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DEFINITIONS

- Cartography: The discipline dealing with the art, science and
technology of making and using maps.

* Map: A medium designed for communication of generalized
spatial information and relationships. (Cartographic Body of
Knowledge, ICA Working Group)

W% International Cartographic Association

¥ | ¢ / Association Cartographique Internationale




WHAT IS A MAP?

- Areduced, selective,
and symbolized
graphical
representation of
cultural and physical
environment.

https://kitkatpecson.com/portfolio/work/a-map-of-ice-and-fire/



A BRIEF HISTORY

* Catalhoyuk Map, around 7000 B.C.

Umut Ozdemir, Ministry of Culture and Tourism, UNESCO,
https://whc.unesco.org/en/documents/131746

http://www.sci-news.com/archaeology/science-catalhoyuk-map-mural-
volcanic-eruption-01681.html



A BRIEF HISTORY (CONT.)

* Bedolina Petroglyph at Valcamonica, 2500 B.C.

Geometrical composition called "Bedolina map". R.1, Parco di Seradina e it H [
Bedolina. Capo di Ponte, Italy. Luca Giarelli/ CC-BY-SA 3.0 -

http://territories.indigenousknowledge.org/exhibit-3.html



A BRIEF HISTORY (CONT.)

* Babylonian Clay tablets, * The Peutinger Table —
2300 B.C. worldwide road network,
Roman Period.

Image: Partial section of the Tabula

Babylon Map of the world. British Museum. (Shadsluiter, wikimedia.org)



A BRIEF HISTORY (CONT.)

* Modern cartographic ideas date to the Greeks, to 4 century.

* In 1744, Cesar Francois Cassini, completed a baseline project
using triangulation, led to Surveying of France.

* In 1801, Ordnance Survey of Great Britain published a national
survey.

 Thematic and Social (human phenomena) Cartography —
nineteenth and twentieth centuries

* Academic discipline in twentieth century



A BRIEF HISTORY (CONT.)

* Orbis Terrarum (T-in-0) * Bunting Clover Leaf Map,
Maps/Isidorian Map — 1581
Medieval Period.

Etymologiae, by Isidore of Seville, Wikimedia.org . .
By Heinrich Binting - [1], Public Domain,
https://commons.wikimedia.org/w/index.php?curid=698773



A BRIEF HISTORY (CONT.)

- Navigation Maps
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Edmond Halley's New and Correct Chart Shewing the Variations of the
Compass (1701), the first chart to show lines of equal magnetic variation.
Wikimedia.org




A BRIEF HISTORY (CONT.)

* Frere de Montizon'’s  Dr. John Snow’s Cholera
Population Map of France,
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i 3 Original map by John Snow showing the clusters
' ';;:_.a%_::" FRac Tt ‘._ ' of cholera cases in the London epidemic of 1554,
drawn and lithographed by Charles Cheffins.




MAP TAXONOMY

Map Types

Mental Tangible Virtual

Reference Thematic

Qualitative Quantitative

Single Multiple
Variable Variables

Richard Smith, Del Mar College ©National Information Security, Geospatial Technologies Consortium (NISGTC). CCby 3.0



MENTAL MAPS
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http://groups.ischool.berkeley.edu/mentalmaps/

REFERENCE MAPS
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REFERENCE MAPS
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Imagery Streets
National Geographic OpenStreetMap
Style Map
Topographic Navigation Streets (Night)
Navigation (Dark
Mode)
Nanaimo
Terrain with Labels Light Gray Canvas Dark Gray Canvas M
Newspaper Map Human Geography Human Geography

Map Dark Map



TYPES OF THEMATIC MAPS

* Choropleth

- Dot Density

* Proportional Symbol
- Flow

* Isarithmic

- Cartogram



CHOROPLETH MAP

Heart Disease Death Rates, 2008-2010
Adults, Ages 35+, by County

Age-Adjusted
Average Annual
Rates per 100,000

[ 122.5 - 306.2
[ 306.3-350.9
N 351.0-3916
I 391.7-4519
I 452.0-846.1

Insufficient Data

Rates are spatially smoothed to enhance
the stability of rates in counties with small
populations.

Data Source:
National Vital Statistics System
National Center for Health Statistics




DOT DENSITY MAP
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Map ID: m14590_RIAD

Dots are distributed randomly within each area
— defined in this map as the combination of
state boundaries and 10-by-10 mile cells for
the continental U.S; counties for Hawaii; and
NRCS service areas for Puerto Rico and the
U.S. Virgin Islands. Note that dots do not
represent actual feature locations or points.

There were approximately
367.5 million acres of
cropland in the U.S. in
2017 - excluding Alaska
and the Pacific Basin.

This includes approximately|
315.6 million acres of

cultivated cropland and

Data Source:

2017 National Resources Inventory,

U.S. Department of Agriculture,
Natural Resources Conservation Service

Map Source:

U.S. Department of Agriculture,

51.8 million acres of
non-cultivated cropland.

Natural Resources Conservation Service,
Soil Science and Resource Assessment,
Resource Inventory & Assessment Division,
Beltsville, MD August 2020
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PROPORTIONAL SYMBOL MAP

Alcohol Related Traffic Fatalities
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Cartographer: M. Camponove UNM GEOG 586, Spring 2011
Base Map Source: Map Resources International Premier 2008

0 100 Km

“" Number of Deaths
2004

90

Proportional Method: Flannery’s Method
Data Source: MADD Official Website Statistics 2004
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MAP

Contagion

Jaria, leprasy, and sme

w

1951
DDT eradicates malaria
i in the United States

w w2
Ronald Rass is awarded
the Nobel Prize in Physiology
or Medicine for discovering,
malarial parasites in mosquitoes

SMALLPOX ORIGIN

NORTHEAST AFRICA

<. 10,000 5c

Smallpox is believed to have
first appeared with early
agricultural settlements

AYrUssia
M

| Tncidents of major smallpos
otitbreaks stretch from
Europe all the way to Siberia

Y SIBERLA
20090

One of two remaining
stocks of smallpox is held

under lock and key to
prevent possible use
as biological weapon

—M ROMANTA
P 2005

Last remaining

| T return from Syria

W ESTIRN IO SPUIRE: with new territory
- and leprosy
(gl S Spanist conistadors and leprosy

One of two remaining Bring smallpox to
| the Americas

stocks of smallpox is held
under lock and key to
prevent possible use as
biological weapon eplderm[ destroys
Hittite army

) Loutsian:
o1
First effective leprosy
drug developed @\ URQPE-~—

120
Brremeorsly thotght
1 to be highly conta-

spread through
] Southeast Asia *m
Returning from India, \ e gt vttt
Alexander the Gre !
@ NORTH AMERICA gions, lepers are i army is said to introduce account of using
h century isolated from society il
1.| n:pmm dﬂmnh at large in nearly

for treatment of
TR Ty 19,000 Teper colonies malarial fever

African shaves
spread smallpox
to North American
maintand

o 870

Sehweppes tonic of

carbonated quinine gai

popularity among British

colonists for preventing
contraction of malaria

Leprosy crosses

Atlantic Ocean with

Last known naturally
West Alrican slaves

European and contracted case of Dl
North African smallpos
explorers, traders,
and colonialists
spread leprosy

\'rman merchants
arrive bearing smallpos

INDIA
0 2000 pe

Oldest documented
skeletal evidence
iy Jesuits for treat- : of leprosy

ment of malaria

A child dies of
malaria every

= E ) % thirty seconds
‘% MALARIAL HOTSPOTS

30,000,000 5

Malaria plasmodium

is traced to 2 mosquito
found in a piece of amber

@ ROUTE OF LEPROSY

@ LEPROSY ORIGIN
EAST AFRICA
c. 40,000
Likely point Map by Haisam Hussein
of origin

ﬁ ROUTE OF SMALLPOX

Credit: Spread of Disease by Haisam Hussein shows the origins and pathways of some of the most historically common and deadly of the world’s diseases,
especially those with a global reach.



http://www.laphamsquarterly.org/medicine/maps/contagion

ISARITHMIC MAP

Annual Average Precipitation

United States of America

Legend (inches)
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[]30tess [] 140te 180 Cooperalive stations and NRCS SNOTEL
[ 35to40 [ tore than 150 sites. Sponsored by USDA-NRCS Water
and Climate Center, Portland, Qregon.
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Oregon Climate Service

George Taylor, State Climatologist
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CARTOGRAM

Top Eleven Vehicle Markets, 2010
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http://www.theicct.org/blogs/staff/cartogram-top-vehicle-markets-2010

MAP DESIGN

A map must be readable, understandable, and accurate
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PROCESS

* Define purpose and meaning
* Choose scale

* Determine map format, printing limitations, and economics of
re/production

- Abstract and Generalize

- Design Layout



MAP ELEMENTS
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TALDOGS

- T-Title

- A—Author

* L-Legend

- D—-Date

- O —Orientation*
- G- Grid*

- S—Scale

Source: South Carolina Geographic Alliance



LEGEND

LEGEND
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SCALE

* Graphic

e w0 Miles

0 20 40 80 120

- Verbal
* Example: One inch on a map equals twenty feet on the ground

- Ratio or Representative Fraction
- Example: 1:24000 or 1/24,000

* Remember: scale bar on a map should be large enough to be
found and small enough to be subtle!



LARGE SCALEVS. SMALL SCALE

* Small Scale Maps
* Less detailed
+ Covers large areas

- Large Scale Maps
- More detailed
- Cover small areas



http://www.chartandmapshop.com.au/blog/2015/02/17/large-scale-vs-small-scale-maps-what/

PRINCIPLES OF MAP DESIGN

- Balance
 Weight, Direction, and White Balance

* Figure Ground Orientation
- Visual Contrast
- Legibility

* Hierarchical Organization



BALANCE

Optical Center **

Geometric Center

Map Body

Map
Elements

Image(s) Credit: Richard Smith, Del Mar College ©National Information Security, Geospatial Technologies Consortium (NISGTC). CC by 3.0



BALANCE

In milliens
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FIGURE GROUND ORIENTATION

Source: Aileen Buckley, ESRI, ArcUser Winter 2010

Algeria

Good




VISUAL CONTRAST

- Line, Texture, Value, Detail, and Color

Poor Structure Good Structure

Image Credit: Richard Smith, Del Mar College ©National Information Security, Geospatial Technologies Consortium (NISGTC). CC by 3.0




VISUAL CONTRAST
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TEXT CONTRAST
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LEGIBILITY
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VISUAL HIERARCHY
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Metadata
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Cartography: Thematic map design/Borden D. Dent, Jeffery S. Torguson,
Thomas W. Hodler. - 6 Ed.



EXERCISE

- Evaluate the map 5 ,\ Population Density
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MAP CRITIQUE
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REDESIGNED MAP

Population Density - Year 2007
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