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ABSTRACT

Color is an element of the natural environment that contributes to the identity of
places. Different regions exhibit different colors according to their unique physiographic
characteristics, such as vegetation, topography, climate, and soils. When designing
places, it is important to consider the characteristic colors of the larger natural context
because the perception of color is affected by the colors surrounding (Chevreul, 1839),
and humans have a psychological need to orient and identify with the evironment or, in
short, experience the environment as meaningful (Norburg-Schulz, 1980).

The purpose of this study is to describe the existing natural color characteristics of
a place in order to develop a better understanding of regional color qharacteristics, and
to suggest ways that this information could be used by designers to create meaningful
places. Catawba Valley, in Montgomery County, Virginia, was the site from which
views were selected for study. Colors were sampled from these views three times a day,
once a week between July 1991 and July 1992. Data was anayzed to determine the
occurrence, distribution, and dominance of hue, value, and chroma in each view.
Conclusions were drawn regarding: which physical characteristics of the landscape affect
color characteristics; considerations in predicting the color characteristics of a place; and
how the colors in each view are related according to color harmony theory. This study
ends with a demonstration of how the color characteristics of a place can be considered

in designing with color.
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1. INTRODUCTION

Regional diversity is a valuable quality occurring in both the natural and built
environments. Christian Norburg-Schulz (1980) writes, "Modern truism proves that the
experience of different places is a major human interest" (p.8). It is alarming, therefore,
that the character of our built environment is becoming less distinctive:

At the present time, there seems to be a steady trend in the industrialized
nations toward characterless settings that have no special personality or
distinguishing spirit. In the United States, the pattern of housing
developments and gas stations has tended to wipe out regional differences
in architecture and building materials. The only thing that keeps parts of
Seattle, Washington from looking exactly like Route 1 in Saugus,
Massachusetts is the looming presence of Mount Ranier (when Seattle’s
weather is clear enough to allow it to be seen) which developers have not
yet figured out how to standardize or obliterate (Steele, 1981, p.8).

Although regional differences are becoming less evident in the built environment, the
natural environment continues to exhibit regional diversity. As Steele points out,
sometimes it is the regional characteristics of the natural environment, such as Mt.
Ranier, that provide otherwise undistinguishable places with any trace of identity.

The creation of places which relate to the natural environment not only promotes
regional distinction, but also enhances the ability of man to "dwell".

Man dewlls when he can orient himself within and identify himself with
an environment or, in short, when he experiences the environment as
meaningful . . . the task of the architect is to create meaningful places,
whereby he helps man to dwell (Norburg-Schulz, 1980, p.5).

As a consequence, "There are not different kinds of architecture, but only different

situations which require different solutions in order to satisfy mans physical and psychic

needs" (Norburg-Schulz, 1980, p.5).



One of the most distinctive characteristics of the natural environment is color. Color
is a powerful visual characteristic because of its symbolic properities. Meanings ascribed
to colors have been derived primarily from associations found in nature (Porter, 1982).
For example, red is often understood as representing fire and heat while blue may
represent the sky or coolness. Natural places also have certain consistent color
characteristics which may be thought of as representative of a place. These colors are
a function of climate, soils, geology, hydrology, topography, vegetation, and other
characteristics of the environment. As natural conditions vary regionally, so may the
color characteristics of environments.

Historically, color characteristics of built places varied according to the natural
environment. Ancient European towns, for example, were constructed and colored using
local materials and pigments which were readily available and affordable. Consequently,
both the built environment and the natural environment became identified with similar
color characteristics. "In rural British Isles, for example, the national palette contained
pinks and reds in the east and west, with umbers to the north and south surrounding an
hinterland of yellow ochre" (Porter, 1982, p.37).

In addition to strengtheniﬁg the identity of a place, color produces visual harmony
despite a diversity of forms, especially in urban settings. In reference to Oxford,
England, Porter (1982) writes:

Here, buildings reflect several hundred years of stylistic change, but all
are unified by scale, material and, especially, by colour. Colour in

Oxford responds to the warmth of local sandstone and is deployed with
apparant coordination” (p.37).



Today, however, the use of color is not limited by regional factors. There are a
wide range of similarily priced colors or paints for designers to choose from and local
materials are not necessarily the most affordable. In short, technology combined with
the ablilty to distribute resources has greatly altered the way colors are selected.

The result has been that the psychological purpose of making places has been
neglected in favor of the functional purpose. The bright colors of a commercial strip
serve their purpose of drawing attention and attracting customers, however, they do not
serve to provide orientation and identity within the larger context. If people are to once
again identify with, orient within, or experience as meaningful an environment, then
characteristics of the environment, such as color, are worth investigating.

The study of environmental color, however, has been fairly limited. Currently,
France, Great Britian, and Japan are involved in the study of regional color. Although
color’s association with built places, such aé historical colors, has been investigated in
the United States, few in-depth studies of color’s associations with natural places exist
in the United States.

The purpose of this study is to describe the natural color characteristics of a natural
place in order to develop a better understanding of regional color characteristics and to
suggest ways that this information could be used by designers to create meaningful
places. For the purposes of this study, a natural place is defined as a place that is free
of structures such as walls, buildings, and paved surfaces. Agricultural landscapes such
as fields and pastures are considered natural in this study although, by other definitions

of nature, they are not.



Catawba Valley, a relatively undeveloped agricultural valley situated outside the town
of Blacksburg, Virginia, is the focus of this study. It is part of a larger place known as
the Ridge and Valley physiographic region. This valley is one of the most scenic and
historic valleys in Montgomery County. It is well defined by the surrounding mountains
which give it a linear shape. Route 785, a scenic by-way traveling east-west through the
valley provides for beautiful views of agricultural fields to the south, bounded by the
mountains in the background.

This study is based on color samples taken from views along the first two miles of
Route 785 in Catawba Valley. These views were sampled at different times of the day
and throughout the year. Analysis of the color data collected was used to draw
conclusions about the color characteristics of the views in the valley. Although the
results of this study are only applicable to the specific views of the place studied and
possibly other views with similar physical characteristics, they are a step toward
understanding the color characteristics of the larger valley and region. Many more views
within the valley and the region must be studied in order to better understand the color

characteristics of each.



2. LITERATURE REVIEW

This review of literature serves three functions. It describes basic principles of color
relevant to the purpose of this study, it reviews the work of others whose methods and
systems were considered in the design of this study, and it discusses color harmony
theory to aid in the analysis and application of the data. The basic principles of color
perception are described first followed by a review of methods that were considered for
sampling and recording data. Standardized systems of color specification are discussed
next with particular emphasis on the Munsell system. Theories of color harmony are

reviewed at the end of this chapter.



A. Color Perception

Color is a quality which is revealed to the eye through light. Sir Issac Newton first
proved that light contains seven different rays which are, themselves, colorless, but give
the appearance of color when they are seen by the human eye. These color producing
rays were referred to by Newton as red, orange, yellow, green, blue, indigo, and violet
(Birren, 1969, p.9).

When light hits an object, some of the rays are absorbed while some are reflected.
It is the rays which are reflected that give the object the appeararce of color. An object,
for example, that appears to be blue, is actually reflecting the blue producing light ray
and absorbing the other rays. When all the rays are absorbed and none reflected, the
resulting color is black. White, on the other hand, is produced when all rays are
reflected and none absorbed.

Because color is not only a physical condition but also a human sensation, it can be
regarded in different ways. Paul Renner (1964) identified different ways that color can
be seen, two of which are relevant to this study. These are "object color” and
"appearance color”. "Object color", also known as "local color", refers to the color of
an object independant of its form. The object color of a house, for example, is the color
of the paint that was used on all the sides. "Appearance colors", on the other hand, take
into account the influence of form, shadows, and texture on an object’s surface. Thus,
a cube could be painted on all sides with the same color but appear to be several different

colors due to shadow on one side and light on the other. Although we often refer to



things as being their object color, we actually see and experience the appearance colors.
Because appearance color provides definition and depth, it is especially well known to
painters.

Colors have the ability to change in appearance depending on the colors they are
juxtaposed with. According to the law of simultaneous contrast, as defined by Chevreul
(1987), juxtaposed colors cause modifications to apparent color intensity and hue.
Consequently, any color in the environment is visually affected by its color environment.
The study of the color context is, therefore, important if color is to be effectively used

in design.



B. Methods Of Sampling And Recording Colors

Very few studies of environmental color have been documented. The United States
Forest Service and other institutions use color as a factor in assessing the visual quality
of a landscape but have no precise method for sampling and measuring colors (Magill
& Litton, 1986). Furthermore, many local planning authorities, have ordinances which
require new development to be colored with sensitivity to the existing colors of its
surroundings, yet lack any means for assessing the color of the natural environment.

The following text generally describes two basic ways that the colors of a place could
be sampled and recorded. These methods were considered in the development of this

study.

Method 1

This method was developed by the French colorist and designer Jean Philippe
Lenclos (1982) whose work is involved with identifying kand classifying colors
traditionally applied to buildings to be used as a guide for coloring new buildings.

Lenclos’(1982) method of sampling and recording colors primarily involves mapping
object or local colors and recording the sampled colors by creating renderings. His
method begins with the systematic collection of color surfaces, such as fragments of paint
and stone from built structures as well as tissue from plants and soils, which serve as
color samples of the place. Sketches with colored pencils are also made in an effort to
record combinations of colors as seen in perspective. The samples are then brought to

a studio where, under controlled light conditions, color patches are painted to match the



colors of the sample items. These patches are then assembled into charts which indicate
color combinations appropriate for application to new and existing buildings (Porter,
1982).

This method is generally limited for the purposes of this study by its emphasis on the
plan view and object colors. The influence of vertical landforms, distance, and
atmospheric conditions, all important factors affecting the colors of the natural landscape,
are not considered. In additioh, Lenclos’ choice of painting colors to match the sample
items under controlled light is time consuming and is not an option with appearance
colors in the landscape which are constantly changing due to light and weather

conditions.

Method 2

This method was developed by Philip Thiel (1981) whose work in the departments
of architecture at the University of California in Berkeley and the University of
Washington in Seattle involves studying and teaching visual awareness. He developed
this method of sampling and recording the colors in a scene originally as an exercise for
students.

Generally, the method involves sampling appearance colors from perspective views,
and measuring and recording them using a standardized system of color specification.
To begin, photos of the place are taken from different positions. These photos are
developed into large (8 1/2"x11") prints. Transparent paper is placed over each photo

and different color areas are outlined. The size of each outlined area is estimated and



the color inside the outline is identified by matching it with a color sample on a
standardized color chart. The color tendencies of the place are revealed by determining
how many and in what amount colors occur.

Because this method is mainly concerned with appearance colors it is more suited to
the study of the natural landscape, which is largely characterized by atmospheric
conditions and landform distance. Furthermore, the use of a standardized system for
color specification offers a quick way of identifying and recording colors. This is
important when working with appearance colors which may change at any time.
Standardized color specification systems also provide a basis for color analysis since most
systems define color according to scaled attributes. The method is limited, however, by
the views selected for study, the distortion of color distribution due to the perspective

view, and the identification of colors from the photograph.
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C. Color Specification And Notation: The Munsell System

Color specification is the identification of a color by its measurement. Color notation
is a way of naming specific colors. Notations give reference to exact colors. Many of
the systems of color specification and notation used in the fields of science, art, and

industry were developed in the middle 1900’s. Some of these systems are listed below:

1. British Color Council: Dictionary of Colour Standards, 1934-1946.

2. K.L. Kelly, D.B. Judd: The ISCC-NBS Method of Designating Colors and a
Dictionary of Color Names, 1955.

3. A. Komerup, J.H. Wanscher: Methuen Handbook of Colour, 1961 & 1967.

4. A Maerz, M.R. Paul: A Dictionary of Color, 1930 & 1950.

5. A.H. Munsell: Book of Color, 1942-1988.

6. W. Ostwald: Colour Science, 1931.

7. R. Ridgeway: Colour Standards and Colour Nomenclature, 1912.

(Kornerup & Wanscher, 1967, pp.141-142)

The Munsell system is one of the most widely used of all color specification systems
(Building Research Institute, 1962). The U.S. Department of Agriculture Bureau of
Plant Industry, Soils, and Agricultural Engineering use the Munsell system as a standard
for the identification of soil and vegetation colors (Litton, 1986). It is also used by the
British Standards Institution, American Society for Testing and Materials, and the
Japanese Standards Association for color specification (Building Research Institute,

1962).
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The Munsell system is based on three characteristics of color which are recognized
by all colorists. These characteristics are referred to by Munsell (1988) as hue, value,
and chroma. The Munsell system orders each characteristic on a scale of visually equal
steps. Colors which result from the systematic mixing of hue value and chroma are
displayed on color charts. The notation for each color gives reference to the amount of
hue, value, and chroma making up the color. The complete Munsell notation for a
chromatic color is written symbolically with hue first, then value/chroma. The
following is a description of each characteristic and its notation:

Hue

Hue is the chromatic quality of a color as seen in the spectrum or arranged on the
color circle. Hues are anaﬁged in spectral sequence on a circle because they are
continuous. That is, hues gradually transition into other hues. On the circle,
neighboring hues are similar but hues become increasingly different as they become more
distant.

The color circle may be divided into areas of similar hues, referred to as hue
families. The number of families and what they are called varies according to who is
delineating them. Munsell (1988) delineated 10 hue families which are symbolized in

his notation system by capitalized letters:

R red YR yellow-red
Y yellow GY green-yellow
G green BG blue-green
B blue PB purple-blue
P pumple RP red-purple

12



For each hue family, there exists different increments or subdivisions of hue which
allow for more percise color definition. The hue increments represented in the color
charts are 2.5, 5.0, 7.5, and 10.0 (Munsell, 1988). Hue is notated with its increment.
For example, 10G indicates a green that is almost blue; 5G is what most people typically
think of as an average green; and 2.5G is a greenish-yellow green.

Value

Value is the quality of lightness or darkness of a color. Munsell (1988) represented
value on a grey scale which has 10 visually equal steps. These range from pure black
(0) to pure white (10). Grey 5 is described as middle or neutral grey. Value is notated
by its number on the scale and is written after the hue notation. For example, 10G 3/
indicates a 10 green hue and a fairly dark value of 3 on the grey scale.

Chroma

Chroma refers to the strength or intensity of a color. Colors which appear to have
a lot of hue or intense hue have a high chroma while colors that appear to have little hue
are of low strength or chroma. Like value, chroma is represented in the Munsell (1988)
system on a scale ranging from a grayish, almost achromatic color (0) to a color with an
intense chroma (10,12, or 14) depending on the saturation capabilities of the hue.
Because some hues like yellow are naturally brighter than others like blue, they are able
to achieve higher chroma levels. The notation for chroma is written after hue and value.
For example, 10G 3/2 refers to a 10 green hue of fairly dark value and a grayish chroma

of 2 on the scale.

13



The Munsell color charts and the notation for each color on the charts are contained

in the Munsell Book of Color, by the Munsell Color Company, Inc.. This book may be
used to measure the colors of any surface or scene. Older editions of this book contain
a grey card with a 1/2"x3/4" hole punched out at both ends of the card for comparing
chart colors with samples to be measured. Newer editions, however, have holes punched
directly into the colors on the charts for more efficient color measurement.

To measure a color, a hole in the grey card, or a hole punched out of the chip
believed to match in the color chart, is held over the color area to be measured. If the
grey card is used, the color chip believed to match the color to be measured is positioned
behind the other hole. This allows the two colors to be compared on a common, neutral
ground. When a match of colors is found, the Munsell notation for that color chip is
recorded. A number of the Munsell chips should be considered before the best match
is selected.

The reliability of the Munsell system was tested by Magill & Litton (1986). They
compared the results of two observers who color measured the same objects and found
that, overall, 71% of the two observer’s readings, within the range of two hues, closely
agreed. They also considered the validity of the system and concluded that use of the
Munsell charts is limited by certain factors. These are primarily; variations in light due
to time of day and weather, variations in light due to direction of view, and multiple
colors in a subject (Magill & Litton, 1986). These factors are discussed in detail on the

following pages:
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Variations In Light Due To Weather And Time Of Day

According to Magill & Litton (1986), a plant sampled on a cloudy day appeared to
be a different color than when it was sampled on a sunny day. The same was true at
different times of day because of different shadows being cast. Since their purpose was
to determine the object colors of certain plants, this was of concern to them. Where
"appearance"” colors are the concern, however, this type of variation is of interest.
Consequently, for those interested in appearance colors, this factor is to be represented
rather than controlled.

Variations In Light Due To Direction Of View

The location of the sun with respect to the observer is important for obtaining good
readings. Direct sunlight on the charts produces glare, which makes readings difficult
and contributes to eye strain. To prevent or reduce the problem, it was recommended
that a gray card be used to reduce glare around the color samples. In addition, the sun
should be behind the observer or a little to either side (Magill & Litton, 1986).
Multiple Colors In A Subject |

Occasionally, plants or other subjects have more than two colors in combination
making hue identification difficult because the charts do not have color chips comprised
of several hues. It was recommended that when this happens, the dominant colors, that

is, the colors covering the most area, be recorded (Magill & Litton, 1986).
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D. Color Harmony

Theories of color harmony are reviewed in this chapter in order that they might be
used to explain and evaluate the color relationships found to occur in this study, and to
provide guidance related to the application of this study. This review is strictly
concerned with color relationships and excludes other factors of harmony such as the size
of color areas and preferences for single colors.

The term "color harmony" has traditionally been used to describe color relationships
that appear to be pleasing. Theories have developed in a effort to identify and explain
color harmony as well as disharmony. In a study which extensively reviewed theories
of color harmony, it was concluded that there is no clear line between harmony and
disharmony (Moon & Spencer, 1944). Rather, that color combinations can be ranked
in order of aesthetic merit, from combinations which most people find beautiful to those
that no one likes (Moon & Spencer, 1944). The purpose of color harmony theory,
therefore, "is to provide a method of picking out color combinations that tend to rank
high on this scale of aesthetic merit" (Moon & Spencer, 1944, p.50).

The aesthetic merit of color combinations is typically associated with the hue
characteristic more than value and chroma (Gloag & Gold, 1972). Most theories of color
harmony also make reference to order. Basically, any arrangement of colors that can be
sensed as an orderly combination will be pleasing. "It is a fundamental principle of
aesthetics that the observer should not be confused by the stimuli: there should never be

a feeling of uncertainty ..." (Moon & Spencer, 1944, p.50).
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According to psychological investigations, color relationships are most pleasurable
or harmonious when they are based on analogous orders or complementary orders
(Birren, 1961). This theory has also been recognized by numerous colorists including
Chevreul (1987), Moon & Spencer (1944), and the British Standards Institute (Gloag &
Gold, 1977). Analogous color relationships are those which appear to be similar in hue,
value, or chroma. Figure A illustrates an analogous harmony of hues, where Y and YR
are similar because of being closely related on the color circle. Complementary color
relationships are those which appear to contrast or are opposite. Figure B illustrates a
complementary harmony of hue and value, where P contrasts Y and GY, and light values
contrast dark values in the picture.

When color relationships do not clearly demonstrate either of these orders, the result
is ambiguity or disharmony. Moon & Spencer (1944) were the first to attempt to
quanitatively identify regions of ambiguity as well as regions of contrast (complementary)
and similarity (analogous). It was not possible to do this until the 1900’s when
standardized systems of color specification came into existence. Basically, Moon &
Spencer recognizéd that, ... hues should not be so close together that there is doubt as
to whether they were intended to be identical or only similar. Another ambiguous region
occurs between those hues which are definately similar and those which are definately
dissimilar or complementary” (Moon & Spencer, 1944, p.50). Moon & Spencer’s
quanitative definition of ambiguity, similarity, and contrast for hue, value, and chroma
are illustrated below. Figure C shows the regions of similarity, contrast, and ambiguity

for hue in terms of the Munsell system of hue organization. Figure D shows the same
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