projections, paths and more

GeoJSON: JSON format for geo data
TopoJSON: topology -> compressed GeoJSON

Leaflet: open-source, customizable map tile system

Other
PostGIS: Postgres DB extensions for geo data

Mapnik: Render your own map tiles!
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Data Resources

Natural Earth Data

naturalearthdata.com

OpenStreetMap

openstreetmap.org

U.S. Government

nationalatlas.gov, census.gov, usgs.gov




Tutorials

Let's Make a Map!
http://bost.ocks.org/mike/map/

How to Infer Topology
http://bost.ocks.org/mike/topology/
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