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https://www.youtube.com/watch?v=v74_mf2usc0
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https://www.youtube.com/watch?v=v74_mf2usc0

00 (< earth.google.com/web/@38.98926242,-103.55056173,34 & ate

& Timelapse in Google Earth

Google (O 100% Camera: 15,455 km 38°33'45"N 103°33'02"W



https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc
https://earth.google.com/web/data=CiQSIhIgNTQ0MGExNzMxYzI1MTFlYTk0NDM4YmI2ODk0NDUyOTc

Mapping



On Exactitude in Science
Jorge Luis Borges, Collected Fictions, translated by Andrew Hurley.

...In that Empire, the Art of Cartography attained such Perfection that the map of a
single Province occupied the entirety of a City, and the map of the Empire, the entirety
of a Province. In time, those Unconscionable Maps no longer satisfied, and the
Cartographers Guilds struck a Map of the Empire whose size was that of the Empire, and
which coincided point for point with it. The following Generations, who were not so
fond of the Study of Cartography as their Forebears had been, saw that that vast Map
was Useless, and not without some Pitilessness was it, that they delivered it up to the
Inclemencies of Sun and Winters. In the Deserts of the West, still today, there are
Tattered Ruins of that Map, inhabited by Animals and Beggars; in all the Land there is
no other Relic of the Disciplines of Geography.

—Suarez Miranda,Viajes de varones prudentes, Libro IV,Cap. XLV, Lerida, 1658




Maps are models.

The only true model is one that has a full, one-to-
one correspondence with reality.

All other models are wrong.

But some are useful.



In 1854, there was an outbreak of cholera in central
London:

The most terrible outbreak of cholera which ever occurred in this kingdom, 1s
probably that which took place in Broad Street, Golden Square, and adjomning
streets, a few weeks ago. Within two hundred and fifty yards of the spot where
Cambridge Street joins Broad Street, there were upwards of five hundred fatal at-

tacks of cholera in ten days. The mortality in this limited area probably equals any JOhn Snow, On the
that was ever caused in this country, even by the plague; and it was much more Mode of

sudden, as the greater number of cases terminated in a few hours. The mortality -

would undoubtedly have been much greater had it not been for the flight of the Communication of
population. Persons in furnished lodgings left first, then other lodgers went away, Cholera, 1855

leaving their furniture to be sent for. . . . Many houses were closed altogether
owing to the death of the proprietors; and, in a great number of instances, the
tradesmen who remained had sent away their families; so that in less than six days
Hicted streets were deserted

from the commencement of the outbreak, the most a

by more than three-quarters of their inhabitants.?



The outbreak began on the evening of 31 August
1854.

Snow, who investigated earlier epidemics, suspected
the water from a community pump-well at Broad
and Cambridge Streets was contaminated.

However, he couldnt reach any definitive conclusion
from looking at the water.



He obtained a list of 83 cholera deaths from the
General Register Office and plotted them on a map.



SCALE 30 INCHES TO A MILE.



On proceeding to the spot, I found that nearly all of the deaths had taken place
within a short distance of the pump. There were only ten deaths in houses situated
decidedly nearer to another street pump. In five of these cases the families of the
deceased persons informed me that they always sent to the pump in Broad Sueet, as
they preferred the water to that of the pump which was nearer. In three other cases,
the deceased were children who went to school near the pump in Broad Street.
Two of them were known to drink the water; and the parents of the third think it
probable that it did so. The other two deaths, beyond the district which this pump
supplies, represent only the amount of mortality from cholera that was occurring
before the irruption took place.

With regard to the deaths occurring in the locality belonging to the pump, there
were sixty-one instances in which I was informed that the deceased persons used to
drink the pump-water from Broad Street, either constantly or occasionally. In six
instances I could get no information, owing to the death or departure of every
one connected with the deceased individials; and in six cases I was informed that

the deceased persons did not drink the pump-water before their iliness.*

John Snow, On the

Mode of
Communication of
Cholera, 1855



This map pointed to the water
from a pump on Broad Street as
the likely source of the spread.




It was time to act.

Snow described his findings to the Board of
Guardians of St James’s Parish, who were
responsible for the water supply.

The Board ordered the pump-handle be removed
immediately, and the epidemic soon endead.
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The original data Snow obtained listed the victims’
names and described their circumstances, in order

by date of death.

The obvious visualization would be a time series — a
display of the progress of the epidemic, either daily
or cumulative:
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These visualizations would have been practically
useless in discovering a strategy for stopping the
epidemic.

They can, however, show that removing the pump
handle may have been done too late to “save the
day . Ihe epidemic was already in decline:
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A clearer picture of the outbreak might have been
gained by aggregating the data rather than plotting
individual deaths:

But different choices of boundaries could hide the
center of the outbreak entirely:

Mark Monmonier,

How to Lies with
Maps, 1991
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Mapping terms to know



Geocoding is the process of determining machine-
readable location coordinates from a plain-language
street address.

Usually this means we're looking for latitude and
longitude, e.g,

124 Raymond Avenue, Poughkeepsie, NY 12604
— 41.68628, —73.89746
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A basemap is an image and/or data that forms the
background setting for a map.



liling a map is a way to render it more quickly at
different zoom levels.

Rather than serve out one giant image, a map server
divides a map into many different image files (tiles)

that are joined together seamlessly.



A layer is a graphic representation of data, geocoded
and “layered” on top of a basemap.



A projection is a method used to represent the
three-dimensional surface of the Earth on a two-
dimensional plane.
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Assigning geographic coordinates to an image is
called georeferencing it.

Often, we georeference old maps so they can serve
as basemaps in GIS software.



A shapefile is a file format, developed by ESRI but in
wide use, that contains geographic data as points,
lines, and polygons.
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Mapping tools



Flourish

00 (< ¥ https://flourish.studio/examples/ ¢
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° The Flourish time maps plot events over time on a 3d base map. Click next!
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Palladio
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Tableau (Public)
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ReEgional rrice rarity ror racn stat

Purchasing power is a great way to compare how expensive things are between one place and another. One of the most common way:
do this is by measuring regional price parity, which allows us to stack rank the most expensive (and cheapest) states for everyday good:

services.

Variance to Baseline (%)

The rise of remote work during the coronavirus pandemic is leading a lot
leave expensive cities like San Francisco and New York in search of more
lower cost. Although COVID-19 hasn’t completely rewritten the rules for
millions of people want to live, it has opened up new possibilities. In this
visualization highlights some different states, like Mississippi and Alabamr
worth considering for their high levels of cost savings.

(@) All items
Goods
Other
Rents

20%

What do you want to check?

Difference (%) between 2008 and 2019

It's unsurprising that Hawaii to
as the most expensive state in

Almost all the consumer goods
on the Hawaiin Islands have to
or transported by boat. It's not
in tropical paradise, and with a
score of 119 3_residents are n:
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| et’s try it out



First we need some data. There’s a lot of data out
there with geographic information.

Some is already geocoded; others you'll need to run through a
geocoder like geocode.localfocus.nl — or rely on Tableau's geocoding.

The Survey of Scottish Witchcraft gives us
information about people accused of witchcraft in

Scotland in the late 16th through mid-18th
centuries.

You need to register for the data, but — shh — here’s a CSV file.


https://geocode.localfocus.nl
http://witches.shca.ed.ac.uk/
https://www.dropbox.com/s/p3xpsd7ubpmg6m5/accused_witches.csv?dl=1

More resources



Basemaps

Stanford University map collection

Many have VWMSes available

For historic maps, search for “Rumsey”

NYPL maps

Click on a map then “export” to view the WMS URL

data.gov.uk


https://earthworks.stanford.edu/catalog
http://maps.nypl.org/warper/
http://data.gov.uk

Acknowledgments

This lecture incorporates material from:

Miriam Posner, UCLA

Edward Tufte, Visual Explanations



