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Cartography - Münster’s Geographia (1552)



Cartography - Johannes van Keulen (1679)



Cartography - Daniël Stoopendaal (1702)



Cartography - S. Augustus Mitchell (1867)



Cartography – 20th Century physical



Cartography – 20th Century political



Mental Cities



Mental Cities

Mental map exercises

o Where am I in the city?

o From here to there

o What’s around here?

o Where I went and what I did



Mental Cities

What’s so interesting about  these maps?

Taking note of people’s intuitive strategies – as landscape architects 

might use shortcuts taken by users or as park planners might in some 

cities after the snow.



Mental Cities

- Individually tailored “Made for an audience of one”

- In a moment, ephemeral



Mental Cities

Directions

- Steps

- Intermediate goals

- Progressive disclosure



Mental Cities

Efficient

- Edited, only necessary information

- Shorthand notation to accompany verbal description



Mental Cities

Rotate and distort

- Orientation eg. seaside maps

- Geography

- Geometry eg. ‘rectilinear correction’

- Scale

- Detail, ‘granularity’



Mental Cities

Supportive

- Annotated

- Error detection, “If you reach the toll road, you’ve gone 

too far”



Mental Cities



Mental Cities



The Image of the City – Kevin Lynch



The Image of the City – Kevin Lynch

Mental maps used by Lynch to isolate distinct features of a 

city and deduce their impact on public experience



The Image of the City – Kevin Lynch

Imageability, or legibility, of a place

Five elements

1. Paths – routes

2. Edges – other lines eg. shoreline

3. Districts – realms

4. Nodes – foci, centres

5. Landmarks – architectural, natural



Locate / Describe

Andrew McNally II

Photo-Auto Guide (c. 1907)

J.W.Jones

Jones-Live Map (1909) 

Mapping – systematically locating things

A map – representation of this





Locate / Describe

“A shift in perception is reflected in changing methods of mapping. Our 

knowledge of the world allows us to see it in different ways, and this 

manifests itself in new [graphic] representations.”

Emmet Connolly

Web developer, Google

blog.thoughtwax.com



LineDrive



LineDrive

o cartographic generalization techniques specifically designed to 

improve the usability of route maps

o The generalization techniques are based both on cognitive 

psychology research studying how route maps are used and on an 

analysis of the generalizations commonly found in handdrawn route 

maps

o They describe algorithmic implementations of these generalization 

techniques within LineDrive, a real-time system for automatically 

designing and rendering route maps



LineDrive

o straighten wiggly lines

o snap turns to right angles

o expand regions with turns

o contract long straight roads

o label carefully

o maintain overall orientation



Map Projections



https://www.youtube.com/watch?v=vVX-PrBRtTY
https://www.youtube.com/watch?v=vVX-PrBRtTY




A sphere tears 

when you 

flatten it



Many ways to tear it
van Wijk 2008







http://xkcd.c

om/977/



Map Projections

Projections Types

o Azimuthal: Preserves direction from a central point

o Authalic: Preserves area

o Conformal: Preserves angles / local shapes

o Others? Combinations?



Encoding data on the Maps
Representing Spatial Position vs. Spatial Relationships

o Glyphs and Landmarks (discrete)

o Heatmaps / Isocurves (continuous)

o Choropleths

o Cartograms

o Flow Maps

o Thematic Maps



Glyphs and Landmarks



Glyphs and Landmarks



Glyphs and Landmarks

Data as Points

data: ordered/ 

quantitative

encoding: size



Glyphs and Landmarks

Data as Points

data: categorical

encoding: colour



Glyphs and Landmarks



Glyphs and Landmarks

Data as Points



Glyphs and Landmarks

Data as Lines



Glyphs and Landmarks

Data as Lines



Glyphs and Landmarks

Data as Lines



Glyphs and Landmarks

Data as Charts



Glyphs and Landmarks

Data as Time



Glyphs and Landmarks

Mapping Earthquake



Encoding continuous data on the Maps

Isopleth

o Map which overlays 

continuous data using a 

third encoding channel

o e.g. lines of equal 

magnetic declination
(first ever contour map by 

Edmond Halley, 1701)



Encoding continuous data on the Maps

India Heat Wave:

week of May 24-30, 

2015



Encoding continuous data on the Maps



Encoding continuous data on the Maps

Uber wait times, 

SF



Encoding continuous data on the Maps

http://smokymountains.com/fall-foliage-map/
http://smokymountains.com/fall-foliage-map/


Encoding continuous data on the Maps



Encoding continuous data on the Maps

Isocurves

o Map which uses curves to 

encode direction data

o e.g. wind maps
(first isocurve, Edmond 

Halley, 1686)



Encoding continuous data on the Maps

Show topology



Encoding continuous data on the Maps

Show time



Encoding continuous data on the Maps

Show time



Encoding continuous data on the Maps

Choropleths

o Map in which areas are 

shaded, coloured, or 

patterned relative to a 

data attribute value

o e.g. Illiteracy in France 

(first choropleth map,
Charles Dupin, 1826)



Encoding continuous data on the Maps

Show contrast



Encoding continuous data on the Maps

Bush Vs. Kerry, 2004



Encoding continuous data on the Maps

Bush Vs. Kerry, 2004



Encoding continuous data on the Maps

Bush Vs. Kerry, 2004



Encoding continuous data on the Maps

Bush Vs. Kerry, 2004



Encoding continuous data on the Maps

Cartograms

o Map in which areas are 

scaled and distorted 

relative to a data attribute 

value

o e.g. Land Area
(first cartogram, Emile 

Levasseur, 1868)



Encoding continuous data on the Maps



Encoding continuous data on the Maps

Obesity Map (Dorling Cartogram)

Vadim Ogievetsky



Encoding continuous data on the Maps

Obesity Map (Dorling Cartogram)

Vadim Ogievetsky











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


Encoding continuous data

Flow maps

o Transportation of 

passengers in Ireland 1837 

print by Henry Drury 

Harness

o Map shows transportation 

by means of shaded lines, 

widths proportional to 

amount (passengers)



Encoding continuous data – Flow Maps



Encoding continuous data



o A huge and impressive twenty three foot long chart showing 5,885 years of 

history, from 4004 B.C.. to 1881 A.D. 

o First issued in 1871, Adams put out several editions in many formats. 

o Rosenberg and Grafton in "Cartographies of Time" say that as a timeline, Adams 

Synchronological Chart "was nineteenth-century America's surpassing 

achievement in complexity and synthetic power." 

Encoding continuous data – Flow Maps



Adams 

Synchronological 

Chart (detail)



Encoding continuous data – Flow Maps

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


Encoding continuous data – Flow Maps



Encoding continuous data – Flow Maps

http://www.nytimes.com/interactive/2012/11/07/us/politics/obamas-diverse-base-of-support.html
http://www.nytimes.com/interactive/2012/11/07/us/politics/obamas-diverse-base-of-support.html


Thematic Maps

o Information representation that uses a map metaphor

o Might not encode any data



Desire map of the world

o This map was compiled using Google’s autocomplete results for "how 

much does a * cost" for every country in the world

http://www.fixr.com/blog/2015/04/17/world-of-obsessions/
http://www.fixr.com/blog/2015/04/17/world-of-obsessions/


Realtime map of lightning strikes

o The detection system is volunteer community effort. Anyone who wants to can 

buy a detection kit (for around 200 Euro) and hook it up to the Internet to 

provide strike data

http://en.blitzortung.org/live_lightning_maps.php?map=30
http://en.blitzortung.org/live_lightning_maps.php?map=30


Realtime map of lightning strikes

o Stefano Maggiolo made a map of how much the time zones of the world vary 

from solar time. The darker the colour, the more the deviation

http://blog.poormansmath.net/how-much-is-time-wrong-around-the-world/
http://blog.poormansmath.net/how-much-is-time-wrong-around-the-world/


Realtime satellite map

o Skybox’s constellation of micro-satellites is putting out the world’s first 

commercial, high-resolution, HD video of Earth from space. Here you can see 

Mapbox Streets paired with this video from SkySat-1



http://www.michaelpecirno.com/minimal-maps/
http://www.michaelpecirno.com/minimal-maps/







