
Seeing the world in color

Form and function

Ma ps ha ve a  broa d visua l a ppea l.  Ma ps in  color ha ve a  grea ter a ppea l still.  A full-color m a p ca n  be a lm ost
seductive.  But the use of color in troduces risks a s well.  Color ca rries socia l a n d cultura l im plica tion s, with
pa rticula r colors ra isin g expecta tion s of m ea n in g.  T he rela tion ship of colors ca n  ca rry m ea n in g a s well; a n d n ot
everyon e perceives colors the sa m e wa y.
Color ca n  be a n a lyzed in to three perceptua l com pon en ts:  hue, sa tura tion , a n d va lue.  Hue, the m ost recogn iza ble
com pon en t of color, is wha t distin guishes a  da rk red from  a  da rk purple, or a  light green  from  a  light blue.
S a tura tion , a lso kn own  a s chrom a , is wha t distin guishes a  gra yish-red from  a  true red.  Va lue, a lso kn own  a s
lightn ess, is wha t distin guishes pin k from  red, or gra y from  bla ck.  T he word ‘color’ ca n  m ea n  a  specific
com bin a tion  of hue, sa tura tion , a n d va lue, or it ca n  m ea n  a n  en tire fa m ily of such com bin a tion s, a tta ched to a
sin gle hue or even  a  group of hues.
Am on g the system s for expressin g the full ra n ge of colors a re HS V, CMY K, a n d RGB.  HS V, for hue-sa tura tion -
va lue, specifies the perceived qua lities of color directly, with the hues a rra n ged a s poin ts on  a  circle a n d
design a ted in  degrees.  CMY K, for cya n -m a gen ta -yellow-key (bla ck), origin a tes in  the offset prin tin g process, in
which the three subtra ctive prim a ries of cya n , m a gen ta , a n d yellow com bin e to filter white light a n d reflect ba ck a
specific color; bla ck in k is used for perceptua lly-purer colors.  RGB, for red-green -blue, is ba sed on  light-
gen era tin g devices like com puter m on itors, which produce com bin a tion s of the three a dditive prim a ries of red,
green , a n d blue light.
Collected on  this pa ge a re exa m ples, good a n d ba d, of color use in  m a ps.  W hile som e of the problem a tic
illustra tion s m a y be visua lly a ppea lin g, ea ch presen ts a  specific issue, which the a ccom pa n yin g illustra tion  is
m ea n t to a ddress.

Accommodating color vision impairment

Sequential values

Diverging values

Nominal values

In  the ca se of n um erica l da ta  in  which the d ivergen ce from  a  m idpoin t ― a n  a vera ge, a  m ed ia n , or zero ― is to be em pha sized, the color schem e m ust
represen t both n um erica l sequen ce a n d  d irection .  Here, direction  is represen ted by hue, a n d dista n ce from  the cen tra l poin t is represen ted by lightn ess.

T he da ta  a bove a re m ostly n om in a l or ca tegorica l, a n d color should be used to suggest tha t, in  fa ct, m ost of the m a p va lues a re un rela ted.  But in  the ca se of
Ca tholicism , the colors should suggest the n um erica l rela tion ship between  the two va lues.

If color is used to represen t n um erica l va lues tha t a re to be com pa red on  m a gn itud e a lon e, the color ra n ge m ust suggest the n um erica l sequen ce, with ea ch
successive color bein g visua lly “m ore” tha n  its predecessor.  T he left m a p a bove uses two hues d ivergin g from  a  cen ter tha t ha s n o m ea n in g.

Color vision  im pa irm en t (color blin d n ess) a ffects the a bility to perceive d ifferen ces between  certa in  pa irs of colors.  Color ca n  be used  to d istin guish fea tures or cla sses on  m a ps; but in  order to a void con fusion
for those with lim ited  color vision , colors should  be chosen  tha t d iffer sufficien tly in  va lue, or whose hues a re sepa ra ted  sufficien tly on  the color spectrum .

Area  of
deta il

W ES T M INS T ER AVENUE

PENNS GRO VE S T REET
M ANT UA AVENUE

O GDEN S T REET

PARRIS H S T REET

RENO  S T REET

BRO W N S T REET

S a ra  Allen
Hom e

N
ORT H

 
PRES T O

N
 

S T REET

N
ORT H

 
41S T  

S T REET

NORT H 
40T H 

S T REET

NORT H 
HOLLY  

S T REET

Com m un ity pa rk site

Sou rce s :  Philade lphia City Planning Commis s ion; Pe nns ylv ania Spatial Data Acce s s , http://w w w .pas da.ps u .e du ; Michae l Ros s e tti, Hame r Ce nte r for Commu nity De s ign As s is tance

T his m a p of eleva tion  on  the W est S hore of La ke T a hoe uses a  d ivergin g
sequen ce to depict eleva tion s a bove a n d below shore level, a s well a s
gra y sha din g, a n d  crea tes a n  a ppea ra n ce both effective a n d dra m a tic.

Sou rce :  US Ce ns u s , 2000

Sou rce :  US Ce ns u s , 2000

Sou rce :  Gau s tad and Barlow , ‘Ne w  his torical atlas  of re ligion in Ame rica’, Oxford Univ e rs ity Pre s s , 2001

T he color sets a t left were
m ixed  usin g differen t color
specifica tion s, but the results
a re com pa ra ble.
Un rela ted hues a re suita ble
for n om in a l or ca tegorica l
da ta .  S equen ces a re suita ble
for n um erica l d a ta  of
pa rticula r kin d s, though
sa tura tion  sequen ces ca n  be
difficult to d istin guish a n d
a re m ore often  used  to
in crea se d istin ction  within
other sequen ces.

Mixe d in HSV Mixe d in CMYK Mixe d in RGB
Unre late d hu e s
Valu e  s e qu e nce

Hu e -v alu e  s e qu e nce
Satu ration s e qu e nce
Div e rging s e qu e nce

Prepa red  by O.T . Ford , 2007 Decem ber 5

51.8 - 59.8
46.0 - 51.7
41.4 - 45.9
35.6 - 41.3
22.6 - 35.5

cya n m a gen ta yellow red green blue

51.8 - 59.8
46.0 - 51.7
41.4 - 45.9
35.6 - 41.3
22.6 - 35.5

Ca tholic > 50%
Ca tholic < 50%
Luthera n
Method ist
Pietist/An a ba ptist

Percen ta ge un d er 18 of those
in dica tin g two or m ore ra ces

Percen ta ge un d er 18 of those
in dica tin g two or m ore ra ces

Corrected:
Color s equ ence s u gge s ts  magnitu de  re lationshipColor s equ ence s u gge s ts  div erging relations hip

Problematic:

Corrected:
Color choice  s u gge s ts nominal dataColor s equ ence s u gge s ts  magnitu de  re lationship
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with m ost a dheren ts Religious den om in a tion
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Build in g con dition
from  curbside visua l a ssessm en t

Colors  are difficu lt to distingu ish
Problematic:
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Build in g con dition

Colors  are s eparated by v alu e and patte rn
Corrected:

from  curbside visua l a ssessm en t

Pen n sylva n ia

New Jersey
Dela wa re

Pen n sylva n ia

New Jersey
Dela wa re

Sou rce :  US Ge ological Su rv e y

m a jor roa ds
strea m s/shorelin es

4,815 feet

8,719 feet

6,229 feet (la ke level)

31 to 66
14 to 30
6 to 13
0 to 5
-15 to -1

Percen t popula tion
cha n ge, 1990-2000

US av e rage
13.2

31 to 66
14 to 30
6 to 13
0 to 5
-15 to -1

Percen t popula tion
cha n ge, 1990-2000

US av e rage
13.2

Color choice  s u gge s ts no relations hip
Problematic: Corrected:

Color s equ ence s u gge s ts  departu re from av e rage

Ca tholic > 50%
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Luthera n
Method ist
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poor
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ra ized


