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27 November 1956

Hajor General Kester L, Hastings
The Quartermaster General
Washington 25, D, C.

Dear Generel Hastings:

This study, "Color Regions of the World," provides a generalizsd
world-wide summary of the natural landscape colors occurring in each
month, It will give Army planners and camoufleurs a knowledge of the
arsa, mmber, season, and duration of such colors, Tnis information
will assist planners in providing betiter camouflage protection to
increase the efficiency of logiastical operations in any area of the
world in which United States troops are called upon to operate, In
addition, this information can be usad in operations where contrast-
ing colors are requ.red, as for leaflety for psychological warfare
and markings for aircraft warnings.

Sincerely yours,

1 Incl C. G, CALLOWAY
EP-37 Brigadier General,
Commandi ig
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Forsword

4 knowledge of natural landscape cclors is required for a successful
camouflage program, The Quariermaster Corps is cuoperating with the Corps
¢. Ingineers in an attempt to develoy a generalised picture of colors
throughout the world. Recently the Regional fnvironments Research Branch
of tue Environmental Protection Research Division completed a series of
monthly color maps of the world at the request of the Camouflage Branch of
the Trzineer Research and Development Laboratories, Fort Belvoir, Virginia.
Tne series of maps ig being published sevarately in cooperation with the
Corps of Engineers as a World Color Regions Atlas., The present report is
an analysis of these maps, summarizing in tabular and textual form the
information contained in the Color Atlas end explaining the basis on
which the colors and regions were determined,

The aim of the Color Atlas and the present report which will accompany
it is to indicate the month-by-month changes in terrain colors throushout
the world, They provide a set of standard color bases that will conform %o
known logistical restrictions. Camouflage techniques will be applied ic
the standard color bases in order tc improve concealment, The Color Atlas
will provide camouflage research and development personnel with a ready
terrain color guide, and those responsible for planning logistical support
for military operatiocns with a general terrain color reference. It is not
designed to replace the operational planner, the camoufleur, or the geo-
grapher, bnt rather to be a tocl for their use.

AUSTIN HENSCHEL, Ph.D.

Chief

Environmental Protection Research
Division

Approved:

JAMES C. ERAD#7RD, Cnlonel, QMC
Conmanding Off. er
M R&D Centc: Operations

4, STUART JdUNTER, Ph.D,
Scienti{ic Director
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Abstract

The present [ive Quartermaster standard colors {white, tan, green,
clive green, and olive drab) approximate the natural colors of about 86

percent, of the world land area. For uiearly complete world coverage three

additiocnal basic colors would be required: earth red, -earth brown, and
forest green.

Tan and green are the two principal color types in the world; tan
has an average of 31 percent and green has an average. of 27 percent of
the totzl jand area. Wnite and partly white typss average 18 percent of
the total land area, Olive green averages 8 percent and olive drab 2 per-
cent of the total land area. The three additional. basic colcrs required
for 100 percent coverage represent the following average percentages of

total land area: earth red and earth brown, % percent each, and forest
green 2 percent.,

The present five standard Quartermaster colors provide the following
percentage of coloration coverage by continents: Africa 100 percent, Asia
T4 percent, Australasia 98 percent, Europe 93 percent, North America 84
percent, and South America 91 percent. Afrita and Australasia appear as pre-
dominantly tan continents, Europe and Scuth America predominantly green,

and Asia and North America have a variety of coloration with nosingle color
dominant,
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Color Regions of the World

1. Introduction

This report was prepared as a companion volume tv the World Color
Regions Atlas; the two publications together comprise ihe environmental
portion of the Corys of Engineers' camouflage program. A general guide
to the coleration .f world landscapes is presented, to be used in planning
color requirements for military operations. Whereas the World Color
Regions Atlas shows the areal distribution of colecrs by months, the present
report ccntains 3 quasntitative summary of the arers and percentage of
occurrence of colors.

This study is based upon the following three precepts: (1) terrain
coloration in any given instance resulis from a combination of illumination,
viewing conditions, and the blending of the characteristics of the various
small elements taken as 3 whole, and as such has almost infinite variety;
(2) the optimum camouflage color resquired in any instance is mostly governed
by or is dependent upon the immediate terrain coloration; (3) terrains with
similar characteristics and climatic conditions have similar colors regard-
less of their world geographical location.

It would at first appear from examination of the above precepts that
determination of the total world coloration would result in an excessively
large number of camouflage colors. However, field studies 4»5,8412,13 have
indicated that the number of satisfactory camouflage colors for troops can
be reduced to relatively few, '

Initially, in coneidering world terrain colorations, there seemed to
be two basic zpproaches., The first was to determine those terrain factors
which when combined would indicste a color condition, and then to determine
vhe colors resulting from 21l posuible combinations of these factors, This
would permit, asa fingl step, -deiimitation of geographical areas for which
these factors were determined. This approach permits rot only a delineation
of principal color types but indicates combinations which, if of sufficient
magnitude, will demand consideration of an additional color; conversely,
some color now believed important might prove to fit only small areas and
therefore could be dropped., The second basic approach was to map the world
distribution of those colors determined by field test, listing all of the
known terrain types which would fit under each color category. This second
method obviously lacks the versatility of the first, being limiied by the

extent. of actual field ohservations, but has the virtue of immedicte feoasi-

bility. In this study neither method was used exclusively; a ccmbination
of the two approaches was used,.
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T4 is believed that sufficient information has been obtained to permit
delineztion of a reasonably small number of colors that will fit into known
logistical restrictions; and also provide s good color base which, if hecessary,
can be modified by the camoufleur to meet local conditions or tactical situa-
ticns,

2, Methods

A commen base map of Bonne projection was selected and all source data
and materials were piaced on worksheets, The following equal-area base maps
were then used over a light table in mapping the monthly ccloration require-
ments for each of the continants, The scals of the worksheets of the various
continental areas is as follows:

Africa 1: 8,450,000 Burope i: 4,500,000
Asia 1: 11,200,000 N, America 1l: 8,450,000
Austraiasia 1: 7,000,000 S. Amsrica 1l: 7,700,000

The above continental maps include the following areal limits: Africa,
including Madagascar; Asia, excluding islands south of the equator, but
including ths satire U.5,5.R.; Australasia; including New Zealand and islands
north to the equator; Bumpe, including Iceland and Cyprus, but excluding the
entire U.S.5.R.; North America, including Greenland and all Caribbean islands;
South America, The principal reason for this areal grouping is one of couven-
ience,

Following is an explanation of the color “ypes mapped for the World Color
Regions Atlas in their order of importance and with their broad meanings.

a. Cultural features whose unit-area is considered tco small to map
are indicated by a circle symbol which represents urban areas and industrial coli
centrations of more than one million population., These areas will normalily re-
quire special camouflage consideration or no camouflage at all.

b, White areas are those totally under snow, white sand, or salt flats,
The snow areas are determined by plotting the isopleth combining the 32°F mean
monthly isotherm with the 0,75 inch mean monthiy isohyet. For the periods when
thers is no snow cover, the background coloration is indicated by the dominant
dormant vegetation color, or, in desert and barren areas, by the soil colcer,

¢, Partly white areas are determined by using the 41°F mean monthly
jaotharm and the 1,05 inch mean monthly isohiyel, For the periocds when vhere is
no snow cover, the background coloration is indicated by the dominant dormant
vegetation color, or, fa desert and barren areas, by the scil color.
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d. The following agricultural types (according to Whittlesey®) are
considered significant and dominant over natural conditions:

(1) Intensive subsistence tillage, plantation agriculture, crop
farming, and commercial livestock raising are shown as Green:, Munsell 5GT
L/5*, during the growing sezson at mean .ionthly temperatures above 59°F,
They are shown as Olive Green, Munsell 10 Y 3/3, at mean monthly temper-
atures from L1OF to 599F, and as Tan, Munsell 7.5 YR 6/6, during the dormant
and harvest seasons,

(2) Mediterranean agriculture is Olive Drab, Munsell 3Y 4/4,
during growing season and is Tan, Munsell 7,5 YR 6/6, during the dom-
inant and harvest seasons,

44~
vc

e, The following desert types are considered significant and dominant
over natural vegetation:

(1) Barren areas, bare rock, and shallow, high mountain soils are
indicated by Earth Brown, Munsell 10 YR 3/%.

{2) Desert alluvial and sedimentary deposits, sand, and thin
mountain soils are Tan, Munsell 7.5 YR 6/6.

(3) Mountain soils of desert highlands including chestnut,
reddish chestnut, reddish brown, and lateriti: soils, are indicated by
Earth Red, Munsell 2,5 YR 4/6.

f. The following natural vegetation iypes are considered significant
and dominanty

) (1) Broadleaf evergreen trees are indicated by Green, Munsell
5 GY 4/5.

(2) Broadleaf deciduous trees, grass, and other herbaceous plants
are indicated by Green, Munsell 5 GY 4/5, at temperatures at or above 59°F,
Olive Green, Munsell 10 ¥ 3/3, at temperatures betwesr L1°F and 59°F, and

Tan, Munsell 7.5 YR 6/6, during the dormant or dry season,

(3) Neadleleaf evergreen and needleleaf deciduous trees are
indicated by Olive Graen, Munsell 10 Y 3/3, during the growing season, and
farth Brown, Munsell 10 YR 3/2, during the dormant or dry season.

#The color nomenclature used is that of tihe standard Munsell system,

J
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(4) Mixed forests of broadleaf deciduous and needleleaf ever-
green trees are indicated by Forest Green, Munsell 7.5 GY 3/2, during the
growing season and Clive Drab, Munsell 3 Y 4/4, during the .lorzent or dry
$easocil,

(5) Tundra is Olive Drab, Munsell 3 Y ./4, during the growing
season and Earth Brown, Munsell 10 YR 3/2, during the dormant or dry season.

Color studies for camcuilage purposes have been made in various parts
of the world by the Corps of Engineers tu determine predominant colors of
particular terrain types at varicus seasons and time of day, These
studies were used as a basis for debermining color correlations, However,
many arez~ € the world have not heen checked in the field, and seccndary
sources *.¢ necessarily used in order to provide a practical planning tool.

3. World Color Types

A statistical analysis of the colur types follows, based on the tables
appearing in the appendixes, FPor each color type in Table 18 the monthly
percent uf the world is given, Table 19 shows the average coloration by
continents in terms of percentages within each continent,

a. Wnite areas cover an average of 7% million square miles (15 percent
of the land surface- with the continent of Antarctica execluded) (Tahle 1).
Nearly all of thiz area lies in the Northern Hemisphere; more than half of
t ie in Asia, and a third in North America.

There is maximum snow cover during the winter season in the Northern
Hemisphere. In January (Tables 1 and 27) 17% million square miles (35 per-
cent of the world's land area) is predominantly white. Of this total area,
more than 103 million square miles of Asia and nearly 5% million square
miles of North America are covered with sncw. By contrast, July and August
(Tables 33 and 24} have only 1 million square miles of snow cover, and nearly
all of this is found on the Greenland icecap.

In many areas of the Northern Hemisphere the snow cover is ssason.l
and often not dependable for the entire month., The background color types
have been analyzed for all areas, excluding the vermanent snow fields of
the Greenland icecap, White areas with a tan hackground extend over
nearly 3 million square miles (6 percent of the world land ares) in January
(Table 2}, White areas with an earth red bvackground extend over 1.8
million square miles (4 percent of the total land area) in January (Tabls 3).
White arcas with an earth brown bazkgrounc cover an erea of nearly 1l million
equare miles {22 percent of the total lsad arsa) in January {Table 4), Tnis
type is more prevalent than all the oth:r background types combined, White
areas with an olive drab background ext:nd over 1.8 million square miles (4
percent of the world land area) in Janmary (Table 5).
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b. Partly wnite areas cover an average of over 13 million square
miies (3 percent of the world land area) (Table 6). The maximum amount
occurs during October before the winter snowfall completely ccvers the
ground., During October (Table 36) theres is a partial snow cover on over
3 million square miles (6 percent of the total land area). The background
color type has been analyzed for the periods when snow dozs not cover the
ground. Partly white areas with tan background comprise nearly 1 million
square miles {2 percent of the world land area) during January (Table 7).
Partly white areas with an earth red background include less than 60,000
souare miles (less than 1 percent of the land area) during March {Tables 8
and 29). Partly white areas with zn earth brown backgroundi comprise about
2 5 pillion square miles {5 percent of the world land area) durirg Mey (Tables
9 and 31), Partiy white areas with an olive drab background reach a maximum
of nearly ©C0,000 square miles {1 percent of the world land area) during
November (Tables 10 and 37).

c. Tan areas, represented by Munsell 7.5 YR 6/6, extend over an
average of nearly 16 million -quare miles (31 percent of the total land area)
(Table 11). For the most pari ihis is a desert or semiarid-type environment.,
Mearly half of the tan areas are in Africa and a fifth arve in Asia, During
the summer season in the Northern Hemispheres tan is the most prevalert color
with about 17 miilion square miles (34 percent of the total land area).
During the winter seagon over 14 million square miles (29 percent of the land)

are tan. Thue, there is & variation of only about 3 million sgv-re miles
from a maximum in summer to a minimum in winter,

d. Earth red arsas, represented by Munsell 2.5 YR 4/6, comprise an
average of 3 million ‘quare miles {6 percent of the total land area)
(Table 12), This cold desert type is most extensive during the summer
season in the Northern Hemisphere where it extends to nearly 3% million
square miles (7 percent of the totsl land area). -During the winter seascn
snow cover reduces the size of the area tc 1% millicn square miles (3 per-
cent of the total land area). More than four-fifths of the cold desert
areas of the world are in Central Asis.

e. FEarth brown areas, -epresented by Munsell 10 YR 3/2, extend over
an average of nearly 2 3/4 million square miles (6 pervent of the total
land area) (Table 13). This type is most prevalent during May (Table 31)
when earth brown areas occur over 63 million square miles (13 percent of
the total land area)., Snow cover reduces the size of the earth brown
areas during winter to nearly 700,000 square miles {1 percent of the total
land area), Nearly 70 percent of this type occurs in Asia,

f. Green areas, represented by Munsell § GY 4/5, extend over an
averags of over 13.7 million square miles (27 percent of tue total land
area) (Table 14). During the growing season this type is mos% extensive,
covering over 16} million square miles (32 percent of the tetal land
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area), During the winter or dormar® season this type is reduced in area
by more than 4 million square miles to & total of 12 million square miles
(24 percent of the total land area),

g, Olive green areas, represented by Mursell 1C Y L/4, comprise an
average of almost 4.2 million square miles (8 percent of the total land
area) (Table 15), This type is found almost exclusively in temperate areas
of the Northern Hemisphere., It reaches a maximum during the month of
August (Table 34) when' therw are 8.2 million square miles (16 percent of the
total lana area), During the winter season snow covers all but 1,2 million
square miles {2 percent of the total land area).

h, Olive drab areas, represented by Munsell 3 Y 4/4, extend over an
average of 1 million square miles (2 percent of the total land ares) (Table
16), During spring and summer this type is most extensive, reaching a max~
imum during August #hen it covers 2.2 million square miles (4 percent of
the total land area). Snow covers most of the area during the winter,
Only 650,000 square miles (about 1 percent of the total land area) are
olive drab during any one of the months of October through February,

i. Forest green areas, rapresented by Munsell 7.5 GY 3/2, comprise
an average of 1 million square miles (2 percent of the world land area)
(Table 17)., During spring and summer this type covers more than 1%
million square miles (3 percent of the total land area) wheresas during
winter snow cover limits the area to 1/4 million squire miles (less than
1 percent of the total land area),

Jo Urban areas and industrial concentrations where more than s
million persons are living and working witain a very small unit-area re-
quire special camouflage consideration or no camouflage a* all. laere
are 6/, of thess centers of population in the world (Appendix E), The
following is a break-down by continental maps: Africa 1, Asia 23,
Australssia 3, Burope 17, North America 17, and South America %, or a
world total of 64,

4o Coloration by Continental Areas

In the analysis of color types by continents Tahls 19 shows the average
coloration by percent of the continent, whereas Table 18 shows the color
type by percent of the world land ares.

a., Africa is predominantly a tan continent (Table 20), with nearly
50 percent of the world tan sreas, In June (Table 32) the maximum tan

e, 4
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area of Africa is 72 perceni, and in Harch the minimum area is 5C per-

cent, Green is the second most prevalent color in Africa, The maximm
greéen month is March w#ith 38 percent of the continent, and the minimum is
June with 28 percent. Third in importance in Africa is olive drab:

Ncvember to April there is a maximum of 2 percent (Tables 30 through.37),
while April, May, and October have 1 percent, During the remainder of

the year the olive drab area is less than % of 1 percent (indicated on Tsbles
:n this report as T or a "trace®),

b, Asia is a continent with a variety of coloration (Table 21),
During January, 60 percent of Asia is snow covered. The snow-covered area
is largest frum September (Table 35) to June. Tan area is at a maximum in
April with 25 percent, and at a minimum in July and August with 15 per-
cent, Ferth rad area is ab a maximum in May, June, and August with 16
percent and a minimum in January with 6 percent, Earth brown area is at a
maximum in May with 25 percent and a minimum in January with 2 percent.
Porest green is at a maximum in August with 4 per-=nt, Olive gicen area
is at a maximwm in August with 27 percent, and a minimum in January,
October, and December (‘fable 38) with 2 percent, Olive drab area is at a

maximum in August with 5 percent, and a minimum in December with less than
1 percent.

c. Australasia, like Africa, is largely tan (Table 22), with 15 per-
cent of the world tan areas, Septembe): has the maximm tan area with 76
percent, and February (Table 28) has the minimum area with 52 percent, As
in Africa, green is the second most prevalent color. February has the maxi-
mum area with 46 percent, and September the minimum area with 16 percent,
The third color type in Austraiasia is olive green with a maximum in June of
16 percent, Forest green area is 2 percent throughout the year,

d. Europe in winter is predominantly white with January having a maxi-

mm of 66 percent snow cover {Tabie 23)., Europe in the summer is a pradom-
inantly green continent, However, it has only ahout 2 percent of the world
green area, wnich is less than that of any other continent., July has the
maximum green area with 46 percent, Southern Europe is predominantly tan
during the summer season with August having a maximum tan area of 2 per-
cent of the continent, O0live drab areas vary throughout the ysar from a
maximum in March of 17 percent to a minimum in January, July, and August of

8 percent, Olive green areas are & a maximm in October with 52 percent,

and at a minimum in January with / percent, Forest green areas are at a

maxinum in June with 13 percent., These areas are reduced by snow cover
during the winter season,
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e. North America, like Asiz, is a continent with a variety or color-
ation (Table 24), Snow cover reaches a maximum during January (66 percent
of the continent), and a minimum in July and August with only 2 percent,
Partly snow-covared areas are at a maximum in October (16 percent). Tan
area fluctuates between 10 and 16 percent. Earth red area varies between
1 and 4 percent. Earth brown area varies from 1 to 22 percent. Green
areas are 2t a maximum in June with 25 percent, and a minimum from Novem-
ber to February with 5 percent., Olive green areas are at maximum in
August and September with 2% percent, and a minimum in January and Decem-
ber with 7 percent., Olive drab areas are at a maximum in August with
13 percent.

f. South America is predominately a green continent (Table 25) with
over a third of the world's green areas, March has the maximum, b4 percent
of the continent, and July has the minimum, 48 percent, Tan is the second
most prevalent color in South America, The maximum area occurs in July
with 34 percent, and the minimum area in March with only 6 percent, All
other colors together make up less than 12 percent during any one month,

5. Maximum Areas of World Coloration by Color Types

In an analysis of all the monthly maps for a color type a maximum
limit for each color type was found. Table 26 shows the area and per-
centage of the world land area for each color type.

a. White areas, represented by Munsell Neutral 9.5, when at a
maximum comprise¢ nearly 18 million square miles (35 percent of the land
surface if the continent of Antarctica is excluded) (Table 26)., Nearly
all of this area lies in the Northeyn Hemisphere with 22 percent in
Asia, 10 percent in North America, &nd 3 percent in BEurope. Africa,
Australasia, and South America have only small unit-areas of white,

b. Partly white areas cover a maximum of 11} million square miles
(23 percent of the world land area).

c. Tan areas extend over a maximum of 23,9 million square miles
(48 percent of the total land area), This is distributed as follows:
22 percent in Africa, 11 percent in Asia, 5 percent each in Australasia
and South America, 4 percent in North America, and only 1 percent in
Europe.

d. Earth red areas are at a maximum with 4 million square miles
(8 percent of the total land area). Nearly 3£ million square miles
(7 percent) are in Asia, while slightly over # million square miles occur
in Nerth America and slightly less than % million square miles in South
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Ameriza, There is only a trace in Africa, 2nd none in \ustralasia and
Europe.

¢. parth brown areas extend over a maximum area of 9 million square
miles (19 percent of the total land area), This is distrituted as follows:
13 percent in Asia, 5 percent in North America, 1 percent in South America,
a trace in Australasia and Europe, and ncie in Afriea,

f. Green areas extend over a maximum area of 23,8 million square miles
(48 percent of the total land area), This is distributed as follows:
13 percent each in Africa and Asia, 11 percent in South America, 5 percent
in North America, 4 percent in Australasia, and 2 percent in Europe.

g, Olive green areas cover a maximum of nearly 14 million square
miles {27 percent of the total land area), This is distributed as follows:
14 percent in Asia, 8 percent in North America, 3 percont in Europe, 1
percent each in Australasia and South America, and a trace in Africa.

h. Olive drab areas extend over a maximum of 3% million sjuare miles
(7 percent of the total land area), This is distributed as follows: 3
percent each in Asia and North America, 1 percent in Europe, a trace in
Africa and South America, and none in Australasia,

i, Forest green areas cover a maximum of nearly 1.9 million square
miles {4 percent of the total land area), This is distributed as follows:
2 percent in Asia, 1 percent each in Europz and North America, a trace in
Australasia and South America, and none in Africas,

6., Maximum Area of Coloration by Continental Areas

In the analysis of all the monthly maps for a cclor type a maximm
limit for each color iype was found by continent and percent of continent
(Tables 20 through 25).

a, Africa is predominantly tan: lOé million square miles (90 per-
cent of the continent) is tan at some time of the year. Likewise, green
areas extend over a maximum of 6,7 million square miles (58 percemt of
Africa), Olive drab areas cover a maximum of 200,000 square miles (2
percent of Africa), White, earth red, and olive green areas are limited
to small areas. Partly white, earth brown, olive green, and forest green
areas do not occur in Africa in unit-areas large enough to record.

b. Asia in the winter is predominantiy white with a maximum area of
over 11 million square miles (62 percent of the continent), Partly white
areas extend over a maximum area of 5% million squara miles {32 pgocresnt of
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t?e continent), Earth brown and green each covers a maximum area of nearly
7
Hzx million

<~

million cquare miles (37 and 35 percent of the continent, respectively).
Tan extends over a meximum area of 5.7 million square miles (33 percent of
the continent), Olive green occurs ovsr a maximum ziea of nearly 7 million
square miles (40 percent of Asia). Earth red exbends over a maximum area
of 3% million square miles (20 percent of the combinent). Olive drab covers
a maximum area of l.4 million square miles (8 percent of Asia), Forest
green areas cover 800,000 square milez (5 percent of Asia).

¢, Australasia, like Africa, is predominantly tan with a maximum

area of 2 2/3 million square miles (74 percent). Green extends over a
maximum area of almost 1.9 million square miles (51 percent of the Ausiral-
asian area), Olive green covers & maximum area of over 600,000 square miles
(17 percent), Forest green areas cover a maximum area of 72,000 square
miles (2 percent of the Ausiralasian area). White, partly white, and earth

brown areas are limited to a trace in land arza., Farth red and olive drab

do not occur in Australasia in unit-areas large enough to record.

d. Europe in winter is predominantly white with a maximum area of
1% million square miles (67 percent of the continent), Partly white areas
extend over a maximum of almost 1.8 million square miles (76 percent of the
continent), Europe in summer is predominantly green, which extends over a
maximum area of 1.2 million square miles (53 percent of the continent).

Tan covers a maximum of 640,000 square miles (28 percent of the land area),
Olive drab extends over a maximum arca of nearly 3 million square miles

(22 percent of the continent). Olive green has a maximum area of nearly

13 -illion square miles (6L percent of the continent). Forest green covers
a maximum area of approximately 300,000 square miles (13 percent of Europe).
Farth brown extends over a maximum of 50,000 square miles (2 pe~cent of the

land area). Earth red does not cccur in Burope in unit-areas large enough
to record.

e. North America in winter is predominantly white with a maximum
area of nearly 5 million square miles (59 percent of the continent). In
addition, partly white areas cover a maximum of 4.1 million square miled
(50 percent of the continent). Olive greea covers a maximum area of over
4.2 million square miles (51 percent of +he continent). Green exteuds
over a maximum area of 2.2 million square miles (27 percent of the
continent), 0live drab covers a marimum z2rea of 1,5 million square miles
(16 percent of North America). Tan extends over a maximum area of 1.6
million square miles (20 percent of the continent). Forest green covers
a maximum area of 600,000 square mile3 (8 pcreent of tha continent).

Earth red occurs over a maximum area of 285,000 square miles (3 percent
of the continenﬁl

f. South America is predeminately gre:n with a maximum area of 5.%
—————r T,

miT713 An o un
mils

icn sguare wmiles (78 percent of the -ontirent), Tan has 2.7 million
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souare miles {38 percent of the continent), O0live green extends over

a2 maximm area of 600 000 square miles (9 perc:nt of South America).
Da.u. brown has 2 maximom area of £ million square miles (4 percent of
South America). Earth red has a maximum of 200,00 square miles (3
perceat of the continent). White extends over a maximum area of 170,000
square miles (2 percent of the continent). Olive drab and forest green
each occurs over a maximum area of 45,000 square miles (1 percent of the
continent). Partly white does not occur in unit-areas large ~nough to
record in South America,

g, Index to color change is provided by the total maximum area per-
centages for all colors for each continent. Europe has the most color
chanze with 2 total of 325, followed by Asia with 272, and North America
with 234, There is very little chang° in the other three continents:

Airica totals 150, Australasia 144, and South America 136,
7. Summary

¥hat percent of the world is covered by the present five standard
QM colors? White covers an arnual average of 18 percent of the total
world land area, which increases in winter to a maximum of 38 percent.
Tan covers an average of 31 percent of the total land area wiich increases
to a maximmm of 34 percent, Green has an average of 27 percent of the
total land area with a maximum of 32 percent. O0livs green covers an
average of 8 percent of the total land area with a maximum area of 16
percent. Olive drab covers an average of 2 percent of the total land
area with a maximum area of 4 percent. Thus, in answer to the question,
the present i.ve standard QM colors cover 86 percent of the world land
area,

Where is the coloration of the five standard QM colors most prevalent
in the world, and where are non-standard colors present in significant
emounts? Africa is 100 percent covered by the standard colors, whereas
Asia is only 74 percent coversd. In Asia the following non-standard colors
are present: earth red, 14 percent; earth brown, 10 percent; and forest
green, 2 percent, Australasia is 98 percent covered by standard colors,
the remaining 2 percent is non-standard forest green, Europe is 93 percent
covered by the standard colors; forest green comprises the remaining 7
percent, North America is 84 percent standard colors; the remaining areas
include the following non-standard colors: earth brown, 8 percent; forest
green, 5 percent; and earth red, 3 percent., South Ame:-ica is 91 percent
standard colors and the remaining colors are non-standard earth brown and
earth red, each 4 percent, and forest green; 1 percent.

How important are the non-standard colors? Earth red and earth brown

areas sach compriss & percent of the world land area, and forest green
arcas are 2 percent,
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APPENDIX 4

World Coloration: Average monthly distribution {area

and percent) for each color type
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Color Type Table Page
White 1 15
White with Tan background 2 16
“hite with Earth Red background 3 17
White with Eearth Brown background L is8
White with Olive Dpab background 5 19
Fartly white 6 20
Partly white with Tan background 7 21
Partly white with Earth Req background 8 22
Partly white with Earth Brown background 9 23
Partly white with Olive Drab background 10 24
Tan 11 25
Earth Red 12 26
Earth Brown 13 27
Green i4 28
Jlive Green 15 29
Olive Drab 16 30
Forest Green 17 3
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APPENDIX B

World Coloration: Distribution (ares and percent) for

continental areas

Table Page
The World (average monthly distribution in percent) 18 33
The 6 Continents (average annual distribution) 19 34

Average monthly distritution for:

Africa 26 35
Asia A 36
Australasia 22 37
Europe 23 38
North America 2 39
South America 25 40
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wWorld Coloration:

APPENDIX C

Maximum Distribution {area and

percent) for continental areas

Table Page

26 42
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APPENDIX D

Average distribution (area and percent)

for each of 12 ..nths
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APPENDIX E

Urban areas of more than one million population

Africa Europe (Continued)
Cairo, Egypt Copenhagen, Denmark
Glasgow, Scotland
Asia Hamburg, Zermany
Istanbul, Turkey
Bombay, India London, England
Calcutta, India Madrid, Spain
Canton, China Milsn, Ttaly
Hong Kong Naples, Italy
Hyderabad, India Paris, France
Karachi, Pakistan flome, Italy
Kyoto, Japan Vienna, Austria
#Leningrad, U.S5.S.R.
Madras, India Nerth America
Manila, Pnilippines
#Moscow, U.S.5.R. Baltiumore, U.S.A,
Mukden, China Boston, U.S.A.
Nagoya, Japan Buffalo, U.S.A.
Nanking, China Chicago, U.S.A.
Osaka, Japan Cleveland, U.S.A.
Peiping, Chira Detroit, U.S.A.
Secul; Korea Los Angeles, U.S.A.
Shanghai, China Mexico City, Mexico
Tehran, Iran Minneapolis-St. Paul, U.S.A.
Tientsin, China Montreal, Canada
Tokyo, Japan New York, U.S.A.
Philadelphia, U.S.4.
Australasia Pittsburgh, U.5.A.
San Francisco, U.S.A.
##Jakarta, Indonesia St. Louis, U.S.A.
Melbourne, Australia Torento, Canada
Sydney, Australia Washington, D.C., U.S.A.
Europe South America
Barcelona, Spain Buenos Aires, iArgentina
Berlin, Germany Lima, Peru
Birmingham, England Rio de Janeiro, Brazil
Brusséels, Belgium Sao Paulo, Brazil
Bucharest, Rumania Santiage, Chile

Budapest, Hungary
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