(S-5630 / C5-6630 Visualization
Maps

Alexander Lex
alex(@sci.utah.edu

o
- ., o)l §
we /2 THE )
j,'\ “west " EAST WE\SI
TH E T:£ v A\ ..

UNIVERSITY 0 =
OF UTAH O

[[[[[[



mailto:alex@sci.utah.edu

Two Problematic Maps

Hygp® = : VWON BY ..
(ihi| AL y ‘“
| .'.. "”“‘! : [ e W AT KERRY BUSH

o .-‘.. i"."" &




Principles

Special type of Spatial Data
Use maps when spatial relationships are paramount
Map Tasks:

Find Location / Feature (county, country, city, street)

Find Route

ldentify attribute associated with location (elevation, land/water, GDP)
Compare attributes between Locations/Features



Do we really need a map?

Chart Chart « MORE DEMOCRATIC | MORE REPUBLICAN
Size of Lead  Electoral Votes 250% +40% +30% +20% +10% +10% +20% +30% +40% 250%
Utah
6 electoral votes
Obama Romney 249% D 728% R
Obama Re-elected ' ] l H | [HIH 1T | ‘ 1 IR | | | I 2012
The country voted about 5 ‘ ! ' B 1 IR el | e AN | ] ' +AB%
percentage points more
Hepublican in 2012 than In
2008. Obama lost North
Carolina and Indiana, but won
every tossup except Florida, .
which remains too close to call. | . 18 Obama . Mccam { |
2008
] W mumoeoemunn g o
S +28%
:
I
Kerry | Bush
| N J0O0 DIMS BREaen Wi 11 [ ] 20
As Goes Ohio +46%
Ohio, which has voted for the
winner in every election since
1964, provided the decisive
electoral votes in 2004, and it Is
the Statgz Ilkgllest to play thgt Gore | Bush
role again this year, according to 2 ‘aER A . R A BE S SRt 4 88 :
the FiveThirtyEight model. o ‘ . l | 1 H U] ] | I o guy o el ool l AR
+40%

Highlight Ohio


http://www.nytimes.com/interactive/2012/10/15/us/politics/swing-history.html?_r=0

It’'s hard to do more
complex things with
maps

Is the spatial context
paramount?

Do we really need a map?

Reported
State Est. pct. of votes margin NYT projection NYT win prob. -1% Even +1% +2% +3% +4% +5% +6% +7% +8% +9% 4
New Mexico 100%  Clinton +8.2  Clinton +8.2 v WON G
Virginia >85%  Clinton +4.8  Clinton +4.9 v WON Q
Colorado 87%  Clinton +2.1  Clinton +3.7 v WON o
Maine >05%  Clinton +2.7  Clinton +2.6 v WON
Nevada 100% Clinton +2.4  Clinton +2.4 v WON
Minnesota 100%  Clinton +1.5 Clinton +1.5 v WON 233
New Hampshire 100%  Clinton +0.2  Clinton +0.2 86% Dem. o Uwo[al votes
Michigan 100% Trump+0.2  Trump +0.3 92% Rep. o |
Wisconsin 100%  Trump +0.9 Trump +0.9 v WON o E3Lct9§
Pennsylvania >95%  Trump+1.1  Trump +1.0 v WON o
Florida 100% Trump +1.3 Trump +1.3 v WON O
North Carolina 100%  Trump+3.8  Trump +3.8 v WON o
Arizona 82%  Trump+4.3  Trump +4.5 >95% Rep.
Georgia 100%  Trump +5.7 Trump +5.7 ¥ WON @
Ohio 100% Trump +8.5 Trump +8.5 v WON




Map Projections



Why projections?

Earth is a (flattened) Sphere Mep Bregecrion

Need to project or “unfold” the hull —

of the sphere to fit onto paper/
screens

Relevant attributes:

Area, Shape, Direction,
Bearing, Distance, Scale

YOURE NOT'A (OMPUCATED PERSON. You LOVE THE
MERCATOR PROTECTION; YOU JUST WISH IT WEREN'T
SQUARE. THE EARTH NOT A SRUPRE, It A CIRCLE.
YOU'RE NOT REALLY INTO MAPS. Yo LIKE CIRCLES. TEORY 5 GONNA BE A Goop DAY!

DymAxioN

YOU HAVE A COMFORTRBLE PAIR OF RUNNING SHOES ~ YOU LIKE ISARC ASIMOV, XML, AND SHOE'S WITH TOESS,
THAT YOU WEPR EVERYWHERE. YOU UKE COFFEE AND  YOU THINK THE SEGWAY GOT A BAD RAP. YOU OWN 3D
ENJOY THE BEATLES. YOU THINK THE ROBINSON |5 GOGGLES, WHICH YOV USE TO VIEW ROTRTING MODELS
THE BEST-LOOKING PROJECTION, HANDS DOWN. OF BETTER 3D GOGGLES. You TYPE IN DVoRAK.



https://xkcd.com/977/

Gerardus Mercator, 1569

Mercartor Projection

Projection onto a cylinder wrapped around the globe

conformal map projection; that is, angles are preserved.

Lines of constant bearing
are straight lines.

Constant bearing means
constant compass heading -
developed for salilors

Central meridian
(selected by mapmaker)

Great distortion
in high latitudes

Examples of rhumb lines
(direction true between

any two points)

Equator touches cylinder
if cylinderis tangent

Reasonably true
shapes and distances
within 15° of Equator



http://giscollective.org/slippy-map-projections-explained/

Mercator Projection

D3/ M.
Bostock




Mercator Projection of Mars

Based on slide from Hanrahan


http://astrogeology.usgs.gov/Gallery/MapsAndGlobes/mars.html%0Dhttp://astrogeology.usgs.gov/Gallery/MapsAndGlobes/mars.html%0D

Why Mercator is Problematic

Traditional map, used to teach geography
Massive distortion of area distant from equator

“‘unfair to the Global South, making places that are mostly
trees, snow, and better-off white people look huge, and the
places where most of the world’s population lives look

punyll



Mercartor Projection

Mercator works really great if you're, say, Ferdinand Magellan
looking for a compass bearing that will take you around Cape
Horn, because all of the latitude and longitude lines and
angles in between lay out nice and straight on the map like we
experience them in real life. It also works well if you're Google
and you want a map image that you can neatly slice up into
little squares that your server sends to a customer's browsetr.
North is always up, your hometown doesn't look squished or
slanted when you zoom in to it, and everybody’s happy.



United States of America
19,372,180 5q km
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http://strangemaps.wordpress.com/2006/1 1/20/35-the-size-
of-africa/



http://strangemaps.wordpress.com/2006/11/20/35-the-size-of-africa/
http://strangemaps.wordpress.com/2006/11/20/35-the-size-of-africa/
http://strangemaps.wordpress.com/2006/11/20/35-the-size-of-africa/

Mercartor Puzzle

o :"'_.
.{.' C‘A&‘r o
South Korea

s

ANTARCTICA


https://bramus.github.io/mercator-puzzle-redux/

Caveat

Only a problem for large areas

Continents
World

Distortion is not a problem on a state/city level



Latitude-Longitude

Does not preserve angles

Does not preserve areas

Things are squashed
at the top and bottom
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Snyder, “Flattening the Earth”
Based on slide from Hanrahan


http://graphics.stanford.edu/papers/polaris/

Azimuthal Projections

Projection onto a plane tangent to the  fss&sases
Earth SR

angles are correct around the center
point

Great circles through the center are
straight lines

Radil correspond to true distances

Sometimes see this in airline
magazine centered around the hub



http://www.radicalcartography.net/?projectionref

Azimuthal Equidistant



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

ON ASSIGNMENT

KEY TO SYMBOLS

HRoutes traveled in # Permanent Bureau

GI2 TOME INC Dvwws by Rt Bs Mwvon

In Reykjavik and Rio, New Delhi and Khartoum, Calentta, Capetown, Sydney
and Suva, as you read this—in every troubled newscorner of the globe —are
one or more of the 300 special corvespondents who work for TIME, LIFE and
FORTUNE, In the past twelve months alone, their assignments carried them
the 1,505,000 miles you see plotted on this map.

Same of these people are reporters, some photographers, some researchers,
Two were on an Amerscan crwiser off Hawaii whem the Japs blasted Pearl Harkbor, Two
more were in Manila en December 7, now are intered by the Japanese in anciest
Santo Tomas University. Still another managed to make Corregidor from the mainkind,
filed almost daily dispatches all through January and Febiruary, last reported that bhe
had fisally resched Awstralia in safety, joined three other TIME — LIFE —~ FORTUNE
corvespondonts there, Two of these men bad made the 1rip to Australia in a treop ship
with an AEF convoy: the third had arrived oo & grmy [reighter, bo its caly passenger,
high explosives its only cargo.

But this is not a map of adventure. Rather it is an attempt to visualize a hard.
working, worldwide research organization—the News and Picture Bureaus of
TIME, LIFE and FORTUNE.

The real significance of the map grows out of the handreds of fact.fnding
assignments it reprosents—the millions of words filed—the stories documsented with
photos, the weeks and meaths of observation and amalysis it plots,

Eighty thousand of the 1L305.000 miles of travel plotted on the map, for
example, were covered by Correspondent Allan Michie. The dispatehes he
filed from Caire, Tehran, Simla, Singapore, Batavia and Manila were the
basis of news stories in the columns of TIME. Documented with pictures taken
by o Picture Burcas photogeapher in the Middle East, several of his pieces
ran in LIFE. Back in New York, he assembled the threads of his experiences
and first-hand knowledge on the broad pattern of world strategy into the story
of The Coming Battle for Asia that appeared in FORTUNE for March.

This same mechanism functions similarly as Walter Graclner, head of the
London office, returns to New York to report on the European situation for TIME and
LIFE and write the story of British Politics and the War for the April FORTUNE—as Sherry
Mangan heads back from Buemos Aires via Santiago, Lima and Panama — as corre-
spondents file their dispatches from Ireland, Alaska, India and Bataan . . .

These and throe hundred other men like them are a part of the world-wide

news and picture organization which is constantly serving your editors, with
spot mews, with background information, with welldocumented research,

TIME—LIFE—FORTUNE




Winkel Tripel Projection

Modified azimuthal map projection
averaged to cylindrical projection
Minimizing three kinds of distortion:

area
direction
distance

Considered good projection for world maps, endorsed by
National Geographic Society, used in Textbooks









Albers Equal-Area

Shows areas correctly

Distorts distances and
shapes

D3/ M.
Bostock



Composite Projections

@snnmv s ceovisuauzanion  Adaptive Composite Map Projections
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http://cartography.oregonstate.edu/demos/AdaptiveCompositeMapProjections/

Many projections

Included:

https://github.com/d3/d3-geo/blob/
master/README.md#projections

https://github.com/d3/d3-geo-projection/

Projections in D3

mbostock / d3 @ Wat

Geo Projections

Alex Morega adited this paje 22 days ago - 120 revisions

Wiki » AP| Reference » Geo » Geo Projections

D3 includes several common projections by default, as shown below. Numerous (less-
common'y used) projections are avzilable in the extended geographic projections plugin

and the palyhedral prajection plugin.

d3.geo.albersUsa d3.geo.azimuthalEqualArea  d3.geo.azimuthalEguidistant
. \é:.
d3.geo.conicCqualArea  d3.geo.conicConformal d3.geo.conicCquidistant

‘)#J?\
Y 1

d3.geo.mercator

v A

d3.geo.transverseMercetor
.”"lf

L

d3.geo.equirectangular

o

d3.geo.gnomonic

\F»

-

dd.geo.stereographic

d3.geo.orthographic
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Extended Geographic Projections
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https://github.com/d3/d3-geo/blob/master/README.md#projections
https://github.com/d3/d3-geo/blob/master/README.md#projections
https://github.com/d3/d3-geo-projection/

Unfolding The Earth

ldea: use small patches
flatten them out
Jarke van Wijk

http://www.win.tue.nl/~vanwijk/
myriahedral/



http://www.win.tue.nl/~vanwijk/myriahedral/
http://www.win.tue.nl/~vanwijk/myriahedral/
https://www.youtube.com/watch?v=b1xXTi1nFCo

More Info:

http://mjfoster83.qithub.io/projections/



http://mjfoster83.github.io/projections/

Map Software /
[lavigation



Mapping Software
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Landmarks & Paths




LineDrive, 2001

traighten wiggly lines

urn directions to right angles
Xpand regions with turns
ontract long straight roads
abel carefully to avoid clutter
aintain overall orientation
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Based on slide from Hanrahan



msn* Maps & Directions

\
Map Size | épﬁnt __|E-mail

-Times Sq, New York, HY
Bruckner 6.6

0.4 . A
S x5

v ebﬁ'? Om
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d

Start: 33 Oxford St, Cambridge, MA 02138
End: Times Sq, New York, NY 10036

Total Distance: 211.2 Miles

Estimated Total Time: 3 hours, 29 minutes

Directions

L

Turn-by-Turn
Directions

Reverse Directions
Change Start
Change End

Get New Directions

Local Resources

.
.
.
.

Traffic Maps
City Guide
Yellow Pages
Weather



http://mapblast.com/(z01deaunukbfxk45sd0ftcb5)/DirectionsFind.aspx

Direct Mapping

One data point one pixel



Mashup: Visualizing Addresses of

Gun Owners

Mashup map: augmentinga . °
detailed street map with . 2
symbols. o 5

Can resolve individual L e
addresses. Sy ik A
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http://learning.blogs.nytimes.com/2013/01/08/did-a-newspaper-act-irresponsibly-by-publishing-the-addresses-of-gun-owners/



http://learning.blogs.nytimes.com/2013/01/08/did-a-newspaper-act-irresponsibly-by-publishing-the-addresses-of-gun-owners/

Ethical Questions
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http://learning.blogs.nytimes.com/2013/01/08/did-a-newspaper-act-irresponsibly-by-publishing-the-addresses-of-gun-owners/
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http://www.nytimes.com/projects/census/2010/explorer.html

Choropleth Maps



Principle

Areas are shaded or patterned in proportion to
measurement

Each spatial unit is filled with a uniform color or pattern



Early Choropleth Map
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Kerry vs. Bush, 2004

Matthew Ericson, NY Times



Challenge: Magnitude of Effect vs
Perceived Effect

2004 Popular Vote
62 million
59 million

Amount of red and blue shown on map

Bush 2 500,000 mi°
2
525 000 mi

Bush

Kerry

Kerry

Matthew Ericson, NY Times



PET PEEVE #208:

GEOGRAPHIC PROFIE MAPS WHICH PRE
BASICALLY JUST FOPULATION MAPS




Where We Live...

Unlike many developed countries, the U.S. keeps growing. We are also moving
south and west. But compared with China or India, the nation is a vast prairie

80% of the U.S. population lives in a metropolitan area
Populations of top five shown

Seattle

\l‘_ ; - o a A
0-/ \‘~‘ ‘ -~
h" ,_é.\,l - I R
» v X
/" : - 3 Vs -
‘;‘ b " ft r
———
alt Lake™
*City
*:l - ..'_/ p—
»
Phoemx.
2. Los At;gelek v
metro area A
(pop. 12,923,500)
Honolulu
- = —_— d

The entire state of Wyoming (pop. 509,300) has
fewer people than the Harrisburg, Pa., metro area

Loving County, Texas,
Is the least populated
county in the lower 48

N Fairbanks 4, Alaska is the most sparsely states, with 62 residents
e ' populated state, with
) ) S Anchorage . 1 person per square mile
o\ é - >4 Te '. o M
- “ ‘(J“"’\-\',
- . <
_’_‘.:\,(-'-'r’."f' Rl

Our families are getting smaller—with one vital exception.
Compared with those of Europe and Japan, the U.S. population is
younger and more colorful because of the continued arrival of
immigrants and their higher-than-average birthrates. Of the 100
million Americans who will join us in the next 37 years, half will
be immigrants or their children. In the next few decades, 97% of
the world’s population growth will occur in the developing world;
the U.S. is the largest developed country in the world that is still
growing at a healthy clip. That matters, strategically, economical-

3. Chicago metro area
{pop. 9,443,400)

Houston

5. Dallas-Fort Worth metro area
(pop. 5,819,500)

Cleveland

Ala.; Possum Trot, Ky.; or Lonelyville, N.Y. But they are all proba-
bly close to someone’s idea of paradise. —By Nancy Gibbs

1. New York City
metro area

(pop. 18,747,300)

4. Philadelphia
metro area

{pop. 5,823,200)

New Jersey is the
most densely
populated state,
with 1,134 people
per square mile

fiami

- |

< 1 10O

10,000
FRanpnanlantooney chen v sty aanr sedpiainres rvniber (2 0 oy Wavy)

L OO0, OO0

100 A LOO0

Sources: US. Censes Bureaes LandScan 2003/UT-Sattelle, LLC


https://johnstonarchitects.files.wordpress.com/2012/04/pop_lg.jpg

BUSH

PCT. OF VOTE

COUMNTY
WM BY . KERRY

The deep red down the center of this

map highlights the president’s
support in sparsely populated areas.

Matthew Ericson, NY Times



By Population
Density

im 'y .
g
g ..-._._;
v ':.ﬁ
L= :

L ek _ . | b * . COUNTY KERRY
| 3 Jiy o e o i Sen Y T o WONBY ... BUSH
_ 4 | . | | wﬁi e ey £ T e 90 Urban i .
5. f B \ 78 Co Suburban
fi B ) _'.'_}._ " iy b S FRaN Rural

e ‘ﬁi : E é‘ - Unpopulated”
i ! 5 .;'Eh-t'. T

; |
L M i *Areaswith less

i,

! This map removes mostly uninhabited

areas, revealing Mr. Bush’s suburban
« and rural support n the East and South.

than three people
per souare mile,

Matthew Ericson, NY Times



Approach: Use a Prior, show

difference

Mischief Density Mischief Rate
0 64,116 0.192
. .
'
L '
:' |

(a) The Event Density of “mischief” in Canada. (b) The per-capita Event Rate of mischief.

mischief = property damage such as vandalism in Canada

Signed Surprise

0.0145 0.0145

(c) The Surprise Map of mischief.

model of population density +
accounting for variability when
analyzing small numbers

[Corell 2016]



Surprise Map: Unemployment

Unemployment Rate

Signed Surprise

0% 30.1%

G _ 0.114 0.114
‘ D -
- ‘: :?
v
A .
5w
a1y
.' ’ ‘;Tt a s 'r
N
‘

)

(a) Per capita event rate map.

[Corell 2016]

(b) Signed Surprise Map.



fipproximaltely before & after the year 2010

The amoust of Individusl

bears per 1000 km';
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Baseball Territories

Mariners

b )
H‘ N - ) Brewers
q- . ’

-

Rockies e
jiratesi¥  phillies,

Cardinals

Braves

>

Rangers

)
Yami


http://www.nytimes.com/interactive/2014/04/24/upshot/facebook-baseball-map.html

Lakers Dominate Baskeball (2014)

x
L8

Alberia

Britich Cclurmbia

F o

Timberwalves ~ L P -+ Sy

Sauth Dakul:

Maverikcks

el

e
-~
Rock als)

Spurs


http://www.nytimes.com/interactive/2014/05/12/upshot/basketball-map.html#5,33.547,-97.690

Mapping the Nation’s Well-Being

For the last three years, Gallup has called 1,000 randomly selected American adults each day and asked them about indicators of
their quality of life. Responses are converted to the Gallup-Healthways Well-Being Index. Here are the 2010 results, sorted by
Congressional districts. Related Article »

RECOMMEND 3 TWITTER m LINKEDIN  [=] SIGNIN TO E-MAIL SHARE

Composite Index Have you ever been told by a physician or nurse that you have diabetes? MAP KEY | e

: 5% 9% 1% 12% 14% 20%
Learning

o k?
Happiness

VWas h

Depression
Health Problems
High Cholesterol

Obesity
Job Satisfaction

Work Environment
Smoking

Exercise
Fruits/Vegetables
Community Satisfaction
Community Improving
Nighttime Safety
Inadequate Food
Inadequate Shelter
Dentist Visits

Health Insurance

(REmE

Note: The survey was conducted over the course of a year from Jan. 2 to Dec. 30, 2010. The number of people surveyed in each district varies, and ranges from 300 to 2,000
people. A sample size of 300 corresponds to a margin of sampling error of £5.7%. A sample size of 2,000 corresponds to a margin of sampling error of +2.2%.

By MATTHEW BLOCH and BILL MARSH | Send Feedback NYT

Source: Gallup-Healthways Well-Being Index



http://www.nytimes.com/interactive/2011/03/06/weekinreview/20110306-happiness.html?pagewanted=all

Proportional Symbol
Maps



Alternative to Choropleth

Use a Symbol instead of color
Scale symbol according to data
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Clinton’s large wing in
Midvsestem citics like
Cleveland and Detreit weren't
cnough to offsct the Trump
margins from many more
smaller cities and counties.
For example, Clinton won
sever of Ohio’s 88 counties.
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Daytcn, a medium-sized cty
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THE URBAN-RURAL DIVIDE

Natlonwlide, Clinton won the urban core
overwhelmingly, bat Trump won 75
percent or more of 2verylhing else Mfom
suhurbs to rural counties.

. S I ) =V Sonth =lnﬂ¢}\;i
A A~ .\/\ ne n " & A AOA N A / \
\ P -~
A, goannINC Chadiee” T A \
R PN = - p P ~ a 0 1 d
Cleveland A WNaL A st A e A nan °\/\ AA A N
"‘A . - - -~ AN~ ~ " ~ '
0 o ek A=A A ¥ / . )
//‘QQ\ \.- -~ -~ _a-a‘. AA Aan_~ o AAAN VA /\S_C:.., - ’. . /\ \ \ A~ /\
C’OUOR £ ju“ B ; r- < M ~ AN ~ - = - A A . A A A I A, . = - A /\ /\
}\ AutGIURNDL e A" - ﬁa « n‘\‘h‘ " = R A A AN T " & ~ A /\ ,K
/ \ R - / A'\' A P 4 \“‘.\ N A - -~ N ~ -~ ~ - - - ; A | \
AU AAr -~ ~ s -~ BN B
== 1N \ R AN \A ) - A" .*\ﬁ an ® A ” ..-.‘ 'b- - o el . P Tamoa
A A A - ™ - -~ -« ~ ~ -~ . - a
F.ll'l'.'\ /| )\ & 0'1'0 -~ ~ -‘ - = -~ nh A Nicr = r“ - - e L
- A o As rmmnnr‘ RS :;.\hp~~*. o AR T . . -
LA AM....AA Jy..-,_a. SN ST e A PO FLORIDA
o ol A A - - o . . .
-~ Mich. ~ * \ na A oa Al A, A" a® & ..“'“: e, e - a Clintun held her own in Democralic
~ P - - -~ 4 A PR Gl ~ -~ - - N
A . A x AT |n—iaham~l<“ - '.'ﬂl ea m” AT R PP T Tt - 27 strongnolds in Sauth Floride and
N " - LA ~ - -~ - ~ | ~ .
Grand Rapids l\ . T = ,(~/ B e e A - — = - P, Orlando, but Trinmp fipped St.
" -~ ) / F - A “ ~ - ~N .
A AL e “ L e - e ﬂyifc \ o X A N A Peterstburg by a sl margin.
A fa) n PPN - c !/ . .
S T i A ]A A" oa N Trump pulled away with large wins
A a A =« a . . X - - 2 2y S & Al A
M Ivaukee A P R OY PP N o ~ A up and cown both coasts n areas
~ ~ - A - - ~ - . .
\ A q,//\\«\/‘ /\ A . R R e Q;."_ RIS - /(\ growing with -etirees.
) A / I I N RS = i L [ e L P L A )
A n\ A A g l« Ll ~ / ~ A‘ F.Y - L - N ~ f-“h - . A M - : "'A’ aN -~ "~ o~ P!
A Madl..orl//\\ A ‘\ A R Mz A g.‘ ;‘ 'i\ Gy ERRA ~ MemphiSa o - N o - aA
f\ -~ A OS. ~ ~ ~ - - . - ® a New Ordears
WIoA o == oA 9 .;A P N\ " A A ~ “A“ - A/\\ P .- Miss” “* ~ : AA‘ ~
A ) A A o = - A -~ N 2 —- " - A L
- 5 A A‘\ oo - — -/ \x. A\ " a B " - 7 3 - A A~ - A AA A
= = A ~ ~ - _ A - -~
= L2 A -~ - A -~ e < ~ ’ ot P o= ne e
A < -~ R ~ -~ ~ - -~ ~ ﬁ
2 . ~ ~ A -~ ~ / a -~ -~ ~ -~ o~ . FHale -



L
o | ?‘!'\ .- .
- Seatje 2 0
o | '%0 - J
S pmsaTon AL
- ?0 .-; . v -‘7
2 ¥ L Vo -\’
"-";.- _:A". R—— :‘t“".. .l"
. R:Portand s M
W B it |
o CFEQON )
3./ s
B s ! Boiga
o 38
; CALIF - | Te—

NEW DA

1. 9
?
ALASKA
-
.
. Anchorags
&7

They are scatered through all o states,
the District of Columbia and Puerta Rico —
623 In Utah, 1,114 i Kansas 101 way aut in
Alaska. They are clustered by the thou-
sands i large Southem cites like Dallas,
Atlanta and Memphis, and hoddled n
handfuls in unhkely hambets ke Shell
Kncb, Ma. (pop. 1,383)and Fountam Run,
Ky. (pop. 236),

Evacuees fled Hurmeane Katrina and
the floods that followed in caravans of cars
and fleets of buses, on helicopters and
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emerges of where they landed, based on
Z1P codes from which applications for axd
were submited 1o the Federal Emergency
Managemen: Agency as of Sept 23,

Of 1,356,704 applicatians, 86 percent
came from Louisiana, MEsissippi, Texas
and Alabama. But 35538 famibes were
moaore than 1,000 mikes from the Gulf —
amang the farthest: one n Nome, Alaska,
3,931 mules from the French Quarter and

another in Lihue, Hawali, 4,279 miles away.

Residents of New Orleans, a city that

Katrina’s Diaspora

The victims of Hurncane Katrina have filed for assistance from

FEMA from every state, The map shows the distribution
and number of the L36 million mdividual
assistance applications as of Sept. 23,
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Contributi to each
JOHN KERRY candidateand his partys —» GEORGE W. BUSH
and the Democratic National Commitlee national committee and the Republican National Commities

Manhattan

For bothsides, the top ZIP code in the nation for contributiors was 10021 on the Upper East Side. Mr Kerrys appeal however, was greater throughout
much of the rest of Manhattan, Eringing n more money than Mr Bush and the RN C. in areas like the Upper Wast Side, Gresnwich Village and SoHo
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Killer circles threaten America

* No sides

e Area equal o 7cr’

e Extremely round

* Often fatal .

* North Dakota, New
Mexico, Colorado
remain circle-free

Nev.
744 913

Don't
e Unsure Scared of circles

6%  14% 80%

How are Americans reacting fo the growing geometric menace?
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Contour (Isopleth)
Maps



Early Contour
Map

Halley’s lines of equal
magnetic declination, 1701
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http://www.math.yorku.ca/SCS/Gallery/milestone/

Halley’s wind map, 1686

Early Weather Map
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The path of the hurricane threugh
souttmvestern Florda and the populaticn
distribution in the area. 1,000 3,000
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Design Critique:
Necklace Maps



lllegal Immigrants in the US

Migration in the Netherlands



Necklace Maps

Internet Users In Africa
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Cartograms



Data effect
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What if we just change the size on
the map?

Compromise between
geospatial accuracy and
qguality of data encoding.



Scale Area by Data

Note: NV, with an estimated
concert attendance of over 600,000,
is excluded because of space

limitations.

Attendance per state
140,000
90,000
30,000

10,000 :I1‘1

Note: DE, DC, ID, MT,
NH, ND, VT, WY, AK =0
NJ data are unavailable.

O‘v

@

Elvis Concerts
Attendance per State, 1970 - 1977

Source: Stanley, David E., with Frank Coffey. The Elvis Encyclopedia.
Santa Monica, CA.: General Publishing Group, Inc , 1994.

Dent,“Cartography”

Based on slide from Hanrahan
(© 1995 Andrew Dent and Linda Turnbull



Scale Distance by Data

(air travel time)

Figure 1.8 Airlines’ view of the
United States.

Maps can be scaled to units other than
distance. In this case, airline fares are
used instead of miles or other linear
units.

(Map copyright by the author.)
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Based on slide from Hanrahan



Diagram to illustrate contrast between British and Chinese Empires

o Kermadec Is

+Chatbam Is
=

New Zealand 1,070,652

World Populationin 1916

PLATE IV (see page 1)
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Rectangular Cartograms
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September 4, 2008

What Your Global Neighbors Are Buying

&= E-MAIL FEEDBACK

How people spend their discretionary income — the cash that goes to clothing, electronics, recreation, household goods, alcohol — depends a
lot on where they live. People in Greece spend almost 13 times more money on clothing as they do on electronics. People living in Japan
spend more on recreation than they do on clothing, electronics and household goods combined. Americans spend a lot of money on

everything. Related Article
CLOTHING & FOOTWEAR | ELECTRONICS = ALCOHOL & TOBACCO = HOUSEHOLD GOODS | RECREATION

: = I,
Boxes represent selected countries and are R

scaled according to total spending in 2007. 0 31|00 200 400 1,000

Roll over countnies to see
spending figures.

NY Times



http://www.nytimes.com/interactive/2008/09/04/business/20080907-metrics-graphic.html

The World

Mark Newman, Univ.
Michigan


http://www-personal.umich.edu/~mejn/cartograms/
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Mark Newman, Univ.
Michigan


http://www-personal.umich.edu/~mejn/cartograms/

Mark Newman, Univ.
Michigan


http://www-personal.umich.edu/~mejn/cartograms/

Child Mortality
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Mark Newman, Univ.
Michigan


http://www-personal.umich.edu/~mejn/cartograms/

Greenhouse Emissions

Mark Newman, Univ.
Michigan


http://www-personal.umich.edu/~mejn/cartograms/

Kerry vs. Bush 2004

Michael Gastner,

Cosma Shalizi, and
Mark Newman

University of Michigan

Matthew Ericson, NY Times



Bush vs. Kerry, 2004
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Flow Maps



Early Flow Map
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Transportation of Passengers
in Ireland
Henry Drury Harness, 1837


http://www.math.yorku.ca/SCS/Gallery/milestone/
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Effect of US Civil War
on Cotton Trade
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http://www.forbes.com/special-report/2011/migration.html

Compare to Non-spatial
Representation
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Which is better?


http://www.nytimes.com/interactive/2014/08/13/upshot/where-people-in-each-state-were-born.html

Rail Freight Tonnage

https://www.washingtonpost.com/graphics/national/maps-of-american-infrastrucure



https://www.washingtonpost.com/graphics/national/maps-of-american-infrastrucure
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Aggregation
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https://youtu.be/E1PVTitj7/h0?t=1m24s [van den Elzen 2014]



https://youtu.be/E1PVTitj7h0?t=1m24s

Data Driven Maps



Data Driven Maps

ldea: don’t use a map to render on top
Let the data make up the map



ZipDecode

zipdecode



http://benfry.com/zipdecode/

|show Iabels| |link to this mapl

Census
Dotmap

What's all this?

This is a map of every person counted
by the 2010 US and 2011 Canadian
censuses. The map has 341,817,095
dots - one for each person.

Why?

I wanted an image of human
settlement patterns unmediated by
proxies like city boundaries, arterial
roads, state lines, &c. Also, it was an
interesting challenge.

Who is responsible for this?

The US and Canadian censuses,
mostly. I made the map. I'm Brandon
Martin-Anderson. Kieran Huggins came
to the rescue with spare server
capacity and technical advice once this
took off.

How?

I wrote a Python script to generate
points from US Census block-level
counts, and then generated the tiles
with Processing. Here's more detail for
the interested.

Brandon Martin-Anderson, 2012


https://twitter.com/ewedistrict

ZipScri

ZIPScribble Map: USA

Rebert <osare | Fagerfyes.org



https://eagereyes.org/zipscribble-maps/united-states

Taxi Drop-Offs

http:/toddwschneider.com/posts/analyzing-1-1-billion-nyc-taxi-and-uber-trips-with-a-vengeance/




SandDance

Arrange Particles
to create visualizations
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http://research.microsoft.com/en-us/projects/sanddance/


https://www.youtube.com/watch?v=ha0PO__ONPQ

Thematic Maps
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http://www.flickr.com/groups/46079190@N00/
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http://xkcd.com/256/

MAP o ONLINE CoMMUNITES |

SIZE ON MAP REFPRESENTS VOLUME (OF DALY SOCIAL ACTNITY
(Fosrs, CHAT, E7C). BASED ON DATA GATHERED QMER THE

SPRING A0 SUMMER of 2010
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Map by The Bumblebee
http://www.flickr.com/photos/the_bumblebee/222904 1742



http://www.flickr.com/photos/the_bumblebee/2229041742

NEW
S1MPLIFIED
MAP of
LONDCON

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