Geog183: Cartographic Design and Geovisualization Winter Quarter 2020

Lecture 4: A brief history of
information graphics



How old are graphs and charts?

Fifteen Years From Now, Elderly Population
Growth Will Explode

Average annual growth rate (in percent) of the elderly population:
1971 0-30 to 20320-50
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The Birth of Quantitative Graphics

* Tied to the emergence of statistical
thinking and data collection

e Tied to media
— Printers, paper, computer screens, etc.
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e This lecture source originally:
* http://www.math.yorku.ca/SCS/Gallery/milestone/



http://www.math.yorku.ca/SCS/Gallery/milestone/
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Precise Scientific Observation

o Data graphics are bound to data collection

e Census in Egypt 3340 BC and in 3050 BC

— Well-developed and precise data collection
techniques: Late 1500’s
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Census/Inventory
Doomesday Book: 1086
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Statistical Thinking and
Visual Thlnklng

 Diagrams began to

accompany mathematical |
proofs

 Various graphic forms
were invented to help

communicate numerical / =
statistical findings

 E.g. Color Coding
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Media for Statistical Graphics

« Early graphics were hard to produce and
distribute
— Hand and paper
— Wood and stone blocks
— Copper plate etching
— Lithography
— Photo etching s i i . S
— Computers

» Ease of creation improves ' &£oC




1350: Proto-bar graph

 Nicole Oresme

— Bishop of Lisieus (1323-
1382)

— French

— Proposed the use of a
graph for plotting a
variable magnitude
whose value depends on
another

— Implies a coordinate

system! fp.zflal adin
« Before Descartes ﬂlm ﬂ]
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1570: First Modern Atlas

e Theatrum Orbis Terrarum
e Abraham Ortelius, 1527-1598
e Belgian
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1572: Instruments for astronomy

e Tycho Brahe 1546-1601, Danish

* Improved instruments for accurate
measurement of stars and planets

* Kept logs and supported record keei
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Disputed quote

 |'ve studied all available charts of the
planets and stars and none of them match
the others. There are just as many
measurements and methods as there are
astronomers and all of them disagree.
What's needed is a long term project with
the aim of mapping the heavens
conducted from a single location over a
period of several years.




17th Century

The rise of analytic geometry
Beginnings of demographic statistics
Descartes: Variables, exponents
1637 La Géometrie (Geometry)
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1637: Coordinates reintroduced

e Cartesian Coordinates

* Relationship established between graphed
lines and equations

e Rene Descartes 1596-1650
— French

(-5.6)

(7.3

(8-3)




1626: First “Small Multiples”

e Shows a series of Images
— Arranged in a logical sequence
— Depicts changes over time graphically

o Christopher Scheiner (1575-1650)
— Italian
— Changes in sunspots over time
— Same |dea used by Gallleo In 1610
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MACVLAE IN SOLE APPARENTES OBSERVATAE
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1686: First Weather Map

« Edmond Halley, 1656-1742
— English
* Prevaliling winds atop a geographic map
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18th and 19th centuries:
Statistical Thinking

Numbers, calculations and tables John Napier
(1550 -1617)

Leonhard Euler connects to the exponential
function in the 18th century.

Data collection surges
— People/social stats

— Medical stats
— Economic stats

Quantitative graphics arose out of need for
reporting/summarizing techniques



Napler’s Tables
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1701: First isolines

« Edmond Halley

 |sogonic map: lines connect points of
equal magnetic declination

 Attribute only possible by measurement
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* An “isogonic” map

e |sogonic or
“Halleyan” lines
connect points of

equal magnetic
declination

e |nvisible attribute!



1/00’s

e 1710: Three-color printing invented

(LeBlon)

e 1748: First use of the word “statistik”
e 1752: Three-dimensional coordinates

(X.Y,2)

L

Of Preliminaries.

OLORITTO, or the Harmony of Colwr;ns. w the Art of

‘ Mivemg COLOURS, w order to reprefent naturally, o all

Dxgroes of pasmved Light and Shade, the fame FLESH, or

the Colour of any other Obpect, that u reprefentad in the true or

pure Light

Parsvise can reprefent all sl Obmit with throe Colours,

Tellow, Red, and Biue ; for all other Colours can be compos d of
thele Tihrer, which | call Primeteve ; for h:ull:pft.

Tellrw
and make an Orawgr Colonr,
Red

Red
and % make 3 Parple and Fuslet Colour,
Bixe

Bive
and make 3 Grepm Colosr,
Teliow

And & Mustwre of thole Tiver Original Colours makes a Black,
and all e+l Colours whatinever ; as | have demenitrated by my In-
vention of Primimg Pilures and Figures wath rberr ratural Calewsrr,

Lam only fpaaking of Afarerial Colours, or thele ufed by Pam.
feriy tor 3 Mexture of il the primitive rmpalpable Colours, that
cannot be felt, will pot produce Biack, but the very Contrary, Whure;
as the Great Sur 13w a ¢ New v ox has demonftrated in has Opticla

White, wa Concentering, or an Fueefs of Laghts.
Hlacky 15 3 deep Hding, o Provation of Lights,



1758-1772: Color Diagrams

Diagrams to represent color spaces
3D pyramid [
Johann Heinrich

— German

Toblas Mayer
— German




1782: Proportional Symbols

* First use of geometric figures to compare
attributes

e Charles de Fourcroy
— French
— Tableau Poléometrique 1782

o Used area of squares to depict urban
statistics



-l-l-
hEJI |||l|lh IIHu

TJ“}ELE AU PO 1;;f£30 METRIQUE

o _n;l. . _I N T
I',-m{-vu.'r.-,lrm L eyt A | Forsni ol il Trea Giveeenitioe Pl
e . gl

Lo aafReea 17 Ry filme 17 Mt i1 i = Ko
) et o A L 2N e Sl B R

— e

2l
E [T

b T S RUN B N S

H

(B 0% £ W vt 7%

€L

4]

A A e e pr——
I T |

:.'.nn:- .I-rn.-r'-uri.ﬂ-u' fr-aw ~
I.l'.l!-'in.r @nmu,-wu-- - rf...n-;.—n_-.—-




The Economist; 4-4-2016

I Not all leaks are equal

File size of data leaks, selected

The Panama Papers (2016)
2.61B

Sources: ICIJ: Wikileaks

= Wikileaks (2010)
1.7GB

m HSBC files
(2015)
3.3GB

m Luxembourg
tax files (2014)
4.4GB

Offshore
secrets

(2013)
260GB



1782

* First topographical map
 Marcellin du Carla-
Boniface
— France

Expression des nivellements; ou,
Méthode nouvelle pour marquer sur les
cartes terrestres et marines les hauteurs
et les configurations du terrain.




The National Map: Contour Separation




1786: Bar Charts, Line Graphs

o William Playfair (1759 —1823)
— Huge figure in the world of figures

* First bar charts, line graphs, pie charts
(1801)

« Trends in economic data

o e Sy
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Florence Nightingale (1820-1910)
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1798 First maps of the incidence of
disease (yellow fever)

R LL e

U L__-"w 5
- it ;

1 - | show individual
. occurrences in waterfront

| areas of New York

Using dots and circles to

——" valentine Seaman

(1770-1817), USA



John Frederick W. Herschel
(1792-1871)

*Originated the use of the Julian day
system

Names the moons of Saturn and
Uranus

*Made contributions to the science of
photography

sInvestigated color blindness
*Explored impact of ultraviolet




1832: Fitting a curve to a scatterplot

"The process by which |

propose to accomplish this y - |

Is one essentially graphical, z e

by which term | understand : &

not a mere substitution of

geometrical construction :

and measurement for i [ .

numerical calculation, but oL Lo b L | \®\

one which has for its object \ | i S

to perform that which no | il T T \\
system of calculation can g | fea £ . S EELNN
possibly do, by bringing in =] e
the aid of the eye and hand Sl e

to guide the judgment, in a

case where judgment only,

and not calculation, can be

of any avail." (p. 178)] -

John Frederick W. y
Herschel

AD. 1720 1730 1740 L7500 1760 1770 1780 1780 a0 1810 1820 B30 B840

|
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1819: First Choropleth-type Map

 Baron Pierre Charles Dupin 1784-1873
— French

* Unclassed choropleth map of illiteracy
e Part of the moral statistics movement
e First “modern statistical map”
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1827 First Successful
Photograph

e 8-hour exposure

e Joseph Nicephore Niepce
— French
— Point de vue du Gras




1829: Polar-(Radar) charts

« Show frequency of cyclic phenomena

* Andre Michel Guerry 1802-1866

— French
— Lawyer and amateur statistician.

— Together with Adolphe Quetelet founded
moral statistics

— Mapped crime and prostitution

— Led to criminology, sociology and ultimately,
modern social science.
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1836: Origins of Parisian Prostitutes

Alexandre Jean Baptiste Parent-Duchatelet (1790-1836), France
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1836: Distribution of Parisian
Prostitutes
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France

N

(1833)

Guerry's map of crimes against persons



1829: First Cartographic Small Multiples

 Andre Michel Guerry
 Crimes against persons compared to poverty

« Balbi, Adriano, and André-Michel Guerry. 1829.
Statistique comparee de I'état de l'instruction et
du nombre des crimes dans les divers
arrondissements des Académies et des Cours
Royales de France. Paris

» Also studied suicide, analyzed text reports
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http://english.manoramaonline.com/

Offshore companies _,.- . Country with low or zero tax

May be legal but can facilitate rates for non residents = Tax haven
tax evasion and a degree of secrecy
ﬂ-ﬁyh !ﬂ‘unds, Panama, Delawore, etc.)
Specialised law firm .~
u sets up shell
companies

Fund holder /
seeks:

» anonymity

* to avoid taxes

5 / / — ﬂ

wa -,
sy
ﬂﬂﬂf"’”

———— L /S comosnie
€5 WIthOUL sy ca out " bury the origins
being identified . ofthe funds eg-.ren

A £ - more deeply

Source : ICG. médios property vachts bank transactions © AHP
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! PAUPERISM

f

D ENGLAND & WALES,

Joseph Fletcher
1844

e First “choropleth”
map

o “Pauperism” in
England & Wales

QUARTER ENDED LADY DAY,
1843




1837: First Flow Map

 Henry Drury Harness 1804-1883
— Irish

— Commander Royal Engineers at the siege
and capture of Lucknow durlng the Indian
Mutlny




John Snow’s 1854 map of Cholera

 Shows the
frequency and
spatial
distribution of
cholera cases
In a London
neighborhood

e Revealed the
source was a
contaminated
water pump




The Broad Street Pump

e Red Granile kerbstone
marks the sile of the histodic
BROAD STREET PUMP
associated with Dr Jobn Smow's

discovery in 18

that Cholera Is canveyed by waler




The Cholera Epidemic of 1854




_London Waterworks 1856
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The Snow Map
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Booth’s Atlas of London 1898-99
See: https://booth.lse.ac.uk/map/14/-0.1174/51.5064/53/0

iy TR Tl o, iy ey - S
- o B - *'_L_._.-'-f-._-l.-.‘._ w1 - T BLACK: Lowest

. class. Vicious,
semi-criminal.
DARK BLUE:
Very poor, casual
Chronic want.

LIGHT BLUE:
Poor. 18s. to 21s.

aweek fora

moderate family
PURPLE: Mixed.
Some comfortable
others poor

Y PINK: Fairly
comfortable. Good
I e : ordinary earnings.
S i M e e . .RED:Midee
R T R r - R e class. Well-to-do.
YELLOW: Upper-
middle and Upper
classes. Wealthy.



https://booth.lse.ac.uk/map/14/-0.1174/51.5064/53/0
https://booth.lse.ac.uk/map/14/-0.1174/51.5064/53/0
https://booth.lse.ac.uk/map/14/-0.1174/51.5064/53/0

Thematic Atlases

Heinrich Berghaus (1797-1884), Germany

Worked on Prussian trigonometrical
survey In 1816, pioneer at Potsdam

Physical atlas of the distribution of plants,
animals, climate, etc.

Contained tables, graphs, pictorial profiles
of distributions over altitude

Cultural and human themes
Physikalischer Atlas (Gotha, 1838—1848)



Berghaus star projection
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Physikalischer Atlas

PHYSIKALISCHER ATLAS

Sanihing vine Karbes,
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Franus Galton (1822-1911),

SYNCIIROKOUS WEATHER CHART
OF ENGT. .'l.?ﬂ
Vidh Jamusry IREL, Ba

From Brpetts roodvead by (e Wefsoralepiral Bocafy
o Lamdion, by Dhe Boord off Trede, ami

Ay ke Trimily Heupe.

NCIS GAL .
wnd Bigmarury Fecrmiary s m-u,-,u
(pargraphical Beciety of Losdon

1861
The modern weather
map, a chart showing
area of similar air
pressure and barometric
changes by means of
glyphs displayed on a
map.



Maury’s 1851 map of whale sightings

« US Navy
» Use of pictographic symbols of whales
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Symbols and text
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Petermann’s 1859 map of world population density
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Minard’s 1861 map of Napoleon’s

march to Moscow
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Thematic map of wine exports from France, 1861 by
J. Minard
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Geodemographics
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Summary

 Trip down the time line shows that
Information graphics has a very deep
history

 Thematic cartography began early but has
flourished since about 1800

e Some excellent web tools exist for
discovering and interacting with historical
maps
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