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Two Problematic Maps

KERRY BUSH




Kerry vs. Bush, 2004

Matthew Ericson, NY Times



Challenge: Magnitude of Effect vs
Perceived Effect

2004 Popular Vote
Bush 62 million
KGI‘I‘y 59 million

Amount of red and blue shown on map

Bush 2 500,000 mi-
Kerry 525.000 mi

Matthew Ericson, NY Times



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



Chart

Electoral Votes

Chart
Size of Lead

Obama Re-elected

The country voted about 5
percentage points more
Republican in 2012 than in
2008. Obama lost North
Carolina and Indiana, but won
every tossup except Florida,
which remains too close to call.

Highlight Tossups

As Goes Ohio

Ohio, which has voted for the
winner in every election since
1964, provided the decisive
electoral votes in 2004, and it Is
the state likeliest to play that

role again this year, according to

the FiveThirtyEight model.

Highlight Ohio
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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

Do we really need a map?

Is the spatial context
paramount?

Reported
State Est. pct. of votes margin NYT projection NYT win prob. 4
New Mexico 100% Clinton +8.2  Clinton +8.2 v WON
Virginia >05%  Clinton +4.8  Clinton +4.9 v WON
Colorado 87%  Clinton +2.1  Clinton +3.7 v WON
Maine >95%  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. EIEC:O;BHOICS
Michigan 100%  Trump +0.2 Trump +0.3 92% Rep. l
Wisconsin 100%  Trump+0.9  Trump +0.9 v WON gg?
Pennsylvania >95%  Trump+1.1  Trump +1.0 v WON
Florida 100%  Trump+1.3  Trump +1.3 v WON
North Carolina 100%  Trump+3.8  Trump +3.8 v WON
Arizona 82%  Trump +4.3  Trump +4.5 >95% Rep.
Georgia 100%  Trump +5.7  Trump +5.7 v 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

QQUARE. THE EARTH NOT A SQUARE, IT5 A QIRCLE..
YOU'RE NOT' REALLY INTO MAPS. You LIKE CIRCLES. TEORY 15GONNA BE A G DAY

DymAaxionN

YOU HAVE A COMFORTRBLE PAIR OF RUNNING SHOES ~ YOU LIKE ISARC ASIMOV, XML, AND SHOE'S WITH TOES,
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 0 VIEW ROTRTING MODELS
THE BEST-LOOKING PROJECTION, HANDS DOWN. OF BETTER 3D GOGGLES. You TYPE IN DVoRAK.



https://xkcd.com/977/

Simple Solution: Use Globe
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https://www.google.com/maps/

Mercartor Projection

Gerardus Mercator, 1569
Projection onto a cylinder wrapped around the globe
Angles are preserved.

Lines of constant bearing

(selected by mapmaker)

Great distortion
in high latitudes

are straight lines.

Examples of rhumb lines
(direction true between
any two points)

Constant bearing means

Equator touches cylinder

if cylinderis tangent

constant compass heading —

Reasonably true
shapes and distances

within 15° of Equator

developed for sailors



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, was 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



Mercator 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

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/

World Mercator projection with true country size added

@neilrkaye


https://www.reddit.com/r/MapPorn/comments/9wbjdn/distortions_of_surface_areas_in_mercator_projector/?utm_term=week&utm_medium=digest_v1&utm_name=top_posts&utm_source=email&email_type=v2&utm_content=subscription&link_source=post_title

Mercator Puzzle
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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 - ST
Things are squashed T ™ oAl
at the top and bottom N e T
i—‘ | ] Af 11 | , ':
t _l ?Jaf m—»—*’iﬁ I al phinrdeSaeer e L %z
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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
Earth

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

KEY TO SYMBOLS

Routes traveled in # Permanent Bureau

GI2 TOML INC Dvwws by Bt B Mewvmnn

ON ASSIGNMENT

In Reykjavik and Rio, New Delhi and Khartoum, Caleutta, Capetown, Sydney
and Suva, as you read this—in every troubled newscorner of the globe —are
one or more of the 300 special correspondents who work for TIME, LIFE and
FORTUNE, In the past twelve months alone, their assignments carvied 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 Harbor, Two
more were in Manila on December 7, now are interned 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 he
had fisally resched Awstralia in safety, joined three other TIME — LIFE ~ FORTUNE
corvespondents 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, ho s 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 hamdreds of factfnding
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 1505000 miles of truvel 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 Grachner, 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 beads back from Buesos Aires via Santiago, Lima and Panama — as corre-
spondents file their dispatches from Ireland, Alaska, India and Bataan . . .

These and three 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 well-documented 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



MW VILIGRAPHY & GEOVISUALIZATION

More Information | GitHub | Build: January 19, 2015 02:00:24 PM

Info

Horizontal axis: map zoom factor.

Map

Projection Diagram ’ Settings Debug About

Vertical axis: central latitude of map.
Click in the diagram or drag the button to change scale and central latitude.
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Composite Projections

Adaptive Composite Map Projections

A recent version of Firefox or Google Chrome is required to view this interactive map with adaptive composite projections.
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https://www.youtube.com/watch?v=f2vI9tyFC94

Mercator

.



http://www.cartography.oregonstate.edu/demos/AdaptiveCompositeMapProjections/
https://www.youtube.com/watch?v=f2vI9tyFC94

Projections in D3

mbostock / d3

Geo Projections

Alex Morega edited this page 22 days ago - 120 revisions

Many projections

Wiki » API Reference » Geo » Geo Projections

Included:

@ Wat

D3 includes several common projections by default, as shown below. Numerous (less-

commonly used) projections are available in the extended geographic projections plugin

and the polyhedral projection plugin.

d3.geo.albersUsa d3.geo.azimuthalEqualArea

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

"\¢.

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

d3.geo.conicConformal

d3.geo.conicEqualArea

d3.geo.gnomonic

\"
s \

d3.geo.stereographic

d3.geo.orthographic
/ﬂ: P

d3.geo.azimuthalEquidistant

P "\

d3.geo.conicEquidistant

d3.geo.transverseMercator

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

Total Distance: 211.2 Miles

Estimated Total Time: 3 hours, 25 minutes

Directions


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

Direct Mapping

One data point one pixel



Mashup: Visualizing Addresses of

Gun Owners

Mashup map: augmenting a
detailed street map with
symbols.

Can resolve individual
addresses.

o

‘ 3 »
salo o Neéw By
8 3 o sifon

: walérbury ~
o o Mende
£ slaun
-’ 6'_...1
(9] N '*.td:j-m Q Mingto
i—:'i )3 N4
VIS 2 Hamaoen
O
&ton
| " \'!:",
o 8 ar ~.'-.l'.:‘-' }1‘;'.."011 ':j"'_n
FUuRIoY Maford
Sex
= Bridgeport ©
3 o
Neost Miford }d,”“:.“’
by ey - A o Nornwalk
Manwa 0 $RNG
L)
paria ~
7
65
r.l. 2 J
- Falerson
s HuUrngton Manonvill
e Vs ypany (:I;ﬂ::o:) LIS g VW Orem
Hauppauge %
Momstioan 2 " Sheriey
WA East Manhattan A Bt Qrentwood  Long island

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

Published after Connecticut ..
school killings

What are the ethics of
visualization?
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2016 ELECTION MAP
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https://xkcd.com/1939/

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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Our families are getting smaller—with one vital exception. Ala.; Possum Trot, Ky.; or Lonelyville, N.Y. But they are all proba-

@ Compared with those of Europe and Japan, the U.S. populationis | bly close to someone’s idea of paradise. —By Nancy Gibbs
younger and more colorful because of the continued arrival of
immigrants and their higher-than-average birthrates. Of the 100
‘ > | ( > ( , 1 » ‘ , o 0 0 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

v o . . the world’s population growth will occur in the developing world;
Unlike many developed countries, the U.S. keeps growing. We are also moving the UL5, Is the larsiest davelofiad oty i the world thet 5 s

south and west. But compared with China or India, the nation is a vast prairie growing at a healthy clip. That matters, strategically, economical-

80% of the U.S. population lives in a metropolitan area The entire state of Wyoming (pop. 509,300) has 3. Chicago metro area 4. Philadelphia 1. New York City
Populations of top five shown fewer people than the Harrisburg, Pa., metro area (pop. 9,443,400) metro area metro area
{pop. 5,823,200) (pop. 18,747,300)
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https://johnstonarchitects.files.wordpress.com/2012/04/pop_lg.jpg
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BUSH

The deep red down the center of this

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

Matthew Ericson, NY Times



By Population
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Approach: Use a Prior, show
difference. Which province is safest?

Signed Surprise

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

model of population density +
accounting for variability when
mischief = property damage such as vandalism in Canada analyzing small numbers

[Corell 2016]



Surprise Map: Unemployment

Unemployment Rate

Signed Surprise
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(a) Per capita event rate map.

[Corell 2016]

(b) Signed Surprise Map.



fipproximately before & after the year 2010
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Baseball Territories
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http://www.nytimes.com/interactive/2014/04/24/upshot/facebook-baseball-map.html

Lakers Dominate Baskeball (2014)
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https://www.bloomberg.com/graphics/2018-us-land-use/

Proportional Symbol
Maps



Alternative to Choropleth

Use a Symbol instead of color
Scale symbol according to data
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helping to defeat Hillary Clinton and her urban

Mr. Trump made large gains across rural America,

supporters.


http://www.nytimes.com/interactive/2016/11/08/us/elections/how-trump-pushed-the-election-map-to-the-right.html
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Nationwide, Clinton won the urban core
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Killer circles threaten America

* No sides

e Area equal fo 7cr’

* Extremely round

* Often fatal g

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

Nev.
744 913

Don't
Sk Unsure Scared of cirdles

14% 80%

How are Americans reacting fo the growing geometric menace?


http://www.superpoop.com/121708/killer-circles-threaten-america.jpg

What's in a Surname?

K3 Facebook

More »

2 Twitter

America is a nation of Smiths, Johnsons, and Sullivans—but also of Garcias and Nguyens. Zoom in on the map below to see what surnames

proliferate in your part of the country.
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Contour (Isopleth)
Maps



Early Contour
Map

Halley’s lines of equal
magnetic declination, 1701
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The path of the hurricane through Population density (pacpk pe squara nis)
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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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What if we just change the size on
the map?

Compromise between
geospatial accuracy and
qguality of data encoding.



World Populationin 1916

Diagram to illustrate contrast between British and Chinese Empires A
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World Populationin 2018

World Population in 2018

The country’s size in this map represents the size of the population.
Each square [#] represents 500,000 people.
All 15,266 squares show where the world’s 7.633 billion people live.

by Max Roser for — the free online publication
that presents the data and research on how the world is changing.

Population data from the United Nations Population Division

Version 3 (October 2018) Licensed under CC-BY-SA
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What Your Global Neighbors Are Buying

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

: P ITA SP
Boxes represent selected countries and are Ei GAFTTA SFENDING

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

Roll over countries to see
spending figures.
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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/

Population

UKRAIN

I: L)

PACIFIC
OCEAN

ATLANTIC
OCEAN

| INDIAN
b OCEAN

- .l':"c'-

E

ANTARCTICA

Mark Newman, Univ.
Michigan


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

Mark Newman, Univ.
Michigan


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

Child Mortality

. . m—
A*’/ l :
- _ -te
" \ - » y .

Mark Newman, Univ.
Michigan


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

Greenhouse Emissions

Mark Newman, Univ.
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Kerry vs. Bush 2004

Michael Gastner,

Cosma Shalizi, and
Mark Newman

University of Michigan

Matthew Ericson, NY Times



House Election Results: Democrats Take Control

230 / 198
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Flow Maps



Early Flow Map
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Halley’s wind map, 1686

Early Weather Map
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http://www.forbes.com/special-report/2011/migration.html
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Representation
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http://www.nytimes.com/interactive/2014/08/13/upshot/where-people-in-each-state-were-born.html

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

Racial Dot Map

https://demographics.virginia.edu/DotMap/



https://demographics.virginia.edu/DotMap/

ZipScribble

ZIPScribble Map: USA

Robert Kosara | EagerEyes.org


https://eagereyes.org/zipscribble-maps/united-states
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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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Libby, 18 months

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/



http://www.flickr.com/groups/46079190@N00/

