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cartography + spatial data visualization
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housekeeping
stuff

| owe you grades! i'm grading
today! i promise £

some changes to
“midterm”/course topics
starting next week

Week 04

Week 05

Week 06

Week 07

Week 08

Color

Data

Viz

Constraints (feat. Riley Champine)

Adobe

I Curatorial reflection due (No class) I

Final map project kickoff

9/15/26

9/17/26

9/22/26

9/24/26

9/29/26

10/1/26

10/6/26

10/8/26

10/15/26



cartography has ~5 core principles:

scale
selection
emphasis

symbolization

generalization



here are 6 principles of map design:

clarity: emphasize important points; eliminate what doesn't enhance message.
contrast: how are you utilizing difference? bright/dark, thick/thin, heavy/light.
balance: place weight at optical center of map (5% above Cartesian center).
unity: how are you building your map elements into a cohesive purpose?
harmony: how are the elements of your map working together visually?

order: logic of the map. is there clutter? how is it oriented (X or Y axis)?



scale, selection, emphasis, generalization, symbolization

where does color fitinto
these principles of map
design?

clarity, contrast, balance, unity, harmony, order



what should color do
on a map?



at least
five things:

clarify/simplify
aid perceptibility
induce reactions
attract attention
lead the eye

vk -



these are all in
service of your
map'’s visual
hierarchy



which is itself
established based

on an intellectual
hierarchy



now, let’s look at some colorful maps
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http://www.radicalcartography.net/index.html?fisk



http://www.radicalcartography.net/index.html?fisk
http://www.radicalcartography.net/index.html?fisk






https://www.instagram.com/p/BuOfum5HvbU/

color can politicize
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https://collections.leventhalmap.org/search/commonwealth:fn107c281
https://collections.leventhalmap.org/search/commonwealth:fn107c281
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https://collections.leventhalmap.org/search/commonwealth:fn107c302
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https://collections.leventhalmap.org/search/commonwealth:7d27c9506
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https://collections.leventhalmap.org/search/commonwealth:w950f607f

color can claim
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color can communicate





https://www.loc.gov/resource/g9096c.ct003148/
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https://ngmdb.usgs.gov/Prodesc/proddesc_119417.htm

2 Selection of Colors and Patterns for Geologic Maps of the U.S. Geological Survey

Recommended Colors and Patterns for Geologic Maps

[Modified and updated from USGS Publications Division Technical Standards Paper No. 9.03.1, dated September 30, 1971.]

Suggested Colors for Geologic Maps

Table 1. Suggested colors for geologic maps. CMYK values: A =8%, 1=13%, 2= 20%, 3 = 30%, 4 = 40%, 5 = 50%, 6 = 60%, 7 = 70%, X = 100%.

Geologic age Basic color

Color

Selected color samples

Quaternary Yellow or no color (white) Tints of yellow (30% and 50% are

2 sestouecemmmonenss | ] L ] L] [ ]
or very small areas) or no color 0000 0030 0050 00x0
(white).

Tertiary Orange, yellowish orange, Combinations of yellow and magenta,

= it it proporiondly moreyellow thin N N |
magenta. A130 0270 A570 16X0

Cretaceous Yellow green or olive green Combinations of yellow and cyan,

K i proportionaiy more el L1
than cyan; the addition of a small A030 3070 60 63x0
proportion of magenta produces
olive greens.

Jurassic Green Combinations of yellow and cyan

J in equal or nearly equal proportions.

Note: in theory, this is the correct color 3030 6060 6160 X0X0
for Jurassic; however, in practice it is

well to lean toward the conventional

“blue greens” when possible.

Triassic Blue green Combinations of yellow and cyan,

+ v poporiomaimoccmtn [ 1N [ TN
yellow. 30A0 5030 6A30 6240

Permian Blue Tints of cyan; a small proportion of

B mgens sornmetarmeese || 1 [ TN
contrast. 2000 5000 6200 62A0

Pennsylvanian Blue with red Combinations of cyan and magenta,

e g 1 TN T R
cyan than magenta. 3A00 3200 53A0 6400

Mississippian Bluish purple Combinations of cyan and magenta,

e wnmepoprinotomesy. L 1 T TN
slightly higher than magenta. 1100 4300 5400 6500

Devonian Grayish purple Combinations of equal or nearly

e ctmporionameand ] 1 [ W
cyan plus a low proportion of yellow.  32A0 3310 54A0 6410

Silurian Reddish purple Combinations of magenta and cyan,

e wih proponionaly mare g [ B
than cyan. 1200 0 3400 3620

Ordovician Subdued red Light tints of magenta or

5 compimions ot nigrpeorion. | [ |
of magenta with low proportions of 03A0 1310 2410 2630
yellow and cyan.

Cambrian Reddish brown ‘Combinations of magenta and yellow

& incqutor oty catprorerions. || ] [ T
plus a low proportion of cyan. 0120 1430 1660 3640

Precambrian* Olive brown, olive, gray, Combinations of equal or nearly

pe olve o i i proporionsof sllon: i |
magenta, and cyan. 11A0 4430 1240 3560

2140 5370 3220 6430

*Includes Proterozoic and Archean.

Igneous and Volcanic Colors

The colors used for igneous and volcanic units should
contrast strongly with adjoining sedimentary units. Reds are
generally preferred; however, any strongly saturated color
may be used. Large areas should be in light tints of magenta;
small areas should be in the brighter tints. In other words, the
smaller the area, the brighter the color.

0200 0500 0700 0x00 0Xx0

Related Igneous or Volcanic Units

A tonal sequence of a color should be used when related
groups of igneous or volcanic units are shown on a map. The
groups may be related by age, chemical composition, or type
of igneous activity. Reds, oranges, and reddish-purples are
most commonly used. Blues, greens, and purples are used
when a map has several groups of igneous or volcanic units,
or when these colors are needed to create contrast.

0200 0500 0700 0X00 0xx0
I
0A20 0230 0450 07x0
NN N
A300 2600 3x00
B .
1020 3040 6060 X0x0
Dikes and Sills

Narrow dikes and sills that cannot be shown as polygons

are shown as solid lines overprinting other geologic units and

must be printed in a bright or strong color so they will be seen.

X000 0Xx00 X000 0X00 000X

Recommended Colors and Patterns for Geologic Maps 3

When To Break Color Standards

The age color scheme is most easily applied to geologic
maps that do not have many units of any one geologic age. On
large geologic maps that have many map units, it is sometimes
impossible to maintain the standard geologic age colors. Some
of the ways to modify the color selections for complex or
otherwise challenging maps are described below.

A common problem is when there are map units of many
geologic ages on the map, but one or more ages have too many
units. To solve this problem, select colors that maintain the
relative order of colors on the geologic age column but move
up and (or) down on the column. For example, for a geologic
age that has too many units, use the color immediately above
the geologic age color for the youngest units, the correct color
for the middle units, and the color immediately below the
geologic age for the older units.

Even when breaking color standards, it is important to
maintain the modified spectral order of the colors so that the
map reader is able to identify the relative age of the units by
color. In other words, orange areas represent units younger
than those that are green, and green areas represent units
younger than those that are blue.

Another situation in which color standards need to be
broken is when all of the map units are of one geologic age,
and there aren’t enough different shades of the recommended
color to show all of the different map units. An example is
'USGS map 1-2225 (Moore, and Trusdell, 1991), which has
about 120 map units, all of Quaternary age. Yellow could not
be used to distinguish all 120 map units, so the entire spectrum
of colors was used on this map.


https://pubs.usgs.gov/tm/2005/11B01/pdf/TM11-B1.pdf
https://pubs.usgs.gov/tm/2005/11B01/pdf/TM11-B1.pdf



https://rosetta.virginiamemory.com/delivery/DeliveryManagerServlet?dps_pid=IE3526120
https://rosetta.virginiamemory.com/delivery/DeliveryManagerServlet?dps_pid=IE3526120

Land-use

Standard Color

Residential Yellows
Single-Family Residential ~ Yellows and light Browns
Duplex Dark Yellow
Multi-family —~ Dark Brown
Commercial Reds
Commercial Light Density  Light Red and Orange
Office and Commercial Uses  Red
Mixed Uses Purple and hatched patterns
Institutional Uses Blues
Open Space Green

Transportation

Blacks and Grays

Public and Governmental Lands

Pink

Environmental Areas

Greens and Blues

(adapted from this article)



https://www.gismanual.com/style/ColorConventions.pdf

color can clarify






zip codes
across the
united
states




some basic color theory stuff
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https://en.wikipedia.org/wiki/Visible_spectrum#/media/File:XBio_illustration_%E2%80%93_Visual_Spectrum_-_55359423052.png
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https://www.amnh.org/explore/ology/brain/seeing-color

the human eye can perceive
something like ten million colors





https://en.wikipedia.org/wiki/Color_vision#/media/File:16777216colors.png

but our brains interpret those
colors in puzzling ways









these dots are the same color,
but the one on the left looks
dar




the small squares are different
colors, but they appear similar




the small squares are different
colors, but they appear similar



similar thing here







practical cartographic stuff



Munsell's color
sphere, c. 1900

munsell's color sphere highlights the
three dimensions of color;

- hue: basic color (red, green)

A BALANCED COLOR SPHERE



Munsell's color
sphere, c. 1900

munsell's color sphere highlights the
three dimensions of color;

- saturation (chroma): purity

A BALANCED COLOR

SPHERE



Munsell's color
sphere, c. 1900

munsell's color sphere highlights the
three dimensions of color;

value: lightness

A BALANCED COLOR SPHERE



qualitati e maps show
difference of type

ntita aps show
difference of magnitude



Color Editor

Color Mode |RGB|~

Red

Gresn

209

L

Elue

214

M
L

Transparency

0%

i
W

Save color to style...

HEX #

00DBCC

Current

Previous

OK

Cancel




for printing for monitors

cyan-magenta-yellow, subtractive primaries red-green-blue, additive primaries




CO I (o) rb I i n d ness ArcGIS Pro has off-the-shelf support for colorblindness

Red—green Blue—yellow Complete
colour blindness colour blindness colour blindness
Deuteranopia # Protanopia Tritanopia # Monochromatism

Normal colour vision



general readability

you want ~70% contrast
between the text/features on
your map and their
background

ArcGIS Pro doesn’t have a
built-in contrast-checker, but
you can do it manually here



https://webaim.org/resources/contrastchecker/

Triadic v

picking harmonious colors

- analogous: next to one another

- complementary: 180° opposite

- triadic: three colors equally spaced
- tetradic: like triadic, but four

- achromatic: black & white

- monochromatic: single color

8C629D



https://htmlcolorcodes.com/color-wheel/

good tools for color stuff

- Paletton, HTML Color Codes, Adobe Color Wheel,

and MyColor.space are all great for picking
palettes

- Coolors and Image Color Summarizer are
interesting for color analysis, even generating
ramps from input images

- more about Munsell colors here and here

- check out this amazing book, The Art of Color,

- free to read on Internet Archive



https://paletton.com/#uid=1000u0kllllaFw0g0qFqFg0w0aF
https://htmlcolorcodes.com/color-picker/
https://color.adobe.com/create/color-wheel
https://mycolor.space
https://coolors.co/image-picker
https://mk.bcgsc.ca/color-summarizer/
https://www.staridasgeography.gr/blog/the-munsell-color-order-system/
https://www.andrewwerth.com/color/#hue10P
https://archive.org/details/johannes-ittens-the-art-of-color/page/37/mode/thumb

lastly, draw color inspiration
from things around you...
art, landscape, life!



JACOB LAWRENCE THE MIGRATION SERIES

T 77 2



https://lawrencemigration.phillipscollection.org/the-migration-series

JACOB LAWRENCE THE MIGRATION SERIES



https://lawrencemigration.phillipscollection.org/the-migration-series

Artwork by Paul Klee

Night Feast

19 2L 75k Tange Lon Ungeheiir 211 romomanllon Ltk [

Dance You Monster to My Soft Song! Runner atthe Goal


https://www.guggenheim.org/artwork/artist/paul-klee/page/2

Artwork by Paul Klee

Night Feast

1921250 Tange Da UnpeReier 7 mowm ik |

Dance You Monster to My Soft Song! Runner atthe Goal



https://www.guggenheim.org/artwork/artist/paul-klee/page/2
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let’s actually do this!



step 1: find image

visit a (map) collection in a library, art
collection, etc., for instance;

1.
2.
3.

4.
5.
6.

Library of Congress

Boatwright

David Rumsey Map Collection (can
search by text on maps or metadata)
American Geographical Society Library

Library of Virginia
Digital Commonwealth

search topics that you are interested in, find
something that is visually compelling to you

step 2: reflect

consider (independently), what do you like
about how this object is using colors? then,
how does this image use color to...

clarify and/or simplify?

induce an emotion/reaction?

aid perceptibility?

lead the eye?

translate intellectual hierarchy into
visual hierarchy?

s N -

we'll do this for like 5 mins solo, then share
w/ each other


https://www.loc.gov
https://library.richmond.edu/collections/digital/
https://www.davidrumsey.com
https://uwm.edu/lib-collections/agsl-digital-map-collection/
https://www.lva.virginia.gov/collections/map-index#lva-fancy-tabs-0--digital-collections
https://www.digitalcommonwealth.org

