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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 characteristics, 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 strengthening 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 as 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 and 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 addition, 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. 

10



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. Kornerup, 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 arranged 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_oblue PB purple-blue 

P purple 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: 

14



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). 

15



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). 

16



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 recognized 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 

17



  

Figure A, Analogous Harmony 

  
Figure B, Complementary Harmony 
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regions for the Munsell value and chroma scales. These illustrations can only be used 

for harmonizing 2 colors, one being the given color. Harmonies of more than 2 colors 

were also quanitatively defined by Moon & Spencer (1944) but are more complex. 
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(Moon & Spencer, 1944, pp.50-51) (Moon & Spencer, 1944, pp.50-51) 

Another color relationship considered harmonious is when the relationship exhibits 

a dominant characteristic throughout (Birren, 1961). Harmony of dominance creates 

unity in the relationship. Figure E illustrates an example of dominant harmony where 

the YR hue dominants throughout the entire picture while value and chroma vary. 

The final harmonious relationship of colors to be discussed involves the hue 

characteristic only. Harmony is generally believed to exist with color relationships in 

which the totality of the color circle is represented (Renner, 1965). In this way, there 

is a fuller "diet" or balance of the spectrum (Birren, 1969). The selected hues, however, 

19



  
Figure E, Dominant Harmony 

  
Figure F, Geometric Harmony 
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must be geometrically related on the color circle. The complementary color relationship 

is considered one which represents the totality of the color circle because, basically, each 

of the complements represents its side of the color circle. Figure F illustrates harmony 

where RP, GY, and B form an isosceles trangle on the color circle thus representing 

three geometrically related regions of the hue spectrum. 

21



E. Summary of Literature Review 

Color can be perceived as a constant or variable quality. According to Renner 

(1964) object colors are the colors perceived to be constant such as the color of the paint 

ona house. Appearance colors are the colors that result due to changes in light, texture, 

and form (Renner, 1964). Methods of sampling the colors of a place usually concentrate 

on either the object or the appearance colors of the place. Lenclos’ (1982) method of 

‘sampling the colors of a place is primarily concerned with object colors and involves 

mapping procedures. The sampling method developed by Thiel (1981) concentrates more 

on appearance colors through the use of perspective views. 

Systems of color specification provide a means by which sampled colors may be 

identified and noted. Although many systems of color specification have been developed, 

the Munsell system is the most widely used (Building Research Institute, 1962). The 

Munsell system identifies colors according to their hue, value, and chroma 

characteristics, each which are measurable. Colors which result from the systematic 

mixing of hue, value and chroma are displayed on Munsell color charts which may be 

used to measure or identify colors on-site. 

According to Magill & Litton (1986), the on-site use of the Munsell system is limited 

by several factors which affect color and the measurement of color. These factors are 

variations in light due to weather, time of day, and direction of view; and the occurrence 

of multiple colors in a subject. The first two limitations (variations in light due to 

weather and time of day) affect the appearance of colors and, therefore, should be 

represented in sampling. Direction of view determines whether the sun is in the eyes 

22



during sampling. It was recommended that the sun be behind the observer and that the 

sampling charts be tilted to minimize glare. Multiple colors in a subject make recording 

colors difficult. It was recommended that the dominating color be recorded. 

Color harmony theory, which is concerned with defining color relationships that rank 

high in aesthetic merit (Moon & Spencer, 1944), provide a means by which color 

relationships in a place may be evaluated and considered for future design. Color 

harmony theory is basically centered around the idea of order. Very generally, the 

analogous and complementary color orders are considered most harmonious and have 

been quanitatively defined by Moon & Spencer (1944). However, color relationships 

which exhibit a dominant characteristic (Birren, 1961; Chevreul, 1987) or which are 

geometrically ordered on the color circle are also considered harmonious (Renner, 1965; 

Birren, 1969). 
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3. METHOD 

This chapter describes the method used to collect data for the study. The method 

used to analyse the data and a discussion of the resulting color characteristics of the 

views studied are described in chapter 4, "Data Analysis and Results". 

The method developed for this study is based on the perspective view. Generally, 

color data was sampled from views or scenes selected at specific sites along the first two 

miles of Route 785 in Catawba Valley. The following description of the method begins 

with a description of how sites and scenes were selected and is followed by a description 

of when and how the scenes were sampled. The data generated from this study appears 

in Appendix A. 
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A. Selection of the Site and Scenes 

Since it would not be feasible to consider all the views of the valley from all points 

along Route 785, sites were chosen along the first two miles of the road from which 

particular views of the valley were selected for study. The sites selected were at the mile 

1 and mile 2 points from Luster’s Gate. These sites were chosen because they were free 

of structures such as houses, their content was relatively similar, and they were typical 

of the valley. The views at each site are shown in Figures G to N which follow. 

Looking down the road toward the SW (Figs. G & H), the view at each site extended 

across the valley about 3/4 miles and was of the large open fields with the mountains 

directly behind. To the SE (Figs. I & J) the view at each site was also of fields and 

mountains except it extended down the valley rather than across it. Looking down the 

road to the NE (Figs. K & L) the view at each site was more limited by landforms 

located less than 1/4 mile away. The NW view (Figs. M & N) differed at each site; at 

Site 1 (mile 1) the NW view extended only a few feet to a road bank. At site 2 (mile 2) 

the NW view was a middle distance view of a hillside field. 

Only the SE and SW views at each site, however, were analysed in this study 

because of the similarity of these views at both sites; open fields in the foreground 

framed by mountains in the background. The other views were not used because of their 

different view distance which may cause different color characteristics. Consequently, 

the results of this study only apply to the SE and SW views of the valley at each site and 

possibly other sites along the road with the same type of view. Data generated from the 

SE and SW views appears in Appendix A. 

25



  

Figure G, SW View, Site 1 

  

Figure H, SW View, Site 2 
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Figure I, SE View, Site 1 

  

Figure J, SE View, Site 2 
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Figure L, NE View, Site 2 
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Figure N, NW View, Site 2 
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B. Sampling the Scenes 

A single scene may contain a huge variety of different colors which may change at 

any moment as a result of a cloud passing overhead, for example. Consideration of all 

colors at all times would be very difficult if not impossible to acheive. Describing the 

colors in a scene therefore requires a method for sampling the colors in a scene and over 

time. It also requires an accurately reproducable method for measuring and recording 

the colors. The following text describes first how sampling was scheduled over time and 

is followed with a description of the method used to sample, measure, and record the 

colors in each scene. 

The schedule for sampling colors was developed to account for changes in color as 

a result of time and light. Beginning June, 1991 until June, 1992, each scene at each 

point along the road was sampled three times a day, one day every other week. In other 

words, the scenes at mile 1 were sampled three times one day during the first week, 

while the scenes at mile 2 were sampled three times one day the second week. This 

order was repeated for the entire year. 

The weekday selected as the day for sampling was Tuesday. In the case of a conflict 

such as rain which would damage the color charts, sampling occurred on another 

weekday. Usually, however, most adverse weather conditions let up, making sampling 

possible. 

The times of the day at which sampling occurred were 1 1/2 hours after sunrise, 1 

1/2 hours before sunset, and at the time of day halfway between. Local weather 

broadcasts reported the times of sunrise and sunset from which sampling times could be 
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estimated. These times of the day were selected in order to obtain a good cross-section 

of a day rather than to compare and contrast the colors at different times of the day. The 

data for each day was combined to create daily data in the form of percents of color 

occupying each scene. This daily data is what was analysed to determine the color 

characteristics of the scenes studied. The data appearing in Appendix A, however, is 

divided into morning, noon, and evening categories to encourage further research of daily 

color characteristics. 

Sampling, identifying, and recording colors involved several steps. First, the 

immediate weather conditions and temperature were recorded in a data collection 

notebook each time sampling occurred. Next, a Poloroid picture was taken of each 

scene. While doing this, the camera was set level on a tripod at a height of 

approximately 5’-6". It was important for each scene to be photographed at a consistent 

height to control any bias toward more earth or sky colors in each scene. 

Next, an outline of the Poloroid photo was drawn in the data collection notebook. 

Different color areas were identified and delineated inside this outline. The approximate 

locations of these color areas were determined by looking at the actual scene with 

reference to the Poloroid picture frame and base lines, such as ridge lines and large tree 

trunks which would not change over the year. Because the Poloroid was used only as 

a frame reference, it was not necessary to take a new one every time sampling occurred. 

Rectangular shapes were used to outline each color area in the drawn Poloroid frame 

rather than bubbles or freeform shapes. This was done to make it easier to calculate the 
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size of each outlined area. The size of color areas was an important consideration in the 

analysis of data. 

After outlining the color areas in each scene, the colors of each area were measured 

and recorded. The universally applied Munsell system, described in chapter 2; section 

C, was used for this purpose. This system is contained in the Munsell Book of Color 

(1929) and includes a wide range of color chips or samples which are notated or named 

according to their hue, value level, and chroma level. The edition used in this study also 

includes a grey card with a 1/2"x3/4" hole punched out at both ends of the card. 

To use the charts, the researcher must stand facing the scene in the landscape. The 

grey card is held in front of the researcher so that the color area to be identified in the 

landscape is positioned behind one of the holes in the grey card. The Munsell color chip 

believed to match the isolated color in the landscape is placed behind the other hole in 

the grey card. This allows the two colors to be compared on a common ground. A 

number of the Munsell color chips should be considered before the best match with the 

color in the landscape is selected. When the match or best match is found, the Munsell 

notation or name for the color chip is recorded inside the outlined color area. 

This way of sampling and measuring colors is limited by several factors, some which 

have been identified by Magill & Litton (1986) (See ch.2; section C). Variations in light 

due to weather and time of day were not considered a limitation, but taken into 

consideration by sampling three times a day and every other week for a year. Multiple 

colors in a subject, another factor identified by Magill & Litton (1986), were not so 

limiting because the SE and SW scenes studied were mostly middle to distant views 
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causing colors to blend into overall tones. Variation in light due to direction of view was 

a factor in Magill & Litton’s (1986) study and this one mainly because of the southern 

direction of the views. The sun, which is generally in the southern hemisphere, was 

sometimes in the researcher’s eyes making it difficult to see. Use of the grey card and 

tilting of the charts helped to reduce the eye strain and glare on the charts, but the back- 

lit condition in the landscape still affected the perception of the colors in the landscape. 

Other factors also limited the sampling and measuring of colors in this study. First, 

if the color area to be identified in the landscape is too small to fill the 1/2"x3/4" hole 

punched out of the grey card, then other colors can be seen through the hole. This 

‘makes it difficult to identify the color because its appearance is influenced by the colors 

around it. Generally, color areas smaller than 1/8"x1/8" in the poloroid frame were too 

small to identify because they did not fill the 1/2"x3/4" punched hole in the grey card. 

Consequently, these colors were not recorded. If the hole was made smaller in an 

attempt to mitigate the problem, it would become very difficult to see the true color and 

find a match. From experience, it has become evident that color needs a certain area 

size to be seen well. 

Since color areas are delineated by the researcher, some bias exists in terms of how 

well the researcher is able to "see" color areas. A painter, for example, is probably 

more skilled than the average person at seeing and delineating different colors which are 

a result of form, light, and texture (See ch.2; section A). 

Another factor limiting the identification of color is that many of the colors that 

occurred in this study are not represented in Munsell’s (1929) book. This was especially 
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true for colors affected by atmospheric conditions such as haze or fog. Generally, there 

was a need for lower chroma levels, particularly in blues and greens to account for fog 

conditions, and higher value levels to account for brightness. As it was, the best match 

was recorded even though it might have fallen short of a true match. 

The study is somewhat limited by the fact that the charts must be viewed under 

relatively consistent conditions and that the researcher has a choice whether these 

conditions will be in full light or full shade. This can be dictated by the type of 

landscape being studied. In this study, the field landscape was dominated by light, so 

it was measured with the charts consistently in the light. Within a forest, however, 

shadows dominate. Consequently, it would make sense to consistently measure colors 

from a shaded position. It is possible to measure lighted objects from positions in the 

light and shadow objects from the shade, but this becomes a measurement of object 

colors rather than appearance colors. 
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4. DATA ANALYSIS AND RESULTS 

The following analysis of data is presented on charts located in this chapter. The 

method used to analyze the data, and the results of the data analysis are discussed in this 

chapter with reference to these charts. 

The data was analyzed for each day that sampling occurred. Since site 1 and site 2 

were always sampled on separate days, the results of any given day relate to one site or 

the other, but not both combined. 

Data from the two different scenes (SE and SW) sampled each day at site 1 or site 

2 were combined making the general view sampled each day a southern one. 

Furthermore, data from the morning, noon, and evening samples taken each day was 

combined. Morning, noon, and evening samples were originally taken so that a good 

cross-section of a day could be obtained. The data from these samples was combined 

because the intent was to compare days not times of day. 

For each day, the three color characteristics (hue, value, chroma) were analyzed 

separately. These three color characteristics were also analyzed over time. The following 

factors were looked at for hue, value, and chroma over time: 

Occurrence 

This factor is concerned with which hues, value levels, and chroma levels 

occurred in the course of a year. It is entirely possible that some hues, 

for example, never occur and some are repeated many times. The median 

and mode are used to describe occurance. Median is the middle character 
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in the range of occuring characters, while the mode is the character that 

occurs the most frequently. Although it is not possible to calculate the 

median for hue because hue is not expressed on a numerical scale, it is 

possible to determine hue’s mode. 

Distribution 

This factor considers the hues, values, and chromas that occur, how much 

of each occurs, and how this changes over time. The mean was used to 

describe the distribution of each color characteristic for each day. As 

explained above, the mean can be calculated for value and chroma, but 

not for hue. 

Dominance 

This factor is similar to distribution except that it is specifically concerned 

with those which occur in the greatest amounts and how they change over 

time. 

The charts on the following pages were created to illustrate these factors for each 

color characteristic. The following is a description of the hue, value, and chroma 

characteristics of the place studied based on the data collected over time. Each 

description begins with an explanation of special analysis concerns and follows with 

results related to occurrence, distribution and dominance. This chapter ends with a 

summary of the results. 

36



A. Hue 

Subtle changes occur in hue as it moves along the color circle. GY, for example, 

is greener near its neighboring color of green and more yellow near its other neighbor, 

yellow. Although these different increments of hue (2.5GY, 5.0GY, 7.5GY, and 

10.0GY) are important and, in fact, were recorded in the sampling, they have not been 

differentiated in this hue analysis. Instead, just the larger hue family (GY) was 

considered to simplify the analysis process. This also made it easier to draw the hue 

charts since the different increments of hue were too subtle to differentiate using colored 

pencils at the chosen scale. 

In order to best compare hues over time, the hue charts have been drawn with a 

consistent hue increment, value and chroma. The hue increment represented in the charts 

is 5.0, the middle increment. The chroma and value levels represented in the charts are 

4 and 6 respectively. These are the average chroma and value levels for the year. 
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Every hue in the color circle occurred at least once in the year. PB was the mode 

or most frequently occurring hue, appearing every day of the year except one. 

Occurrence, distribution, and dominance of hue changed greatly according to time 

of year. Charts 1 and 2 illustrate these hue changes per day and over the year. Chart 

1 is arranged with days on the vertical axis and hues on the horizontal axis. It shows not 

only which of the possible hues occurred per day, but also what percent of the southern 

view that each occuring hue occupied. Chart 2 is arranged with days on the vertical axis 

and percent of the southern view on the horizontal axis. Daily distributions are arranged 

with the hue occupying the greatest percent of the view starting at the left and continuing 

to the right with hues of decreasing percentages. Blank, uncolored areas in the chart 

represent occurrences of black, white, or greys, making it possible to see how much of 

each day is chromatic and achromatic. 

As indicated by the charts, the cold months, approximately late September to early 

April, are dominated by Y, followed in amount by PB and YR. These main hues are 

accented by R, RP, and P. The warmer months, approximately early April to late 

September, are dominated by GY and followed by PB. The hues of B, BG, and G occur 

in small amounts or accents. Although some YR does occur during the warm months, 

it appears to be left over from the winter and disappears altogether during the hottest 

times (July and early August). 

In short, the occurrence and dominance of hue shifts significantly between the 

generally warm and cool seasons. While GY, Y, and YR appear almost year-round, they 
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vary significantly in amount between seasons. Accent hues vary in occurrence between 

the seasons. Only PB appears all year long in generally consistent amounts. 

Chart 3 illustrates this almost complete shift of hues in relation to season. The 

seasonal hues plotted on the color circle begin to reveal a seasonal divide through PB and 

Y. In general, the hues on one side of the divide relate to one season while the hues on 

the other side relate to the other season. The Y’s, R’s, and P’s are characteristic of 

winter, while the GY’s, BG’s and B’s are more characteristic of summer. 
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B. Value 

There are ten different greys on the value scale ranging from grey 1 (black) to grey 

10 (white). Pure black or grey 1, is the total absence of light and is a rare occurrence 

in this study. According to Munsell, a close idea of pure black may be achieved by 

looking through a hole punched into a box whose inside is lined with black velvet (1988, 

p.58). White, on the other hand, is the presence of all wavelengths of light and is much 

more common, especially in the sky where the most intense light comes from. Since 

white is common and black is rare, the occurring values are more oriented to the white 

end of the value scale than the black. 
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Value Occurrence, Distribution, and Dominance 

The range of occurring values is a wide one. Chart 4 indicates the values that 

occurred each day and through the year. The yellow areas in the chart indicate values 

which did not occur. Nine out of ten possible greys occurred in a year ranging from 

grey 2 to grey 10. All of the occurring values, except grey 2 generally appeared all 

through the year. This is very different from hue where a wide range occurred over the 

year, but never all at the same time. 

Because practically every grey on the scale occurred in the year, the medium grey 

on the value scale, grey 6, is also the median. The mode, or most frequently occurring 

values are grey 4 and grey 5. They appeared every day of the year. Greys 6, 7, and 

8, however, followed close behind occurring every day but one. 

While the occurrence of value does not appear to vary according to time of year, the 

distribution of value does. According to Chart 5, which illustrates the average or mean 

values for each day, the major changes in average value appear to change with the 

seasons. The dates of these changes appear to be around early October and early March, 

which is about one month before and after the dates for major changes in Hue. 

Generally, the average values for the cold season are lighter than the average values for 

the warm season. The mean, like the median, for the entire year is grey 6. 

The distribution and dominance of each occurring value for each day is indicated on 

charts 6 and 7. Chart 6 is arranged with days on the vertical axis and percent of the 

southern view on the horizontal axis. Daily distributions are arranged with values 

occupying the greatest percent of the view beginning at the left and continuing to the 
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right with values occupying lesser percentages. The arrangement of this chart and the 

fact that there are so many different values occurring each day makes it difficult to make 

comparisons. However, if the chart is carefully examined, a distinct change in 

occurrence, distribution and dominance is apparent in early October and early March. 

Generally, the dominant values, on the far left end of the chart, change from darker in 

the warm season to lighter in the cold season. The darkest values in the chart cluster at 

the far right end of the chart or in the least dominating position during the cold season. 

These darkest values appear closer to the middle of the chart during the warm season. 

This chart generally supports the early October and early March dates for seasonal 

change which appeared in chart 5. These charts also indicate that the dates of seasonal 

change for value and hue are different. Value has a shorter cold season (Oct-March), 

while hue has a longer cold season (Sept-April). 

Chart 7 shows distribution and dominance but it is arranged so that individual values 

may be compared over the year. Days are on the vertical axis and values (except Gl 

since it never occurred) are on the horizontal axis. It shows not only which of the 

possible values occurred per day, but also what percent of the southern view each value 

occupied. It is clear from looking at this chart that certain values peak or dominate at 

similar times of the year while others peak at other similar times. Greys 6, 7, and 8 all 

peak during the middle of the cold season. Greys 3, 4, 5, and 9, however, peak in the 

middle of the warm season. Grey 10 (white) is relatively evenly distributed through the 

year. This generally reaffirms what the mean values for each day indicated; mid to 

lighter greys characterize the cold season while dark greys characterize the warm season. 
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C. CHROMA 

In order to best compare chroma per day, the chroma charts have been drawn with 

consistent hues and value levels. Two of the charts use blue as the consistent hue while 

one uses red. The value level consistently used on all the charts is grey 6, the mean or 

average value for the year sampled. 
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Chroma Occurrence, Distribution, and Dominance 

  

Chart 8 indicates which chromas occurred as well as chroma distribution and 

dominance. The chart is arranged with days on the vertical axis and chromas on the 

horizontal axis. The chart indicates which of the possible chromas occurred per day and 

what percent of the southern view each chroma occupied. All of the chromas occurred 

at least once over the year making chroma 6 the approximate median or middle chroma. 

The modes are chromas 2 and 4, appearing every day of the year. Chroma 6 appeared 

almost every day while chromas 8, 10, and 12 were very rare. 

Unlike hue and value, chroma does not significantly change from the warm season 

to the cold. Chromas 2 and 4, the most frequently occurring and dominant in amount, 

seem to change at random times during the year, perhaps according to weather 

conditions. Chromas 8, 10, and 12 appear too rarely to define any pattern. Only 

chroma 6, which appeared frequently through the year, seems to peak during the warm 

season and back off during the cold season. 

Chart 9 illustrates distribution and dominance of chroma by arranging the daily 

chromas from left to right in order of decreasing dominance. This same chart was done 

for value and appeared to be very complex. Chroma, however, is not so varied. 

Chromas 2 and 4 completely dominate and are only accented by very small amounts of 

chromas 8, 10, and 12. 

The mean or average chromas for each day are shown on Chart 10. This chart 

clearly reaffirms chroma’s lack of variability and low levels through the year. Practically 

every day of the year has a mean chroma of 4. 
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D. Summary Of The Results 

In general, the hue, value, and chroma characteristics each behaved differently on 

a daily and yearly basis. The following summarizes the daily and yearly characteristics 

of each. 

Because practically all of the possible values occurred each day, value exhibited great 

variety on a daily basis. Over the year, value changed rather slightly as the warm season 

exhibited slightly darker values than the cold season. 

Hue did not exhibit as much variety on a daily basis. In fact, generally, less than 

half the possible hues occurred on any given day. Over the year, however, hue exhibited 

the greatest changes of all color characteristics. The hues of the warm season were 

almost completely different from the hues of the cold season. 

Chroma exhibited the least amount of variety on a daily basis with chroma 4 almost 

always dominating followed by chroma 2 and chroma 6. Chroma also changed the least 

over the year and did not reflect any strong changes according to the seasons. 
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5. CONCLUSION 

Based on the results of this study, conclusions can be drawn regarding: the physical 

characteristics of the environment that most affect hue, value, and chroma; 

considerations in predicting the color characteristics of a landscape; and the evaluation 

of occurring color relationships as defined by color harmony theory. This chapter 

discusses each of these conclusions. In addition, it includes a discussion and 

demonstration of how a study such as this could be used to influence design decisions 

regarding color, and ends with research opportunity suggestions. 
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A. The Effect Of The Physical Environment On Color 

In general, it can be concluded that the color characteristics of the landscape do 

exhibit definite patterns. These patterns are believed to be a function of the 

physiographic characteristics of the landscape. Presumably, places in different 

physiographic regions exhibit different color tendencies. The following text draws 

conclusions about which physiographic characteristics of the environment most affect 

hue, value, and chroma. 

Hue is believed to be a function of land cover and land form more than anything 

else. In this region, the land cover is mostly vegetation. The connection between hue 

and vegetation is apparent in this study as distinct changes in hue correspond with 

seasonal changes in the vegetation. During the warm season, the vegetation is fresh and 

exhibits a green-yellow hue. During the cold season, the vegetation is dry making 

yellow and orange dominate. In other places where rocks, water, or soil are the main 

types of land cover, the hues would be different and might not change as much or might 

change more over the year. 

The effect of land form size and distance on hue is apparent from the occurrence of 

PB throughout the year. Magill & Litton found that regardless of the subject, distant 

landscapes tend to be "more or less bluish-gray” (1987, p.50). Consequently, the PB hue 

is generally unchanged between the seasons. 

Value, the lightness or darkness of a color, is believed to be a factor of landscape 

texture which is affected by changes in light. Generally, coarser textures produce larger, 

darker shadows than finer textures. The landscape of this study exhibited a fairly wide 
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range of textures from coarse trees and medium textured fields to fine, distant mountain 

sides. This range of textures and their relative sizes in the scene may account for the 

wide range of daily values that occurred, as well as their distribution and dominance. 

Over the year, changes to texture caused changes to the distribution and dominance 

of value. During the warm season, when the leaves are on the trees causing darker 

shadows, darker values dominated. During the cold season, when the leaves are gone 

and light is able to penetrate, lighter values dominated. 

Changes in the position of the sun during the day cause areas once in shadow to 

become bright and vice versa. Consequently, time of the day would affect the 

distribution and dominance of value. However, since morning, noon, and evening data 

was combined it is difficult to know just what the range and distribution of value is at 

any given moment. However, the combining of the data is believed to account for the 

wide range of values occurring over the course of the day. 

Weather conditions affect the intensity of light and shadow. Since weather also 

changes over the day, it is difficult to know just how weather affects color. Presumably, 

however, sunnier days cause more contrast in values, while overcast days have more 

similar values. Consequently, weather may affect the occurrence of values more than 

anything else. 

A factor believed to affect the average value characteristic is the amount of visible 

sky in the landscape. The sky tends to have the lightest value readings. Consequently, 

larger amounts of sky in the scene would tend to skew the average value of the entire 

scene toward the lighter end of the scale. 
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Chroma is believed to be a function of several interrelated factors including land 

cover, distance and scale. Generally, it is believed that the chroma levels for the land 

cover in this place are consistently low to average as a characteristic of the land cover 

in this region. Presumably, other places, such as a tropical forest or a Carribean beach 

might exhibit consistently higher chroma levels because of their land cover. 

The consistency of chroma over the year is also believed to be due to the fact that 

very small color areas, such as flowers, were not sampled. Chroma may, in fact, exhibit 

very evident changes with the seasons if considered at a different scale. Related to scale 

is the affect of distance on chroma. It is believed that very low chromas resulted because 

of the generally long distance of the view which had a dulling effect. Perhaps closer 

views would result in slightly higher chroma readings, that is, the range would probably 

shift higher on the scale rather than increase in size. 
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-B. Considerations In Predicting Color Characteristics 

Based on the above conclusions regarding which physical aspects of the environment 

most affect color, conclusions can be drawn regarding how the color characteristics of 

a landscape may be predicted from looking at the physical characteristics of a landscape. 

Predicting offers a quicker method of color assessment and, consequently, makes the 

consideration of contextural colors more feasible. 

For any given scene of the natural landscape, the occurrence, distribution, and 

dominance of hue, value, or chroma on a daily and yearly basis may be predicted by an 

assessment of the following general factors in the scene; land cover, texture, scale, 

amount of sky, and climate. The way each of these factors can be considered in 

predicting the color characteristics of the landscape is described in the following text. 

Land Cover 

Land cover refers to what is on the surface of the land in the scene. Types of 

natural land cover include rock, soil, water, and vegetation. Careful consideration of 

land cover characteristics can aid in predicting hue and chroma characteristics. 

The number of land cover types in the scene can give an indication how many hues 

will occur in a day. Generally, the more variety of land cover types in the scene, the 

more variety hue will have in a day. For example, a scene that is made up of pasture, 

rocks, and water may have more variety of hue than a scene made up of only pasture and 

trees. 
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Land cover type and its dominance, as determined by the size of the different land 

cover areas occupying the scene, should also be considered in predicting the amount of 

change in hue over the year. Vegetation is, perhaps, the most changing of all land cover 

types, although some plants exhibit more seasonal change than others. When vegetation 

dominates the scene, hue can be expected to change in the year according to the amount 

of seasonal change exhibited by the particular species. Other land cover types such as 

rocks and soil would normally remain more constant through the year. 

Land cover type and dominance can also aid in predicting daily chroma occurrences 

and the amount of yearly change exhibited by chroma. Obviously, some land covers are 

always more intensly colored than other types. For example, the orange-red rocks 

glowing in Bryce Canyon probably have a higher daily chroma level than a forest in 

Virginia. However, when vegetation dominates the scene, there is the possibility that 

seasonal changes, such as spring flowering or fall colors, will produce higher chromas 

and, consequently, marked changes in chroma over the year. 

Texture 

Texture refers to the way surfaces are varied, and is revealed through shadows and 

light. Consideration of the textural characteristics of the landscape can aid in predicting 

the value characteristics of the scene. 

Generally, landscape elements which exhibit coarser textures, such as corn fields, 

cause more dark shadows and result in relatively darker values. Finer textures, as 

exhibited by hay fields, for example, have fewer dark shadows and relatively lighter 
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values. Generally, the daily range and dominance of value can be estimated according 

to the range and dominance of textures in the scene. 

Changes in value over the year can be predicted by anticipating changes to the 

dominating textures over the year. For example, a mass of decidious trees losing its 

leaves from summer to winter would cause overall changes to texture and, consequently, 

‘overall value. 

Scale 

The scale of a scene is determined by the distance of the view. Distance affects hue, 

value, and chroma, and should, therefore, be considered in their prediction. 

It is well known that despite object colors, hues become consistently bluish-grey at 

long-distances due to atmospheric haze (Magill & Litton, 1986). Consequently, the size 

or amount of distant views in the scene can determine how much bluish-grey will occur 

in or dominate the scene. 

In addition, the amount of distant views can suggest how much of the scene will 

remain somewhat consistent in hue over the year since the bluish-grey color will remain 

despite a change in the colors of the actual objects of the distant view. 

Distance can also affect relative chroma levels. Generally, chroma levels are 

believed to diminish with distance. A close-up view will, therefore, have higher chroma 

levels (relative to the chroma level of the land cover type) than a distant view. 

Long distances are affected by atmospheric haze which is the result of light reflecting 
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off atmospheric particules (Magill & Litton, 1986). Because of this increased reflection 

of light, values are generally lighter with increased distances in the view. 

Amount of Sky 

The amount of sky visible in a scene is a result of the vertical size of the land form 

relative to the viewer. Depending on where the landscape is viewed from, regions with 

larger land forms generally have less visible sky than regions with smaller land forms. 

The amount of sky visible in the scene can give clues about the hue and value 

characteristics of the scene. 

When the sky dominates or occupies large areas of the scene, certain hues and greys 

can be expected to occur in large or dominating amounts. The following were typical 

of the sky in this study: PB (on clear days); YR (in evenings); Grey 8 to Grey 9 (on 

overcast days), and white (on overcast to hazy days). In addition, since the sky is always 

light relative to the landscape, the amount of sky in the scene will more or less skew the 

average value of the scene towards lighter levels. 

Climate 

Climate and weather are very much interrelated. However, climate is used to 

generally refer to typical temperature fluctuations and sky activities such as cloud cover, 

amount of sun, rain, storms, etc.. Climate characteristics greatly affect the color 

characteristics of a place, and should be considered when predicting the hue, value, and 

chroma characteristics. 
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The effect of climate on hue is very much related to the type of land cover in the 

place. As already discussed under "Land Cover", vegetation has the potential to be 

extremely variable between the seasons depending on the climate. Generally, areas with 

more distinct seasonal temperature changes exhibit more distinct changes in vegetative 

hue. 

Climate in conjunction with vegetation also affects chroma changes, particularly 

where intense flowering or fall leaf color occurs. However, the change to chroma often 

depends on the particular characteristics of the plants, themselves, rather than the 

climate. 

Amount of rain in a place affects chroma since water intensifies color. This is 

particularly evident on rock which exhibits colors much more clearly when wet. 

Consequently, places that are frequently wet will probably have slightly higher chroma 

levels occurring. 

Characteristic values can be predicted according to how much snow and cloud cover 

or fog a place usually receives. Long periods of snow cover or frequent snow cover as 

is typical of northern locations, would be marked by much higher overall value levels. 

Similarily, locations known to have frequent fog would be expected to exhibit higher 

value levels. 

Since more intense light causes more defined or contrasting shadows, light intensity 

affects value contrast. Consequently, places which are frequently overcast might not be 

expected to exhibit as wide a range of daily values as places which are frequently sunny. 
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C. The Evaluation Of Color Relationships According To Color Harmony Theory 

The theories of color harmony were developed as a means of describing color 

relationships that rank high in aesthetic merit. These theories are described in more 

detail in chapter 2; section D. In this section, theories of color harmony are used to 

‘describe and evaluate the color relationships found to occur in this study. 

Chart 11 was created to illustrate the color (combined effect of hue, value, and 

chroma) relationships found to occur in this study. Days of the year are located on the 

vertical axis while percentages of the southern view that each color occupied are on the 

horizontal axis. The colors appear on the chart according to associations of hue. In 

other words, they are illustrated with other hues that they appeared with in the southern 

view. These hue associations are linked to geographic areas or zones in the view. Four 

different hue associations were identified and are described below: 

Field Association 

This association is defined by the hue typically occurring in the large field 

covering the first 1/4 mile of the view. These hues are G, GY, and Y. 

For each day illustrated on the chart, the hues in this association were 

drawn in first, starting from the left with the color in the association that 

occupied the largest percentage of the view. This color was followed by 

colors in the association occupying lower percentages of the view. 
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Field and Sky Association 

The hues in this association are YR and R. These hues occurred in both 

the field and the evening sky. Consequently, this association is positioned 

on the chart between the field association and the sky association. On the 

chart, the colors in the association occupying the smallest percentages of 

the view appear first followed by colors occupying larger percentages. 

They were ordered this way because the smaller percentages (neighboring 

the field association) were generally typical of the field, while the larger 

percentages (neighboring the sky associations) were more typical of the 

sky. 

Mountain and Sky Association 

This association is defined by the hues typical of the mountains, about 1/2 

mile away and the sky. The hues in this association are RP, P, PB, B, 

BG, and the Greys. This association of colors is ordered so that the 

colors of the association occupying the smallest percentages of the scene 

appear first and are followed by larger percentages. The smaller 

percentages were generally typical of the mountains while the larger 

percentages were generally typical of the sky. 
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Sky Association 

White is the only color of this association. It always occupies the last 

position in the chart because it practically always was a result of the 

brightness of the sky. 

The relationship of colors illustrated on Chart 11 exhibit order and unity, which 

produces harmony. These harmonic qualities are mainly attributed to the hue and 

chroma characteristics of the place. 

Generally, the occurring hues exhibited complementary and analogous orders at the 

same time. This is apparent from looking at Chart 11 where the chart appears to be 

divided down the center with the first half of the chart exhibiting GY, Y, and YR hues 

and the second half exhibiting G, B, and PB hues. Within each half, the hues are 

analogously related thus creating harmony. If the two halves are considered together, 

however, the general relationship is complementary where the generally yellow colors 

of the first half perfectly contrast the generally purple-blue colors of the second half. 

This contrast is further enhanced by the fact that the "warm" side of the color circle is 

contrasting the "cool" side. 

Unity in the relationship of colors also results in harmony. Chroma’s dominating 

low level and its consistency is the main provider of unity in the relationship. 
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D. Potential Application And Demonstration 

The purpose of this study was to describe the color characteristics of a place to see 

if strong tendencies exist. This was considered important for environmental designers 

since any color imposed is affected by its color context. Theories of color harmony 

suggest several ways that colors may be related to a given set of colors to achieve a 

pleasing effect (See chapter 2; section D). Generally, analogous, complementary, 

dominant, or spectrally balanced relationships are considered harmonious. 

Norburg-Schulz (1980) suggested ways of relating to an environment, however, his 

purpose was to achieve meaning and he was not necessairly concerned with color only. 

He basically suggested that designs can do any one of three things; they can visualize, 

complement, or symbolize a given environment. Interestingly, his definition of 

visualizing and complementing parallels the definition of analogous and complementary 

harmony. 

Visualizing involves following existing rules or creating what is seen. In terms of 

color, this would mean blending with some part or all of the color context or using 

similar colors. Complementing the context means to add what is lacking or to contrast 

the color character of the environment. Symbolizing is not related to a theory of color 

harmony or necessairly to an immediate context. It is a representation of a person’s 

understanding of an environment. According to Michael Graves, "The purpose of 

symbolization is to free the meaning from the immediate situation, whereby, it becomes 

a cultural object"(Porter, 1982, p.70). Because of its powerful symbolic qualities, color 
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can be particularly effective for this design purpose. The study of a place’s color 

characteristics could serve as a basis for symbolizing. 

To demonstrate how a consideration of the color context can influence color 

selection, various colors have been selected for the. color context described in this study. 

Theories of color harmony and the ideas of Norburg-Schulz were used to guide the 

selection of colors which would harmonize and meaningfully relate to this given context. 

These color demonstrations are illustrated in drawings A, B, C, & D which follow. 

The color context for each season is depicted in these drawings very generally. 

Basically, the three colors that dominated the season were considered as the color 

context. They are drawn according to the average value and chroma level for the season 

and according to the area of the scene each occupied. 

Generally, the color context can be described as complementary where PB is 

complemented by GY, Y, and/or YR. However, at the same time, a strong analogous 

order exists since GY, Y, and/or YR are analogous and occupy the largest portions of 

the scene. Consequently, the complements are not balanced; one dominates in area over 

the other. 

The color selected to harmonize with the context is imposed over the context as a 

horizontal line. The relationship of the imposed color to the context is analyzed above 

each diagram on the color circle and the value and chroma scales. An explanation of 

how each drawing’s imposed color relates to the seasonal context follows: 
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Drawing A 

The color selected is YR 5/8. Generally, this color was selected to maintain an 

analogous relationship with the dominating color characteristics of the context and to 

complement the less dominating characteristics. Because this is basically a reinforcement 

of the existing condition in the context, it can be considered a visualization of the 

context. 

During the warm season, the selected hue combined with the contextural hues are 

geometrically ordered on the color circle. According to color harmony theory, this kind 

of order produces harmony. Although the selected color contrasts PB and the average 

chroma of the context, it is analogous to the hues occupying the largest area of the scene 

and also to the average value of the context. 

During the cold season, the color circle is not geometrically ordered by the addition 

of the hue. However, harmony is strong because the selected hue reinforces the 

analogous hues which dominate the context and contrast PB. The value and chroma of 

the selected color slightly contrast the context, but this does not seem to diminish the 

strength of the analogous effect dominating the hues. 

Drawing B 

The color selected is P 4/10. This color was selected to contrast its given context 

during both seasons. It also balances the areas occupied by each hue complement by 

adding more area to the PB side of the color circle. 
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During the warm season, P balances the hues on the color circle geometrically and 

in the size of the area each set of complements occupies. The complementary situation 

is further reinforced by the color’s chroma which appears to contrast the context, 

although the selected value is relatively similar to the context value. 

During the cold season, the hues are weighted to one side of the color circle making 

the contrasting hues slightly more similar than during the warm season. Any loss of 

contrast in hue, however, is regained by value and chroma which contrast the given 

context more than during the warm season. 

Drawing C 

The color selected is B 5/ 2. This color changes significantly between the seasons, 

but maintains a strong relationship with its context. 

During the warm season, the selected color generally has an analogous relationship 

with its context. This occurs despite the fact that the hues are complementary, but not 

strongly complementary. It is the value and chroma of the selected color that creates the 

strong analogous effect. The value is similar, while the chroma is identical and, 

therefore, unifies the whole. The addition of B also helps to balance the area occupied 

by that side of the color circle. 

During the cold season, the selected color contrasts the dominating context in hue. 

B balances the hues both geometrically on the color circle and in the size of the area 

occupied by each set of complements. Chroma is consistent and, therefore, unifies the 

colors. 
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Drawing D 

The color selected is Grey 7. This color was selected to blend with or visualize the 

context and may be called harmonious with the context since it clearly maintains unity. 

During the warm season, the imposed color is slightly lighter than the average of the 

context, but still similar. During the sold season, the imposed color is the same grey as 

in the average for the context, and so blends the best. 

In considering the approach described above, it should be remembered that the 

described context represents the dominating hues and the average value and chroma 

levels over a period of time. It does not represent the context at any given moment. 

Consequently, the selected colors may not necessarily harmonize with the context at a 

given moment as they do when considering their relationship to the context over time. 

This exercise revealed some points about selecting colors relative to a given context. 

First, any one color characteristic has the potential to dominate the effect of the others. 

While hue is, perhaps, the most commonly referenced characteristic, the power of value 

and chroma should not be underestimated. In many cases, the value or chroma 

characteristics make a color appear to blend with or contrast the context despite hue. 

This is apparent in drawing A, where the selected color (YR 5/8) is similar to the 

dominating hues and value of the context, but, in the opinion of the researcher, appears 

to contrast due to the contrasting chromas. 

The second point revealed by this exercise is related to the qualitative rather than 

quanitative selection of colors. In selecting these colors according to their similar or 
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contrasting appearance (qualitative) to a given color, certain quantative limits became 

evidant, some which support the quanitative limits of similarity and constrast defined by 

Moon & Spencer (1944)(See chapter 2; section D). Generally, it appears that hue, value, 

and chroma each have a wider range of possible contrasting levels than similar levels, 

as was also recognized by Moon & Spencer (1944). For example, there are more hues 

that contrast a given hue than are similar to it. This is also true for value and chroma. 

The limits of contrast and similarity are discussed below. 

Hue appears to be similar or contrasting not only according to the distance from the 

given hue as suggested by Moon & Spencer (1944), but also according to the given 

‘color’s “warmness" or "coolness". According to the observations of the researcher, 

"cool" colors that are far apart from each other seem to be more similar than "cool" & 

“warm" colors that are relatively close together. For example, GY and B (as seen 

together in drawing C) are both "cool" colors located 3 steps from each other on the 

color circle. They appear to be much more similar than "cool" GY and "warm" YR (as 

seen together in drawing A) which are only 2 steps away from each other. Generally, 

it appears that "cool" and "warm" colors can be divided between GY and Y and then 

between PB and P. 

Values appear to be similar until they reach 3 steps away from the given value at 

which they begin to contrast. This is seen in drawing B, where the value of the warm 

season context seems to blend fairly well with the value of the selected color. During 

the cold season, however, the values appear to be more contrasting and are three steps 

apart. This observation is fairly consistent with the findings of Moon & Spencer (1944), 
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except that Moon & Spencer considered the point two steps away from the given value 

to be ambiguous (unharmonious) and, therefore, neither similar or contrasting. 

According to the researcher’s observations, chroma is similar one step away from 

the given chroma and begins to contrast just two steps away possible because of its 

generally smaller scale. From two steps on, the chromas will become more contrasting. 

This seems to be apparent in drawing A where the selected chroma (2 steps away from 

the context chroma) appears to contrast the context. According to Moon & Spencer, 

however, chromas are considered ambiguous until they reach two steps away from the 

given chroma, where they just become similar. The third step is considered ambiguous 

again until the fourth step when they begin to contrast. 

The final point that needs to be made regarding this type of exercise is that color 

harmony theory and the ideas of Norburg-Schulz serve as useful guides to understanding 

existing color relationships and selecting colors. This is not meant to imply, however, 

that individual preference and expression are not appropriate. Each of us will, no doubt, 

find certain color relationships unattractive even though they have been selected 

according to a theory of color harmony. What is important is that we become informed 

about the given situations so that we can effectively exercise our preferences or ideas, 

and that we know that tools exist to help guide our selection, if we need to use them. 

76



E. Research Opportunities — 

Investigations into the color characteristics of places has just begun. This is a 

relatively new area of interest. Consequently, current research on the subject is limited. 

The following text describes some ideas about future research opportunities that could 

utilize the data produced in this study or might involve the gathering of new data. 

There is a need to study the daily color characteristics of a place to determine what 

the changes between morning, noon, and evening are, if there are any. Similarily, the 

effects of weather conditions and light quality need to be investigated. Studies such as 

these are important if methods for predicting color characteristics are to be effective. 

The results of studies such as this one also have the potential to be related to color 

studies done in other fields such as science and psychology. For instance, the color 

character of the landscape investigated in this study could be related to studies about the 

psychological effects of colors, and conclusions could be drawn regarding how this 

environment may psychologically affect people. 

There is a great opportunity to do additional studies to compare with this study. 

These studies could be done in the same general place for the purpose of better defining 

the valley investigated in this study, or for the purpose of better defining regional 

boundaries. They could also be done in completely different places to determine ways 

that regions can differ. 

There also exists the potential to study the color characteristics of the cultural 

landscape which might include public and private buildings, walls, gardens, and other 

built things. If these cultural color studies are compared to the natural color studies, 
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conclusions may be drawn about how cultural colors relate to natural colors and how 

people have traditionally and are currently affecting the color character of the 

environment. 

Finally, data about the color characteristics of a place could be considered a source 

from which new ideas about harmony and meaning may be derived. Many people 

already look to nature as a source of inspiration and ideal beauty. Further investigation 

of how the colors of a place relate might enhance our understanding of beauty and 

harmony. 
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APPENDIX A 
(Data: Percents of Colors in the SW and SE Scenes) 

JUNE 27, MILE 2 

SW View 

9:00 a.m., Weather 

7T.5GY5/6=44 % 

7.5GY3/2=12% 

white=28 % 

2:00 p.m., Weather 

7. SGY5/6=44% 

2.5GY3/2=12% 

10B3/2=16% 

7.5PB8/4=28 % 

7:00 p.m., Weather 

7. SGY5/6=44% 

2.5GY3/2=12% 

7, SB4/2=16% 

7.5PB8/2 =28 % 

JULY 3, MILE 1 

SE View 

: 69 F, cloudy, clear 

2.5GY4/4=14% 

T.SGY5/6=34% 

2. 5GY3/2=5 % 

white=42 % 

2.5PB5/2=5 % 

: 74 F, partly cloudy, clear 

2.5GY4/4=34% 

7.5Gy4/6=14% 

10B5/2=5 % 

2.5GY3/2=5 % 

white=42 % 

: 70 F, cloudy, clear 

2.5GY4/4=14% 

2.5GY5/4=20% 

T.5GY5/4=14% 

2. 5GY3/2=5 % 

10B6/2=5 % 

white =42 % 

9:00 a.m., Weather: 74 F, cloudy, slight haze 
10Y5/4=44% 

2.5GY3/2=16% 

7.5B7/2=9 % 

10BG5/2=7% 

white =24 % 

2:00 p.m., Weather 

7T.SY5/6=44% 

10Y3/2=16% 

10B6/2=9 % 

10BG5/2=7% 

white=24% 

2.5GY4/4=24% 

7T.5Y4/4=11% 

2.5Y6/4=3% 

7T.5GY5/4=6% 

2.5GY3/2=8% 

2.5PB6/2 =48 % 

: 78 F, cloudy, clear 

T.SGY5/6=24% 

2.5Y6/4=3% 

T.5Y5/4=11% 

7. SGY5/4=6% 

7.5BG3/2=8 % 

2.5PB8/2 =48 % 
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7:00 p.m., Weather 

T.5Y5/6=44% 

2. 5GY4/4=16% 
10B4/2 =9 % 

10BG4/2=7% 

2.3PB8/2=24 % 

JULY 11, MILE 2 

SW View 

: 80 F, partly cloudy, clear 

7.SGY5/6=24% 
T.S5Y5/4=17% 
2.5Y6/4=3 % 
2.5GY5/6=8 % 
white=48 % 

SE View 

9:00 a.m., Weather: 78 F, sunny, clear 

2.5GY5/4=44% 

2. 5GY3/2=12% 

-10B5/2=8% 

7.5B4/2=8 % 

2.5PB7/4=28 % 

2:00 p.m., Weather 

2. 5SGY4/4=44% 

2.5GY3/2=12% 

10B4/2=8 % 

2.5PB4/2=8 % 
7.5PB7/4=28 % 

7:00 p.m., Weather 

2. SGY4/4=44% 

2. SGY3/2=12% 

10B3/2 =8 % 

2.5PB4/2=8% 

7.5PB5/10=28% 

JULY 18, MILE 1 

2.5GY4/4=53% 
10B4/2=5% 
7.5PB5/6=42 % 

: 82 F, partly cloudy, haze 

2. SGY5/6=34% 

2.5GY4/4=19% 

2.5PB7/2=5% 

2.5PB8/2 =42 % 

: 80 F, partly cloudy, partly hazey 

2. SGY6/6=20% 

2. 5SGY5/6=14% 

2.5GY4/4=14% 

2. 5GY3/2=5% 

2.5PB7/2=5 % 

white=42 % 

9:00 a.m., Weather: 80 F, sunny, haze 

2.5GY4/4=44% 

2.5GY3/2=16% 

7.5B8/2=9% 

7.5B6/2=7 % 

white =24% 

2:00 p.m., Weather 

2.5GY4/4=44% 

2. SGY3/2=16% 

2.5PB5/2=9% 

2.5B4/2=7% 

7.5PB7/4=24% 

2.SGY4/4=24% 

2.5Y6/4=3% 

2.5GY5/4=11% 

2. SGY5/2=6% 

2. SGY3/2=8 % 

2.5PB6/2 =48 % 

: 90 F, partly cloudy, haze 

2.IGY4/4=35 % 

2.5Y6/4=3% 

2. IGY5S/4=6% 

grey 8=48% 
10BG3/2 =8 % 
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7:00 p.m., Weather 

2. 5GY5/4=44% 

2.5GY4/2=16% 

7.5B6/2=9% 

10BG5/2=7% 

white =24 % 

JULY 25, MILE 2 

SW View 

9:00 a.m., Weather 

2.5GY4/4=44% 

10B3/2=12% 

10B4/2=8% 

2.5PB5/2=8 % 

2.5PB7/4=28 % 

2:00 p.m., Weather 

2.5GY4/4=44% 

grey 3=12% 

10B3/2=8% 

2.5PB5/2=8 % 

2.5PB8/2=28 % 

-7:00 p.m., Weather 

2.5GY4/4=44% 

2.5GY3/2=12% 

10BG3/2=8 % 

2.5PB5/2=8 % 

2.5PB6/6=28 % 

AUG 1, MILE 1 
9:00 a.m., Weather: 

2.5GY5/4=44% 
2.5GY4/2=16% 
10BG4/2=9% 
10G4/2=7% 
grey 9=24% 

2:00 p.m., Weather 

2. SGY5/4=44% 

2. 5GY4/4=16% 

7. 5B6/2=9% 

2.5B5/2=7% 

white=24% 

: 84 F, cloudy 

2.5GY4/4=35 % 

2.5Y6/4=3 % 
2.5GY5/4=6% 

10GY4/2=8% 

white=48 % 

SE View 

: 80 F, sunny, haze 

2. SGY5/6=34% 

2.5GY4/4=14% 

2.5PB5/2=5 % 

2.5GY3/2=5 % 

white =42 % 

: 92 F, partly cloudy, haze | 

2.5GY5/6=34% 
2.5GY4/4=14% 

2.5PB6/2=5 % 

2.5GY3/2=5 % 

white=42 % 

: 90 F, sunny, haze 

2.5GY7/8 =20% 

2.5GY6/6=14% 

2.5GY4/4=14% 

grey 8=5% 
2.5GY3/2=5% 

white =42 % 

: 72 F, cloudy, haze 

7. SGY5/4=24% 
2.5GY5/2=11% 

2. SGY5/4=6% 

2.5Y7/4=3 % 

2. SGY3/2=8 % 

grey 9=48% 
: 80 F, partly cloudy, haze 

7T.SGY5/6=24% 

2.5GY4/4=11% 

2. SGY5/4=6% 

2.5Y7/4=3% 

2. SGY3/2=8 % 

grey 9=48% 
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7:00 p.m., Weather: 

2. 5SGY5/4=44% 

2. SGY3/2=16% 

10B6/2=9 % 

7.5B5/2=7% 
white=24% 

AUG 8, MILE 2 

SW View 

7.SGY5/6=24% 
2.5Y7/4=3% 
2.5GY5/4=17% 
10BG4/2=8% 
grey 9=48% 

SW View 

9:00 a.m., Weather: 75 F, cloudy, haze 

7. SGY5/6=44% 
T.SGY3/2=12% 
10BG4/2=8% 
7.5B6/2=8 % 
grey 9=28% 

2.5GY4/4=14% 
2.5GY5/4=14% 
2. SGY5/6=18% 
2. SGY3/2=5 % 
7.5PB8/2=5% 
grey 9=42% 

10PB5/6=.6% 
T.SY8/2=.6% 
2.5R4/4=.6% 

2:00 p.m., Weather: 77 F, cloudy, partly rainy 

7. SGY5/6=44 % 
2.5GY3/2=12% 
10B3/2 =8 % 
10B4/2=8% 
2.5PB7/2=28% 

2.5GY5/6=33 % 
2.5GY5/4=14% 
2.5PB6/2=5 % 
2.5GY3/2=5 % 
grey 9=42% 
7T.SY8/2=.5% 
2.5R4/2=.5% 

7:00 p.m., Weather: 73 F, partly cloudy 

7. SGY5/6=44% 
2.5GY3/2=12% 
10B4/2=16% 
2.5PB7/4=28% 

AUG 15, MILE 1 

2.5GY5/6=33 % 
7T.IGY5/6=14% 
2.5PB6/2=5 % 
2.5GY3/2=5% 
grey 9=25% 
grey 8=17% 
T.SY8/2=.5% 
2.5R4/2=.5% 

9:00 a.m., Weather: 65 F, partly cloudy, haze 

2. SGY6/6=44% 
2.5GY4/2=16% 
grey 9=9% 
grey 7=7% 
white =24% 

2. SGY5/6=35% 
2.SGY5/4=6% 
7T.SY5/4=3% 
10BG4/2=8% 
white =48 % 
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2:00 p.m., Weather: 76 F, sunny, clear 

‘TSGY5/4=44% 
2.5GY4/2=16% 
2.5PB5/2=9% 
2.5PB4/2=7% 
7.5PB8/4=24% 

2.5GY5/6=35 % 

2. 5GY5/4=6% 

T.SY5/4=3% 

10BG4/2=8 % 

white =48 % 

7:00 p.m., Weather: 70 F, sunny, clear 

7.5GY5/4=20% 
2.5GY6/6=24 % 
10Y5/6=16% 
10Y6/2=16% 
7.5PB8/2=24 % 

AUG 22, MILE 2 

SW View 

2.5GY5/6=24% 
7.5Y6/4=3 % 
7.5GY5/6=11% 
2.5GY6/4=6% 
2.5GY4/2=8% 
1OYR8/2 =48 % 

SE View 

9:00 a.m., Weather: 64 F, sunny, haze 
2.5GY5/6=43 % 

10PB5/6=1% 
10BG4/2=12% 

7.5B6/2=8% 

10B5/2=8 % 

10B8/2=28% 

2.5GY3/2=51% 
T.5Y8/4=.6% 
10PB5/6=.7% 
7.5R4/2=.7% 
2.5PB5/2=5% 
2.5PB6/2 =42% 

2:00 p.m., Weather: 84 F, sunny, haze 

2.IGY5S/6=44% 
grey 3=12% 
2.5PB4/2=8% 
7.5PB6/4=8 % 
7.5PB7/4=28 % 

2.5GY4/4=14% 
2.5GY5/6=14% 
2.5GY6/8=19% 
T.SY8/4=.5% 
7.5R4/2=.5% 
2.5PB6/2 =5 % 
2.IGY3/2=5% 
grey 9=42% 

7:00 p.m., Weather: 74 F, partly cloudy, clear 

2.5GY4/4=44% 
2.5GY3/2=12% 
7.5B3/2=8% 
2.5PB5/4=8 % 
2.5PB7/6=28 % 

2.5GY4/4=14% 
2.5GY5/6=14% 
2. SGY6/8=19% 
7T.SY8/4=.5% 
7.SR4/2=.5% 
10Y3/2=5% 
grey 7=5% 

10YR8/2=42% 
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AUG 29, MILE 1 

9:00 a.m., Weather 

7. SGY5/6=44% 

2.5GY4/2=16% 

10B8/2=9% 

10BG6/2=7% 

grey 9=24% 

2:00 p.m., Weather 

2.5GY4/4=44% 

‘10Y3/2=16% 

2.5PB5/2=9% 

2.5PB4/2=7% 

7.5PB7/2=24% 

: 67 F, cloudy, haze 

2.5GY5/4=35 % 
10P5/4=.5% 
7.5GY6/4=5.5% 
1OYR8/4=3 % 
7. 5BG4/2 =8 % 
grey 9=48% 

: 74 F, partly cloudy 

2.5GY5/6=24% 
2.5GY5/4=11% 
2.5GY6/4=6% 
2.5Y8/4=3 % 
2.5GY6/2=8 % 
grey 9=48% 

7:00 p.m., Weather: 68 F, cloudy 

7.5GY5/4=44% 
2.5GY4/4=16% 
2.5PB6/2=9% 
2.5PB5/2=7% 
grey 9=24% 

SEPT 5, MILE 2 

SW View 

7. SGY5/6=35 % 
10YR8/4=3% 
7T.SGY5/4=6% 
grey 4=8% 

grey 9=48% 

SE View 

8:30 a.m., Weather: 71 F, cloudy, rainy, haze 

2.5GY4/4=44 % 
grey 5=12% 
grey 7=16% 
10PB8/2 =28 % 

2.5GY4/4=13% 
2.5RP2/8=.6% 
2.5GY5/4=32% 
2.5YR3/2=.6% 
10Y8/4=.6% 
10YR3/2=.6% 
2.5Y8/10=.6% 
grey 8=47% 
2.5GY3/2=5% 

2:00 p.m., Weather: 79 F, cloudy, haze 

2.5GY5/6=44% 
2. SGY3/2=12% 
2.5B4/2=8% 
2.5PB5/2=8 % 
2.SPB7/2 =28 % 

2.5GY3/2=18% 
2.SRP2/8 =.4% 
2.5GY4/4=32% 
2.5YR3/2=.4% 
10Y8/4=.4% 
10YR3/2=.4% 
2.5Y8/10=.4% 
2.5PB7/2=5 % 
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6:30 p.m., Weather 

2.5GY4/4=44% 

7.5PB4/2=12 % 

2.5PB6/2=8 % 

2.5PB7/2=8% 

grey 9=28% 

SEPT 12, MILE 1 

SW View 

grey 8=26% 

grey 7= 17% 
: 78 F, cloudy, haze 

2.5GY3/2=19% 
2.5GY4/4=14% 
2.5GY5/4=20% 
7.5PB8/2=5% 
grey 9=42% 

SE View 
8:30 a.m., Weather: 67 F, cloudy, partly hazey 

2.SGY5/4=44% 

2.SGY4/2=16% 

10B5/2=9% 

7.5B5/2=7% 
7.5PB8/2=24% 

1:30 p.m., Weather 

2.5GY5/4=44% 

2.5GY4/2=16% 

2.5PB6/2=9% 

7.5B5/2=7% 

grey 9=24% 

6:30 p.m., Weather 

10Y4/4=44% 
2.5GY4/4=16% 
grey 6=9% 
7.5GY6/2=7% 
grey 8=24% 

SEPT 20 MILE 2 

9:00 a.m., Weather 

2.5GY6/4=44% 

2.5BG4/2 =12 % 

2.5B5/2=8% 

2.5PB6/2=8% 

white =28 % 

2.IGY5S/6=17% 
2.5Y3/2=5 % 
2. SGY4/4=9% 
2.5GY5/4=9% 
2.5Y7/4=2% 
10Y4/4=2% 
grey 4=8% 
grey 9=48% 

: 80 F, cloudy, partly hazey 

2.5GY5/4=26% 
2.5Y4/2=5% 
2. SGY5/6=9% 
2.5Y7/4=2% 
2. 5GY4/4=2% 
2.5BG4/2=8% 
grey 9=48% 

: 76 F, cloudy, partly hazey 

2.IGY5/4=26% 
2.9Y4/2=5% 
2.5GY5/6=11% 
2.5Y7/4=2% 
10GY4/2=8% 
grey 8=48% 

: 49 F, sunny, clear 

2.5GY3/2=15 % 

white = .5 % 

2.5GY4/4=20% 
10YR3/2=.5% 

2.5GY5/4=14% 

T.SY3/2=3 % 
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2.5PB5/4=5% 
2.SPB8/2 =42 % 

2:00 p.m., Weather: 68 F, sunny, clear 

7.5Y6/4=44% 
2.5GY3/2=12% 
2.5B4/2=8% 
7.5PB5/4=8% 
2.5PB8/2 =28 % 

2.5GY3/2=17% 
white=43% 
2.5GY7/8=20% 
10Y7/6=14% 
10Y3/2=1% 
7.5PB7/6=5 % 

6:15 p.m., Weather: 66 F, sunny, partly hazey 
2.5GY5/4=44% 
2.5GY3/2=12% 
2.5GY5/2=8 % 
2.5PB4/2=8% 
2.5PB7/4=28% 

SEPT 26, MILE 1 

SW View 

2.5GY4/4=14% 
2.5GY7/6=20% 
2.5GY6/6=14% 
2.5GY3/2=5 % 
10B7/2=5 % 
grey 9=42% 

SE View 

9:00 a.m., Weather: 34 F, cloudy, clear 

10Y5/4=44% 
10Y4/2=16% 
2.5PB6/2=9 % 
7.5B6/2=7% 
grey 9=24% 

10Y5/4=17% 
2.5Y4/2=5% 
2.5SGY5/4=9 % 
2.5Y7/8=.5 % 
10Y6/4=9% 
2.5Y8/4=1.5% 
T.SY4/4=2% 
2.5GY4/2=8% 
grey 9=48% 

1:30 p.m., Weather: 70 F, cloudy 

10Y5/4=44% 
10Y4/2=16% 
2.5PB5/2=9% 
grey 5=7% 
2.5PB8/2=24% 

10Y6/6=17% 
2.5Y4/2=5% 
2.5GY5/6=9% 
2.5Y7/8=.5% 
10Y6/4=11% 
7.5Y6/4=1.5% 
7.5GY5/2=8% 
white =48% 

6:00 p.m., Weather: 63 F, cloudy 

10Y5/4=44% 
10Y4/4=16% 
2.5PB6/2=9 % 
10B5/2=7 % 
grey 8=24% 

10Y5/4=26% 
10YR4/2=5% 
10Y4/4=11% 
2.5Y7/8=.5 % 
2.5Y7/8=1.5% 
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OCT 3, MILE 2 

SW View 

grey 4=8% 
7.5PB8/2 =48 % 

SE View 
8:45 a.m., Weather: 60 F, cloudy, very hazey 

2.SGY5/4=40% 
7.5Y6/2=4% 
grey 8=12% 
grey 9=44% 

10Y4/4=14% 
white=.5% 
10Y5/6=20% 
2.5Y4/2=.5% 
2.5GY5/2=14% 
7T.SY7/2=3 % 
grey 5=1% 
grey 8=47% 

1:30 p.m., Weather: 75 F, sunny, clear 

10Y6/4=40% 

7T.5Y6/4=4% 

10BG4/2=12% 

2.3PB7/2=8 % 

7.5PB7/6=8% 

white= 28% 

10Y3/2=14% 
white=42% 
10Y6/6=20% 
2.5Y4/2=.5% 
2.5Y7/10=.5% 
2.5GY4/4=3% 
2.5GY3/2=1% 
2.5PB8/2=5 % 
2. IGY6/6=14% 

6:15 p.m., Weather: 70 F, sunny, clear 

T.SY5/4=40% 
2.5Y5/4=4% 
10Y3/2=12% 
2.5Y4/2=3% 
10Y¥4/2=5% 
2.5PB5/2=8% 
2.5PB8/2 =28 % 

OCT 10, MILE 1 

10Y4/4=14% 
white =.5% 

10Y7/6=20% 
2.5GY6/4=14% 
2.5Y6/6=.5% 
10Y3/2=4% 
7T.SYR8/4=42 % 
grey 8=5% 

8:45 a.m., Weather: 63 F, sunny, haze 

2.5Y8/6=44% 

2.5Y7/2=16% 

white =40% 

2.5Y5/4=17% 
10YR4/2=5 % 
10Y5/4=9% 
T.5Y5/4=8% 
10YR7/2=2 % 
T.SY4/4=2 % 
grey 5=2% 
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7.S5YR5/4=1% 
7.5Y5/2=3% 
grey 4=3% 
7.5PB8/4=48 % 

1:30 p.m., Weather: 73 F, sunny, clear 

7.SY6/4=44% 
7T.5Y4/4=8% 
2.5Y6/6=8 % 
2. 5PB4/2=9 % 
2.5PB3/2=7% 
7. 5SPB6/2 =24 % 

7.5Y6/6=17% 

2.5Y4/2=5% 

7T.5Y6/4=18% 

2.5Y6/2=1% 

T.5Y5/4=2% 

T.SY5/2=5% 

2.5Y5/2=3% 
7.5YR5/4=1% 

white =48 % 

6:15 p.m., Weather: 60 F, sunny, clear 

10Y5/4=20% 
2.5Y7/6=24% 
2.5Y8/8=16% 
7.5YR8/6=9 % 
T.SYR7/6=7 % 
7.5PB8/4=24 % 

OCT 17, MILE 2 

SW View 

2.5Y8/8=11% 

10Y6/4=7% 

10YR4/2=5% 

T.S5Y5/4=9% 

2.5 Y8/8=9 % 

2.5Y7/2=2% 

T.SY5/4=2% 

2.5Y7/6=2% 

2.5Y6/4=3% 

2.5Y5/2=2% 

white=48 % 

SE View 

8:45 a.m., Weather: 50 F, sunny, clear 
7.5Y7/6=16% 
2.5Y5/4=28 % 
7.SY5/2=12% 
grey 8=4% 
grey 7=4% 
7.5PB7/2=8 % 
grey 9=28% 

7.5Y3/2=14% 
7T.5Y6/4=14% 
10YR5/2=8% 
10Y4/4=6% 
2.5Y6/4=6% 
2.5GY3/2=1.5% 
T.SY4/4=3% 
2.5Y5/6=.5 % 
2.5P5/2=5% 
7.5PB7/8=42 % 

1:15 p.m., Weather: 63 F, cloudy, clear 

7.5Y5/4=16% 
2.5Y5/4=28% 
2.5GY3/2=12% 

7T.5Y4/4=17% 
7.5Y6/6=14% 
2.5Y5/6=.5 % 
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10YR5/4=4% 
7.5YR5/4=4% 
7.5PB5/2=8 % 
grey 9=28% 

2.5Y5/4=8 % 
10Y6/6=6% 
2.5Y6/4=6% 
10Y3/2=1.5% 
10PB5/2=5 % 
2.5PB8/2 =42% 

6:00 p.m., Weather: 58 F, sunny, clear 

7T.SY5/4=16% 
2.5Y5/4=28% 
2.SGY3/2=12% 
2.5P5/2=3 % 
7.5PB6/2=8 % 
7.5PB8/2 =28 % 
7.5YR6/4=1% 
7.SRP5/2=4% 

OCT 24, MILE 1 
SW View 

7T.SY5/6=14% 
7.5Y6/4=14% 
2.5Y5/4=8% 
7.5Y6/8=6% 
2.5Y6/4=6% 
grey 7=5% 
2.5Y5/6=.5% 
2.5Y4/4=3% 
7.S5Y3/2=1.5% 
7.SYR8/4=42% 

SE View 
9:00 a.m., Weather: 48 F, cloudy, clear 

2.5Y5/4=44% 
2.5Y6/2=2% 
2.5YR4/4=1% 
2.5Y5/2=10% 
2.9Y4/4=3% 
10P5/2=9% 
10P4/2=7% 
grey 8=24% 

2.5Y5/4=17% 
10YR7/8=3 % 
2.SGY4/2=3 % 
2.5 YR4/6=1% 
T.SY4/4=1% 
2.5Y4/2=2% 
10Y5/4=5% 
2.5Y6/4=8 % 
2.5Y7/4=1% 
2.5Y4/4=2 % 
10Y3/2=1% 
2.9Y5/2=8% 
7.SYR5/2=4% 
7.5YR5/4=1% 
grey 8=48% 

1:00 p.m., Weather: 56 F, cloudy, clear 

2.5Y5/4=44% 
2.5Y6/2=2% 
7.5YR4/4=1% 
2.5Y5/2=10% 
2.5Y4/4=3% 
10PB4/2 =9 % 
10P4/2=7% 

2.5Y¥5/4=19% 
2.5Y6/8 =3 % 
10Y3/2=3% 
2.5YR4/6=1% 
T.5SY5/4=1% 
2.5Y6/4=14% 
2.5Y8/4=1% 
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grey 8=24% 7T.5SY4/4=2% 
2.5Y5/2=7% 
10YR4/4=1% 
grey 9=48% 

5:30 p.m., Weather: 60 F, sunny, clear 

2.5Y5/4=44% 
10YR6/4=2% 
TISYRS/4=1% 
2.5Y5/6=3 % 
10YR6/4=10% 
7.5RP5/2=9 % 
2.5R5/2=7% 
7.5PB8/4=24 % 

OCT 31, MILE 2 

SW View 

2.5Y5/4=19% 
1OYR6/38=3 % 
10Y3/2=3% 
2.5YR4/6=1% 
T.5Y5/4=1% 
2.5Y6/4=14% 
LOYR7/4=1% 
1OYR4/2=2% 
T.SY3/2=1% 
2.5Y5/6=3 % 
10YR5/2=3% 
10YR4/4=1% 
grey 8=48% 

SE View 

8:30 p.m., Weather: 53 F, overcast, haze 
2.5Y¥6/4=28% 
2.5Y¥6/2=16% 
grey 8=12% 
grey 9=16% 
2.5YR8/2=28% 

12:00 p.m., Weather: 

grey 9=28% 
grey 7=8% 
grey 8=8% 
grey 6=12% 
10YR6/4=20% 
2.5Y6/4=24% 

2.5Y4/4=7% 
10Y4/4=7% 
T.SY5/6=5 % 
10YR5/2=5% 
2.5Y6/4=10% 
grey 8=5 

grey 5=4% 
7.5GY3/2=1 
grey 9=42% 
2.5GY6/4=14% 
70 F, sunny, haze 

white =42% 
grey 9=5% 
2.5Y6/2=4% 
2.SGY3/2=1% 
7.5Y6/4=14% 
2.5Y7/4=10% 
2.5Y6/4=5% 
7.5Y6/6=5% 
10Y4/4=7% 
7T.5Y5/6=7% 

92



4:15 p.m., Weather: 69 F, sunny, haze 

grey 9=28% 

12:45 p.m., Weather: 

2.5PB7/4=24% 

7.5PB7/4=9% 

7.5PB6/2=7% 

2.5Y8/2=13% 

grey 6=3% 

2.5Y6/4=44% 

1OYR8/4=42% 
10PB7/2=8 % grey 8=5% 
7.5PB7/2=8% 2.5Y5/2=4% 
grey 5=12% 7.S5Y3/2=1% 
2.5Y5/4=20% 7.5Y6/4=24% 
T.SY5/4=24% 2.5Y5/4=5 % 

10Y6/6=5 % 
10Y5/4=7% 
2.5Y4/4=7% 

NOV 7, MILE 1 
SW View SE View 
8:30 a.m., Weather: 34 F, sunny, haze 

white=24% grey 9=48% 
grey 9=16% grey 6=1% 

grey 8=16% grey 7=7% 
2.5Y7/4=24% 2.5Y8/4=9% 

2.5Y7/4=2% 
2.5Y5/2=2% 
7T.SY5/4=9 % 
10YR4/2=5% 
2.5Y6/4=17% 
45 F, sunny, haze 

white =48% 

grey 7=8% 
2.5Y6/2=9% 
2.5Y7/4=2% 
2.5Y4/2=2% 
2.5Y5/4=12% 
7T.SY8/4=9% 
2.5Y3/2=1% 
T.SY7/4=9% 

4:15 p.m., Weather: 50 F, sunny, haze 

2.5PB8/2 =24 % 
7. 5RP7/2=9% 
7.SRP6/2=7% 
1O0YR7/4=13% 
10YR6/4=3% 
10YR7/6=24% 
2.5Y6/2=20% 

10YR8/4=48 % 
2.5Y7/2=4% 
2.5Y6/2=4% 
2.5Y7/4=18% 
2.5Y8/4=2% 
2.5Y5/4=7% 
2.5Y6/4=12% 
2.5Y4/2=5 % 
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NOV 13, MILE 2 
SW View SE View 

8:30 a.m., Weather: 38 F, cloudy, clear 
7.5Y5/4=44% 
LOY3/2=12% 
grey 5=8% 
grey 6=8% 

grey 8=28% 

1L0Y5/4=12% 
10YR4/2=8% 
2.5Y5/4=7% 
7.5YR3/2=7% 
7.5Y6/4=14% 
7.5PB6/2 =5 % 
10YR4/2=3% 
2.5GY3/2=2 % 
grey 8=42% 

1:00 p.m., Weather: 45 F, sunny, clear 

2.5Y7/4=44% 
7.5Y4/2=12% 
grey 7=8% 
7.5PB7/2 =8 % 
7.5PB8/4=28% 

7.5Y6/6=20% 

T.5Y7/6=14% 

2.5Y5/6=7% 

2.5Y7/4=7% 

7.5PB8/2=5 % 

T.5Y4/4=3% 

7.5Y3/2=2% 

white =42% 

4:00 p.m., Weather: 40 F, sunny, clear 
7T.SY5/4=24% 
10YR7/6=20% 
10Y3/2=12% 
7.SYR6/4=5 % 
‘grey 6=5% 
7.5PB8/4=29 % 

NOV 21, MILE 1 

7.5Y7/6=26 % 
2.5Y6/4=8% 
2.5Y7/4=7% 
2.5Y5/4=7% 
grey 7=5% 
10YR5/4=3 % 
7.5Y3/2=2% 
10YR8/6=10% 
white =32% 

8:30 a.m., Weather: 44 F, cloudy, clear 

7.5PB8/2=24 % 
7.5PB5/2=9 % 
grey 5=7% 
2.5Y7/2=13% 
10YR5/2 =3 % 
2.5Y6/4=44% 

grey 9=48% 
grey 4=2% 
7.5Y3/2=.5% 
2.5Y5/2=6% 
2.5Y6/4=19% 
2.5Y7/4=1.5% 
10YR4/2=7% 
10YR6/4=6% 
7.5Y5/4=9% 
2.5Y5/6=1% 
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1:00 p.m., Weather: 55 F, cloudy, clear 

grey 8=24% 
7.5PB4/2=9% 
2.5RP4/2=3.5 % 
grey 4=3.5% 
2.5Y6/2=13% 
1OYR5/2=3% 
10YR6/4=44% 

white =48% 

grey 4=2% 
T.SY3/2=.5% 
2.5Y5/2=6% 

2.5Y6/4=19% 

2.5Y7/4=1.5% 

10YR4/2=7% 

10YR6/2=6% 
T.SY6/4=9% 

2.5Y5/6=1% 
4:00 p.m., Weather: 50 F 

7.5PB8/2 =24 % 
2.5P5/2=9 % 
7. SRP4/2=3.5% 
grey 5=3.5% 
“1O0YR6/2=13% 
2.5Y5/4=44% 
10YR5/2=3% 

NOV 28, MILE 2 

SW View 

grey 7=40% 
7.5YR8/6=8% 
grey 4=2% 
7.5GY3/2=.5% 
2.5Y5/2=6% 
2.5Y6/4=10% 
10YR4/2=7% 
7.SY5/4=9 % 
2.5Y5/4=11% 
1OYR5/2=6.5% 

SE View 

8:30 a.m., Weather: 28 F, cloudy, haze 

grey 9=14% 
grey 8=14% 
grey 6=8% 

2.5PB6/2 =8 % 
10Y3/2=12% 
10Y6/4=44% 

7.5PB7/2=26% 
grey 8=17% 
7.5PB6/2 =5 % 
10YR6/2=3 % 
7.5Y3/2=1% 
7.5Y7/6=14% 
2.5Y7/4=6% 
2.5Y5/2=8% 
2.5Y6/2=5 % 
10YR5/2=5% 
10Y5/2=10% 

2:33 p.m., Weather: 27 F, partly cloudy 

white =28% 

7.5PB5/2=8% 

7.5PB6/4=8 % 

grey 4=12% 
2.5GY6/4=44% 

grey 9=26% 
grey 8=17% 
7.5PB6/2=5 % 
2.5Y3/2=3% 
7.5Y3/2=1% 
T.SY5/4=24% 
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2.5Y5/2=10% 
2.5Y7/4=7% 
2.5Y8/4=7% 

4:00 p.m., Weather: 26 F, partly cloudy 
grey 8=28% 
grey 6=8% 
7.5PB6/2=8 % 
10Y3/2=12% 
10Y5/4=44% 

DEC 5, MILE 1 

SW View 

10YR8/2=26% 
grey 8=17% 
2.5PB56/2=5 % 
2.5Y4/2=3% 
7.5Y3/2=1% 
10Y5/4=24% 
2.5Y6/4=5 % 
2.5Y5/2=5 % 
2.5Y6/2=7% 
2.5Y3/2=7% 

SE View 

8:30 a.m., Weather: 37 F, sunny, clear 

white =24% 
2.5PB7/2=16% 
grey 8=16% 
7T.SY7/4=44% 

12:00 a.m., Weather: 

2.5PB8/4=24% 

7.5PB6/2=9 % 

grey 6=7% 
2.5Y7/2=13% 

2.5Y6/2=3 % 

2.5Y7/4=44% 

2.5PB8/2=48 % 
7.5Y3/2=.5% 
2.5Y5/2=8% 
7.S5Y7/4=26 % 
2.5Y4/2=1.5% 
10Y5/4=2% 
1OYR5S/2=5% 
7.5¥5/4=9% 
50 F, sunny, clear 
white =48% 
7.5Y3/2=.5 % 
7.5Y6/2=8% 
7.5Y7/4=11% 
2.5Y5/2=1.5% 
7.5Y7/6=17% 
2.5Y6/4=5 % 
7.5Y8/4=9 % 

4:00 p.m., Weather: 45 F, sunny 

2.5PB8/2=24% 
7.SYR6/2=9% 
10YR6/2=7% 
2.5Y8/4=13% 
2.5Y6/4=3% 
2.5Y7/4=20% 
T.SY5/4=24% 

10YR8/4=48% 
T.SY3/2=.5% 
2.5Y4/2=7.5% 
2.5Y8/6=4% 
T.SY6/4=22% 
2.5¥4/4=4% 
7T.SY5/4=11% 
2.5Y6/4=3 % 
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DEC 12, MILE 2 

SW View SE View 
8:30 a.m., Weather: 40 F, sunny 

white =28% 
7.5PB8/2=8 % 
2.5PB8/2=8% 
grey 7=12% 
7.5Y7/6=44 % 

12:30 a.m., Weather: 

white =28 % 
7.5PB7/2=8% 

2.5PB8/4=8 % 

7T.5GY5/2=12% 

T.5Y7/6=44% 

7.5PB7/6=26% 

7.5PB6/10=17% 

7.5PB5/4=5 % 

2.5Y4/2=3% 

T.SY3/2=1% 

T.5Y6/6=14% 

2.5Y4/4=24% 

2.5GY4/4=10% 

50 F, sunny 

white =26% 
2.5PB8/2=17% 

7.5PB7/2=5 % 

2.5Y6/2=17% 

10Y3/2=1% 
7T.5Y7/6=14% 

2.5Y5/4=10% 

T.5SY5/4=10% 
4:30 p.m., Weather: 46 F, sunny 

2.5PB7/28 % 
2.5Y4/2=8% 
grey 6=8% 
10Y3/2=12% 
10Y5/4=44% 

DEC 19, MILE 1 

10YR8/2=26% 
white =17% 

grey 7=4% 
2.5Y6/2=22 % 
10Y6/6=14% 
2.5Y6/4=7% 
10Y5/6=10% 

8:30 a.m., Weather: 30 F, sunny, clear 

2.5Y8/2=54% 
2.5Y7/2=6% 
grey 9=9% 
grey 8=7% 
white =24% 

2.5Y8/2=28.5 % 
grey 6=9% 
2.5Y4/2=5 % 
2.5Y8/4=2% 
grey 5=5.5% 
10YR5/2=2% 
2.5PB8/2=48 % 

12:30 a.m., Weather 47 F, sunny 

2.5Y6/4=44% 
grey 4=3% 
2.5Y4/2=3% 
2.5Y5/2=10% 
7.5PB4/2=9% 

2.5Y7/4=21% 
2.5 Y6/2=5% 
7.5Y7/4=6% 
2.5Y8/4=8.5% 
1OYR5/2=1.5 % 
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7.5PB6/2=9 % 
7.5PB5/2=7% 
grey 8=24% 

JAN 2, MILE 2 
SW View 

7.5PB3/2=7% T.SY6/4=2% 

7.5PB6/8 =24 % grey 7=3% 
7.5PB8/2 =5 % 
white =48% 

4:45 p.m., Weather: 50 F, cloudy 

(2.5Y5/4=24% 2.5Y5/2=8% 
2.5Y6/4=20% T.S5Y5/4=21% 

grey 5=3% 10YR5/2=5% 
2.5Y6/2=10% 10YR4/2=1.5% 

2.5Y5/2=3% 2.5Y7/4=8.5% 

grey 5=8% 
1OYR8/4=4% 
grey 9=44% 

SE View 
8:30 a.m., Weather: 46 F, cloudy 
grey 8=14% 

grey 7=14% 
7.5PB3/2=8% 
7.5PB4/2=8% 
7.5Y3/2=12% 
10Y5/4=20% 
10Y5/2=24% 

12:45 a.m., Weather: 

grey 8=20% 

white=8 % 

7,5PB6/2=8 % 

7.5PB7/2=8% 

7.5Y3/2=12% 

T.5Y6/4=44% 

7.5PB7/2 =24 % 
grey 7=18% 
7.5PB4/2=15 % 
10YR4/2=3.5 % 
7.5Y3/2=1.5% 
T.SY5/4=17% 
2.5Y5/4=7% 
2.5Y6/2=20% 
10YR3/2=4% 
42 F, cloudy 
grey 8=24% 

white=18% 
7.5PB7/2=5% 
2.5Y3/2=7.5% 
7.5Y3/2=1.5% 
7T.SY5/4=17% 
2.5Y6/4=7% 
2.9 Y5/2=20% 

4:45 p.m., Weather: 37 F, cloudy, snowing 

grey 7=28% 
7.5PB4/2=16% 
7.S5Y3/2=12% 
7T.S5Y5/4=44% 

10YR8/2=24% 
7.5PB7/2=18% 
7.5PB6/2=5 % 
7.SY4/2=3.5% 
7T.SY3/2=1.5% 
2.5Y6/4=24% 
7.5Y6/6=10% 
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2.5Y4/4=4% 
2.9Y5/4=10% 

JAN 9 MILE 1 
SW View SE View 

9:00 a.m., Weather 46 F, cloudy, raining 

grey 8=24% grey 7=48% 

7.5PB6/2=9% grey 5=8% 
7.5PB5/2=7% 2.5Y6/4=9 % 
grey 5=3% 10YR3/2=2% 
2.5Y4/2=3% T.SY4/4=2% 
2.5Y5/2=10% T.SY5/4=9 % 
2.5Y5/4=44% 

(12:45 a.m., Weather: 

grey 9=24% 
7.5PB6/2=9% 
grey 6=7% 
grey 5=3% 

2.5Y6/2=10% 
2.5Y5/2=3% 
2.5Y6/4=44% 

LOYR4/2=5 % 
2.5Y5/4=17% 

52 F, cloudy 

white =48% 

grey 6=8% 
2.5Y7/4=9% 

1OYR4/2=2% 

7.5Y5/4=11% 
1OYR5/2=5% 

2.5Y6/4=9% 
2.5Y5/4=8% 

4:45 p.m., Weather: 52, cloudy 

grey 8=24% 
7.5PB6/2=9 % 
7.5PB5/2=7% 
grey 5=3% 
2.5Y6/2=10% 
2.5Y4/2=3% 
2.5Y6/4=20% 
2.5Y5/4=24% 

-JAN 23, MILE 1 

7.5PB8/2 =40 % 
10YR8/2=8 % 
grey 5=8% 
7.SY6/4=9 % 
10YR4/2 =2% 
7.5Y5/4=11% 
2.5Y5/2=5% 
2.5Y5/4=17% 

8:30 a.m., Weather: 27 F, partly cloudy 

white =24% 

grey 7=26% 
2.5Y5/2=6% 
2.5Y6/2=10% 
2.5Y8/2=12% 
2.5Y8/4=32% 

2.5PB8/2 =48 % 
2.9Y5/2=4% 
2.5Y6/2=4% 
2.5Y8/4=8% 
1OYR5/2=2% 
T.SY6/4=2% 
7.5Y5/4=9% 
2.5Y7/4=23% 
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12:30 a.m., Weather: 
7.5PB7/8=24% 

7.5PB3/2=9 % 

10PB3/2=7% 
grey 4=3% 

2.5Y4/2=3% 

2.5Y5/2=10% 

2.5Y6/4=44% 

45 F, sunny 

white =48 % 
2.5Y4/2=4% 

2.9Y5/2=4% 
2.5Y6/4=8% 

10YR4/2=2% 

2.5Y7/4=18% 

2.5Y5/4=16% 

4:30 p.m., Weather: 31 F, sunny 

2.5PB8/4=24% 
10YR8/4=9 % 
10YR7/4=7% 
2.5Y7/4=38 % 
2.5Y8/6=10% 
2.5Y6/2=12% 

JAN 30, MILE 2 

SW View 

2.5PB8/2 =24 % 
10YR8/2=24% 
2.5Y5/2=8% 
10YR8/6=6% 
2.5Y6/2=15 % 
10YR6/2 =6 % 
2.5Y6/4=17% 

SE View 

8:30 a.m., Weather: 38 F, cloudy 

7.5PB8/2 =28 % 
2.5PB5/2=8 % 
7.5PB6/4=8% 
grey 4=12% 
2.5Y6/2=44% 

grey 8=42% 
7.5PB7/2=5% 
2.5Y4/2=4% 
7.5Y3/2=1% 
2.5Y7/4=14% 
2.5Y6/2=23 % 
7.5Y5/4=10% 
10YR2/2=1% 

12:30 a.m., Weather: 48 F, partly cloudy 

white =28% grey 8=42% 
10PB4/2 =8 % 7.5PB5/2=5% 
7.5PB5/4=8 % 2.5Y4/2=4% 
7.573/2=12% 7.5Y3/21% 
2.5Y6/4=44% T.SY5/4=15% 

2.5Y7/4=7% 
2.5 Y6/2=25% 
10YR2/2=1% 

4:45 p.m., Weather: 52 F, cloudy 

grey 8=28% white =16% 
grey 4=8% 10YR8/2=9 % 
7.5PB5/28 % grey 8=10% 
7.5Y3/2=12% 10YR8/6=7% 
TSYS/4=44% grey 6=5% 

10YR4/2=4% 
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FEB 6, MILE 1 

SW View 

7.5Y3/2=1% 
7T.SY5/4=15% 
2.5Y7/4=7% 
2.5Y6/2=25 % 
10YR2/2=1% 

SE View 

8:30 a.m., Weather: 42 F, sunny, clear 

2.5Y7/4=44% 
grey 8=16% 
7.5PB7/2=16% 
white =24% 

12:45 a.m., Weather: 

2.5Y6/4=28% 

10YR6/4=16% 

grey 4=3% 
10YR6/2=10% 

10YR5/4=3% 

7.5PB4/2 =9 % 

10PB4/2=7% 

7.5PB6/8 =24 % 

2.5Y5/4=17% 

2.5¥5/2=9/5 

T.SY5/2=5% 

2.5Y6/2=9% 

LOYR4/2=2% 

T.5Y6/4=2% 

2.5Y4/2=8% 

2.5PB8/4=16% 
7.5PB7/8=32 % 

58 F, sunny, clear 

2.5Y7/4=28 % 

10YR5/2=5% 

2.5Y6/2=9% 

2.5Y4/2=10% 

white =48% 

4:45 p.m., Weather: 61 F, sunny, clear 

2.5Y5/2=28% 
2.5Y7/4=19% 
2.5Y8/4=10% 
2.5Y6/2=3% 
10YR7/2=9% 
‘10YR7/4=7% 
7.5PB8/4=24% 

FEB 13, MILE 2 

2.5Y6/4=21% 
1OYR5/2=7% 
7.5Y6/4=11% 
10YR7/4=5% 
2.5Y5/2=8 % 
10YR8/4=32% 
1OYR8/2=16% 

8:15 a.m., Weather: 38 F, cloudy 

2.5Y6/4=44% 
grey 4=12% 
7.5PB4/2=8% 
7.5PB5/2=8 % 
7.5PB8/2=28 % 

2.5Y6/2=14% 
2.5Y6/4=14% 
2.5Y5/4=12% 
T.SY5/4=8% 
2.5Y3/2=1% 
10YR5/2=4% 
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12:00 a.m., Weather: 

2.5Y7/4=44% 
grey 6=12% 

7.5PB6/2=8 % 

7.5PB8/4=8% 

white =28% 

7.5PB7/2=5 % 

7.5PB8/2 =42 % 

49 F, sunny, clear 

2.5¥6/2=14% 

2.5Y7/4=26% 

2.5Y6/4=8 % 

2.5Y3/2=1% 

10YR6/2=4% 
7.5PB7/2=5% 

white =42% 

4:15 p.m., Weather: 52 F, sunny, clear 

7.5Y6/4=44% 
2.5Y3/2=12% 

12:30 a.m., Weather: 

2.5Y7/4=44% 
2.5Y6/2=10% 
grey 5=3% 
2.5Y4/2=3% 
7.5PB5/2=16% 
grey 9=24% 

2.5Y7/4=26% 
2.5Y6/4=14% 

grey 5=8% 7.S5Y6/4=8 % 
2.5PB5/28 % 2.5Y3/2=1% 
7.5PB7/8=28 % 2.5Y5/2=4% 

2.5PB8/2=5% 
white =42% 

FEB 20, MILE 1 
SW View SE View 
8:15 a.m., Weather: 33 F, cloudy 

2.5Y8/2=54% grey 8=68% 
grey 7=10% grey 6=8% 
2.5Y6/2=3 % 2.5Y8/2=9 % 
7.5PB8/4=9% 7.5YR5/2=2% 
grey 9=24% 7.5Y6/2=11% 

2.5Y6/2=5% 
2.5Y7/2=17% 
42 F, cloudy, raining 
grey 8=48% 
grey 5=8% 
2.5Y5/4=22% 
2.5Y6/4=4% 
10YR4/2=2% 
7.5Y5/4=11% 
2.5Y5/2=5 % 

4:45 p.m., Weather: 45 F, cloudy 

2.5Y6/4=44% 
2.5Y6/2=10% 
grey 4=3% 

2.5Y4/2=3% 
“7. 5PB6/2 =3 % 

grey 8=48% 
grey 5=8% 
2.5Y5/4=5 % 
2.5Y6/4=4% 
10YR4/2=1% 
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7.5PB5/2=13% 
grey 8=24% 

FEB 27, MILE 2 

SW View 

7.5Y5/4=29% 
1OYRS/4=5% 

SE View 

8:30 a.m., Weather: 35 F, cloudy 

2.5GY6/4=44% 
grey 6=12% 
2.5PB8/2=8 % 
grey 7=8% 
white =28% 

7.5Y5/4=12% 
2.5Y¥6/2=16% 
2.5Y5/4=10% 
7.5Y¥4/4=10% 
7.5Y3/2=1% 
10YR5/4=4% 
7.5PB5/2=5% 
7.5PB7/2=42 % 

1:00 p.m., Weather: 45 F, sunny 

7.5Y5/4=44% 
grey 4=12% 
7.5PB4/2=8 % 
7.5PB5/2=8% 
7.5PB7/6=28 % 

2.5Y7/4=28% 

2.5Y8/4=10% 

7.5Y7/4=10% 

2.5Y3/2=1% 

10YR6/2=4% 

white =42% 

7.5PB7/4=5 % 

5:00 p.m., Weather: 40 F, sunny 

7T.SY5/4=44% 
2.5Y3/2=6% 
7.5Y3/2=6% 
1OYR5/2=8% 
7.5PB3/4=8% 
7.5PB7/10=28% 

MAR 5, MILE 1 

7.SY6/4=38 % 
2.5Y8/4=10% 
2.5Y3/2=1% 
2.5Y5/2=4% 
grey 7=5% 
10YR8/2=42% 

8:00 a.m., Weather: 48 F, sunny 

TSY8/4=49 % 
7.5PB7/2=3 % 

grey 7=3% 
grey 8=5% 

2.5PB7/416% 
white =24% 

12:30 a.m., Weather: 

2.5Y5/4=12% 

2.5Y4/2=16% 

2.5Y5/2=26% 

2.5PB7/2=48 % 
2.5Y4/2=15% 

2.5Y4/4=7% 
2.5Y6/4=2% 

10YR4/2=1% 

10Y4/4=7% 

10YR5/2=9% 

T.S5Y4/4=11% 

58 F, sunny, clear 

white =48% 

grey 5=4% 
2.5Y6/2=19% 
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2.5Y3/2=3% 
grey 4=3% 
grey 3=8% 
7.5PB3/2=8 % 
7,.5PB6/6=24 % 

2.5Y7/2=7% 
2.5Y5/2=2% 
10Y6/4=2% 
10Y7/4=9% 
7.5Y6/4=9 % 

5:15 p.m., Weather: 70 F, sunny, clear 
T.SY5/2=12% 
7.5Y5/4=16% 
2.5Y7/4=26% 
2.5Y6/2=3 % 
2.5Y6/4=3% 
7.5YR6/2=8 % 
1OYR6/2=8 % 
7.5PB8/4=24 % 

MAR 9, MILE 2 

SW View 

10YR8/2=48% 
2.5Y5/2=8% 
2.5Y7/4=7% 
7.5Y6/4=8 % 
1OYR4/2=1% 
10Y¥5/4=10% 
2.5Y5/4=7% 
2.5Y6/4=11% 

SE View 

8:00 a.m., Weather: 36 F, partly cloudy 

10Y5/4=44% 
grey 5=12% 
grey 6=8% 

7.5PB7/2=8 % 
white =28% 

12:30 a.m., Weather: 

2. 5GY5/4=44% 

7T.5Y3/2=12% 

10PB2/2=8 % 

7.5PB5/4=8 % 

7.5PB8/4=28 % 

7.5PB7/4=32 % 

2.5GY4/4=20% 

7T.5Y5/4=16% 

2.5Y5/4=12% 

7T.SY3/2=2% 

2.5Y4/2=3% 

7.5PB5/2=5 % 

7.5PB8/2=10% 

43 F, sunny, clear 

10Y5/4=12% 

T.SY5/4=16% 

2.5Y6/2=12% 

2.5GY5/4=8 % 

T.5Y3/2=2% 

2.5Y4/2=3% 

7.5PB5/4=5 % 

white =42% 

8:00 p.m., Weather: 36 F, partly cloudy 

2.5GY4/2=44% 
7.5Y3/2=12% 
grey 4=8% 
7.5PB3/2=8 % 
7.5PB6/8 =28 % 

2.S5GY7/6=28 % 
2.5Y8/4=12% 
2.5GY6/6=8 % 
T.SY3/2=2% 
2.5Y3/2=3% 
2.5PB6/2=5 % 
LOYR8/2=10% 
2.5PB8/2=32 % 
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MAR 19, MILE 1 

SW View SE View 
8:00 a.m., Weather: 38 F, partly cloudy 

T.SY5/2=24% 
2.5Y6/2=30% 
grey 5=3% 
2.5Y5/2=3% 
grey 4=9% 

7.5PB5/2=7% 
7.5PB8/2=24 % 

12:30 a.m., Weather: 

10Y4/4=24% 

7.5Y5/2=20% 

2.5Y5/2=10% 

grey 3=12% 
2.5Y3/2=3% 

10PB3/2=7% 

7.5pb5/6=24% 

10Y4/4=17% 

2.5Y6/2=5% 

2.5GY4/4=11% 

10YR4/2=2% 

10Y4/2=4% 

10Y5/2=5% 

grey 5=4% 
2.5Y4/2=4% 

white =48% 

43 F, sunny, clear 

10Y4/4=17% 

2.5Y5/2=7% 

2.5GY5/6=10% 

2.5Y5/4=9% 
10Y5/4=9% 

white =48% 

5:00 p.m., Weather: 44 F, partly cloudy 

2.5GY5/2=24% 
2.5Y7/4=30% 
2.5Y6/4=3 % 
10YR6/4=3 % 
10YR6/2=9 % 
grey 6=7% 
grey 9=24% 

MAR 26, MILE 2 

2.5GY5/4=32% 
2.5Y6/2=7% 
7.5YR4/2=1% 
10Y6/4=4% 
2.5Y5/2=3 % 
7T.SY4/2=5 % 
10YR8/2=16% 
7.5PB8/2=32 % 

8:00 a.m., Weather: 30 F, cloudy 

2.5GY6/6=44 % 
grey 6=12% 
grey 7=8% 
grey 8=8% 
white =28% 

12:30 a.m., Weather: 

2.5GY5/4=44% 

7.S5Y3/2=12% 

7.SGY5/4=24% 
T.ISY5/4=8% 
2.5Y5/2=8 % 
2.5SGY4/4=8% 
7.SY3/2=1% 
2.5Y4/2=3% 
7.5PB5/2=5% 
grey 8=26% 
grey 6=17% 
36 F, sunny, clear 

10Y5/4=24% 
T.S5Y6/4=8% 
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grey 6=8% 
7.5PB7/2=8% 
7S PB8/2=28 % 

2.5Y7/4=8% 

2.5GY5/4=8% 

7T.5Y3/2=2% 

2.5Y5/2=3% 

7.5PB7/4=5 % 

white =42% 

5:15 p.m., Weather: 34 F, sunny, clear 

2.SGY3/2=44% 
7.5Y3/2=12% 
10PB3/2=8 % 
7.5PB3/4=8 % 
7. SPB6/8 =28 % 

APRIL 2, MILE 1 

SW View 

10Y6/4=32% 
2.5Y6/2=8% 
10Y6/6=8% 
7.5Y3/2=2% 
2.5Y5/2=3% 
10YR8/2=10% 
white =32% 
grey 7=5% 

SE View 

7:30 a.m., Weather: 27 F, cloudy 

10Y6/2=24% 
7. SY6/2=20% 
7.SY5/2=3% 
2.5Y6/2=7 % 
2.5Y5/2=3% 
grey 4=3% 
7.5PB4/2=9% 
7.5PB5/4=7% 
grey 8=24% 

12:00 a.m., Weather: 

2. SGY5/4=16% 
10Y5/4=16% 
10Y6/4=12% 
10Y7/4=3% 
2.5Y7/4=7% 
grey 4=3% 
2.5Y5/4=3% 
10PB5/2 =7% 
grey 5=9% 

7.5PB7/6=24% 

10Y8/2=9% 

2.5GY6/2=8 % 

10YR5/2=5% 

10Y4/4=9% 

2.5GY4/4=2 % 
10YR4/2=2% 

2.5Y5/2= 

grey 8=48% 
10Y5/2=5% 

T.SY5/2=4% 

2.5Y5/2=4% 

35 F, partly cloudy 
10Y6/4=26% 

2.S5Y7/2=5 % 

2.5GY6/6=11% 

10YR5/2=2% 

7.5Y6/2=4% 

2.5Y5/2=4% 

white =48 % 
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5:30 p.m., Weather 38 F, partly cloudy 

2. IGY5S/4=16% 
7.5Y6/4=16% 
7T.SY7/4=15% 
2.5Y8/4=7% 
2.5Y6/2=6% 
2.5Y5/2=9% 
2.5RP6/2=7% 
7.5PB8/2 =24 % 

APRIL 9, MILE 2 
SW View 

7.5Y6/4=7% 
10Y5/4=11% 
1OYR6/2=5 % 
2.5GY5/6=11% 
10YR4/2=1% 
10Y6/4=4% 
7T.5Y7/4=5 % 
T.SY5S/2=4% 
2.5Y5/2=4% 
10YR8/2 =48 % 

SE View 

7:30 a.m., Weather 42 F, cloudy 

.2.5GY5/4=44% 
2. 5SGY3/2=12% 
grey 4=8% 
7.5PB4/2=8% 
2.SPB8/2 =20% 
grey 8=8% 

12:00 a.m., Weather: 

2.5GY7/6=44% 

2.5GY5/2=12% 

grey 7=8% 
10PB7/2 =8 % 

7.5PB8/2=28 % 

2.5GY4/4=18% 

2.5GY5/4=16% 

2.5Y5/2=4% 

10Y5/2=10% 

7.SY3/2=2% 

2.5Y4/2=3% 

7.5PB5/2=5% 

2.5PB8/2=10% 
2.5PB8/4=32 % 

56 F, sunny, clear 

2.5GY4/4=34% 

2.5Y5/2=4% 

2.IGY5/2=10% 

2.5GY3/2=2% 

2.5Y4/2=3% 

7.5PB4/2=5 % 
grey 8=42% 

5:30 p.m., Weather: 53 F, cloudy 

2.5GY4/4=44% 
7.2Y¥3/2=12% 
grey 4=8% 
10PB4/2=8 % 
7.5PB7/2=28 % 

2.IGY5/4=34% 
2.5Y5/4=4% 
10Y6/4=10% 
10Y3/2=2% 
2.5Y5/2=3% 
7.5PB6/2 =5 % 
10YR8/2=3 % 
7.5PB8/2=39 % 
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APRIL 13, MILE 1 

SW View SE View 

7:30 a.m., Weather 42 F, cloudy 
2. 5GY5/4=32% 
2.5GY6/4=12% 
2.5GY5/2=3 % 
2.5GY6/2=7 % 
2.5Y5/2=3% 
grey 5=12% 
7.5PB5/2=7 % 
7.TPB7/2=24% 
12:00 a.m., Weather: 

2.5GY7/8=1 % 
10Y4/4=43 % 
10Y4/2=5% 
7.SY5/2=5% 
grey 4=6% 
grey 3=9% 
7.5PB3/2=7% 
7,.5PB7/6=24 % 

2.5GY5/4=28% 
10YR6/2=7% 
2. SGY4/4=8% 
2.5Y3/2=1% 
grey 5=4% 
7T.S5GY5/2=4% 
white =32 % 
2.5PB8/2=16% 
58 F, sunny 
T.SY7/8=17% 
2.5GY5/4=17% 
2.5Y4/2=5% 
10Y4/4=5% 
2.5Y4/2=4% 
2. 5GY4/2=4% 
7.5PB7/2 =48 % 

5:30 p.m., Weather: 52 F, cloudy 
2. IGY5/4=44% 
2.SGY5/2=5% 
T.SYS/2=5% 
2.5Y4/2=6% 
grey 4=9% 

10PB5/2=7% 
7.5PB8/2=24 % 

APRIL 23, MILE 2 

2.5GY5/4=20% 
2.5GY4/4=16% 
2.5Y4/2=12% 
2. 5GY4/2=4% 
1OYR8/4=8% 
7.5PB8/2=40% 

8:00 a.m., Weather: 68 F, partly cloudy 

2.5GY5/4=44% 
2.5GY3/2=12% 
grey 5=6% 
2.5PB5/2=6% 
2.5GY5/2=4% 
grey 9=28% 

12:30 a.m., Weather: 

2.5GY5/4=44% 

2.5GY3/2=12% 

grey 5=8% 
7.5PB4/4=8% 

2. SGY4/4=48 % 

10Y3/2=2% 

2.5Y4/2=2% 

2.5GY4/2=1% 

7.5PB5/2=5% 

2.5PB7/2=10% 

2.5PB6/4=32 % 

80 F, sunny 

2.5GY6/6=40% 

2.5GY6/4=9 % 

10Y3/2=2% 

2.5Y5/2=2% 
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7.5PB7/4=28 % 7.5PB7/4=5 % 

white =42% 

6:15 p.m., Weather: 75 F, sunny 

2.5GY5/4=44% 
2.5GY3/2=12% 
7.5Y6/2=8% 
7.5PB5/4=6% 
10Y6/2=2% 
7.5PB7/4=28 % 

APRIL 30, MILE 1 
SW View 

2.5GY5/4=34% 
2.5Y4/2=2% 
2.5GY4/4=12% 
7.5Y5/2=3% 
2.5GY3/2=2 % 
grey 7=5% 
10YR8/2=10% 
grey 8=32% 

SE View 

8:00 a.m., Weather: 60 F, sunny, clear 

2.5GY6/4=16% 

2.5GY7/4=28% 

71. 5GY6/2=5 % 

10Y7/2=5 % 

7.5Y5/4=3% 

2.5Y7/2=3% 

7.5PB6/2=9% 

2.5PB7/2=7% 

white =24% 

12:30 a.m., Weather: 

2.5GY4/4=16% 

2.5GY5/4=28% 
10Y4/2=5% 

10Y4/4=8% 

2.5Y4/2=3% 

7T.5Y5/2=9% 

7.5PB4/2=7% 

white =8% 

7.5PB8/2=16% 

2. SGY5/4=5 % 

10Y6/2=11% 

2.5GY4/4=12% 

2.5Y6/2=3% 

T.ISGY4/4=7 % 

10Y7/2=3 % 

2. 5GY6/4=3 % 

2.5SGY4/2=3 % 

T.SY4/2=5% 

2.5PB6/2 =48 % 

80 F, partly cloudy, clear 

10Y5/4=5 % 

10Y6/4=11% 

2.SGY5/4=19% 

2.5Y5/2=3% 

2.5GY4/4=3 % 

2.5GY6/4=3 % 

T.SY5/2=4% 

2.5GY5/2=4% 

white =48% 

6:15 p.m., Weather 59 F, partly cloudy, clear 

2.5GY4/4=8% 
10Y7/6=20% 
2.5GY7/4=16% 
10Y5/4=7% 
2.5Y8/4=7% 
T.SY7/6=2% 
T.SY6/2=9% 

10Y5/4=5% 

10Y6/4=13% 

2.5GY5/4=18% 

white=28 % 

2.5Y6/2=3% 

2.5GY4/4=5 % 

2.5PB8/2=28 % 
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7.5PB6/2=7 % 
2.5PB8/2=24% 

MAY 7, MILE 2 

SW View SE View 
8:00 a.m., Weather: 48 F, sunny, clear 

2.5GY8/6=44 % 
grey 6=12% 
10Y8/4=8% 
7.5PB8/4=8 % 
white =28% 

2.5SGY5/4=28% 
2.5GY4/4=21% 
7T.5Y3/2=1% 
7.SY4/2=3% 
2.5PB4/2=5% 
7.5PB6/4=42 % 

1:00 p.m., Weather: 59 F, cloudy, haze 

2.5GY5/4=44% 
2.5GY3/2=12% 
10Y4/2=8% 
grey 9=36% 

2.5GY5/6=28 % 
2.SGY5/4=20% 
10Y3/2=2% 
T.SY5/2=3 % 
grey 9=5% 

Grey 8=42% 
6:00 p.m., Weather: 58 F, cloudy, raining 
2.5GY4/4=44% 
2.5GY3/2=12% 
10Y4/2=8% 
2.5PB6/2=8 % 
7.5PB8/2=28% 

MAY 14, MILE 1 

2.5GY5/4=48 % 
10Y3/2=2% 
10Y5/2=3% 
2.5PB7/2=5 % 
10YR8/2=10% 
7.5PB7/2=32% 

8:00 a.m., Weather: 51 F, sunny, clear 

2.SGY8/8 =32 % 
10Y8/4=12% 
10Y8/2=3% 
10Y6/4=3% 
7T.SY8/4=5% 
grey 8=5% 
2.5PB8/2=9% 
2.5PB7/2=7% 
white =24% 

10¥5/4=9% 
7T.5Y6/4=9% 
2.SGY5/4=5 % 
2.5GY4/4=9 % 
2.5Y5/2=4% 
2.5Y5/4=4% 
2.5Y4/4=4% 
T.SY4/2=4% 
2.5PB6/2 =48 % 
7T.SGY4/2=4% 

1:00 p.m., Weather: 80 F, sunny, clear 

2.5GY7/6=44% 
10Y7/4=5% 
7.5Y7/4=6% 
2.5GY7/4=3% 

10Y5/4=20% 
2.5GY4/4=18% 
2.5GY5/4=9 % 
2.5GY5/2=5 % 
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2.5GY5/4=2% 

2.5GY8/2=7% 

7.5PB8/4=9% 

white =24% 

7.5PB7/2=48 % 

6:45 p.m., Weather: 75 F, sunny, clear 

2.5GY5/4=12% 
2.5GY8/6=32% 
2.5GY6/6=2 % 
2.5Y7/4=9% 
10Y7/6=5 % 
7.5Y7/6=5 % 
2.5Y8/4=2% 
2.5GY7/4=9 % 
2.5PB8/2=24 % 

MAY 22, MILE 2 

SW View 

10Y7/4=16% 
2.5GY5/4=19% 
2. SGY6/4=4% 
10Y8/6=5 % 
2.5GY6/2 =3 % 
7.5Y7/6=1% 
7.5Y6/4=4% 
10YR8/2=16% 
grey 9=32% 

SE View 

7:30 a.m., Weather: 52 F, sunny, clear 

2.5GY5/2=44% 
10Y3/2=12% 
7. SGY4/2 =8 % 
7.5B3/2=8% 
7.5PB6/10=28% 

2.5GY5/4=28% 
2.5GY4/4=20% 
2.5PB4/2=5 % 
10Y3/2=3% 
2.SGY3/2=2% 
7.5PB5/10=42% 

12:30 a.m., Weather 67 F, sunny, clear 

2.5GY4/4=52% 
10Y3/2=12% 
10BG3/2=8% 
7.5PB7/6=28 % 

2. ISGY4/4=48% 
10B3/2=5% 
2.5GY4/2=3 % 
10Y2/2=2 % 
7.5PB5/2=42 % 

7:00 p.m., Weather: 70 F, sunny, clear 

2.5GY5S/4=24% 
2.ISGY5/6=20% 
10Y3/2=12% 
2.5GY3/2=8% 
2.5B2/2=8 % 
7.5PB5/12=28% 

10Y7/6=28% 
2.5GY7/8=10% 

2.5GY7/6=10% 

10Y3/2=2% 

2. 5GY5/6=3% 

10BG6/2 =5 % 

white =10% 

2.5PB8/2 =32 % 
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MAY 27, MILE 1 
SW View SE View 

7:30 a.m., Weather: 58 F, cloudy 
10Y6/6=32% 
2.5GY6/4=12% 
2.5GY5/2=13% 
grey 7=9% 
7.5PB8/2=5 % 
grey 8=5% 
white =24% 

12:30 a.m., Weather: 

10Y5/4=16% 
10Y5/6=20% 
2.5GY5/4=8 % 
2.5GY4/4=10% 
2. SGY5/2=5% 
10B5/2=3 % 
2.5BG5/2=3% 
2.5PB6/2=11% 
7.5PB8/2=12% 
7.5PB7/4=12% 

10¥5/4=31 % 
2.5GY4/4=11% 
2.5GY3/2=2% 
7. 5GY4/2=3 % 
7. SGY5/2=5% 
7.5PB6/2=48 % 

60 F, cloudy 
10Y5/6=26% 

10Y5/4=5 % 

2.5GY4/4=13% 

2.5GY4/2 =8 % 

10YR4/2=8% 

7.5PB8/2 =40 % 

7:00 p.m., Weather: 63 F, cloudy 

2.5Y6/4=32% 
10OYR6/4=12% 
2.5GY4/2=13% 
2.5GY4/4=3% 
10B6/2=4% 
7.5B5/2=4% 
2.5PB6/2=8 % 
grey 9=24% 

JUNE 4, MILE 

2.5Y6/4=25 % 

2. 5GY4/4=15% 

2.5GY5/4=3% 

white =1% 

T.S5GY4/2=8 % 

7.5PB8/2=48 % 

7:30 a.m., Weather: 58 F, cloudy, haze 

10Y6/4=32% 
7.5Y6/4=12% 
grey 7=12% 
grey 8=8% 
7.5PB7/2 =8 % 
grey 9=22% 
12:00 a.m., Weather: 

2.SGY4/4=32% 
10Y4/4=12% 
grey 4=12% 
2.5PB6/2 =8 % 

2.5GY4/4=14% 
10Y5/4=14% 
2.IGY3/2=5 % 
2.5PB6/2 =47 % 
10Y4/4=20% 

65 F, partly cloudy, clear 

2. SGY5/6=14% 

10Y5/6=14% 

2.5GY5/4=20% 

2.5GY3/2=1% 
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2.5B5/2=4% 
7.5G5/2=4% 
white =28% 

2.5GY4/4=4% 
2.5PB7/2=5 % 
grey 9=42% 

7:00 p.m., Weather: 63 F, cloudy, clear 

10Y4/4=32% 
10Y5/4=12% 
7. SGY3/2=12% 
7 SB4/2=4% 
7.5B5/2=4% 
2.5PB5/2=8% 
grey 8=28% 

JUNE 11, MILE 1 

SW View 

2.5GY5/6=34% 
10Y5/6=14% 
10Y3/2=1% 
2.5GY3/2=4% 
2.5PB7/2=5 % 
grey 8=42% 

SE View 

7:30 a.m., Weather: 60 F, cloudy 

2.5Y5/4=24% 
2.5Y6/4=20% 
2.5GY5/2=3% 
7. SGY4/2=3 % 
10Y5/2=5% 
2. SGY4/2=5% 
2.5B5/2=7% 
2.5PB6/2=9% 
grey 8=24% 
12:00 a.m., Weather: 

2.5Y5/4=44% 
2. SGY4/2=8 % 
2.5GY5/2=5 % 
T.SGY4/2=3% 
7.5PB8/4=7% 
10B7/2=7% 
grey 8=2% 
grey 9=24% 

2.5Y5/4=12% 

2.5Y6/4=8 % 

2.5GY4/4=4% 

2.5GY5/4=11% 

2.5Y7/4=9% 

T.ISGY3/2=1% 

7.SGY5/2=7% 

grey 8=48% 

65 F, cloudy, rainy 

2.5Y5/4=12% 

2.5Y6/4=19% 

2.5GY5/4=11% 

2.5GY4/4=2% 

10G4/2=6% 

7.5BG3/2=1% 

7.SGY5/2=1% 

grey 8=48% 
7:30 p.m., Weather: 63 F, cloudy 

2.5Y5/4=24% 
2.5Y6/4=20% 
7T.SGY5/2=3% 
2.IGY4/2=3% 
2.SGY6/2=5% 
T.S5GY4/2=5% 
2.5PB7/4=9% 
grey 8=24% 

2.5PB6/2=7% 

2.5Y5/4=11% 
2.5Y6/4=13% 
2.5GY4/4=4% 
2.5GY5/4=12% 
2.5Y7/4=4% 
T.SGY4/2=7% 
7.5BG3/2=1% 
grey 7=48% 
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JUNE 18, MILE 2 

SW View SE View 

7:30 a.m., Weather: 67 F, cloudy 

10Y5/4=44% 
2.5GY7/2=12% 
grey 8=28% 
grey 9=16% 

12:15 a.m., Weather: 

10Y5/4=44% 
grey 4=12% 
7.5B6/2=8 % 
2.5PB7/2=8% 
grey 9=28% 

2.5GY5/2=23% 
2.5GY5/6=5% 
2.5GY5/4=10% 
10Y5/4=10% 
7.SGY5/2=1% 
2.5GY7/2=1% 
grey 8=18% 

grey 9=32% 
75 F, cloudy 

10Y5/6=38 % 
2.5GY5/6=10% 
10Y2/2=1% 
2.5GY4/2=2% 
2. SGY3/2=2% 
2.5PB7/2=5% 
grey 9=42% 

7:15 p.m., Weather: 70 F, cloudy 

10Y5/4=44% 
10G4/2=12% 
2.5PB6/2 =8 % 
2.5PB8/2=8 % 
grey 8=28% 

JUNE 27, MILE 2 

9:00 a.m., Weather: 69 F, cloudy, clear 
T.S5GY5/6=44% 

7.5GY3/2=12% 

2.5B5/2=16% 

white =28% 

2:00 p.m., Weather: 74 F, partly cloudy, clear 

‘T.ISGY5/6=44% 
2. SGY3/2=12% 
10B3/2=16% 
7.5PB8/4=28 % 

7:00 p.m., Weather: 71 F, cloudy, clear 
7. SGY5/6=44 % 

2.5GY3/2=12% 

10Y5/6=38% 
2.5GY5/6=10% 
10Y2/2=2% 
2.5GY4/2=2% 
2.5GY3/2=1% 
2.5PB7/2=5% 
grey 9=42% 

2.5GY4/4=14% 
7.5GY5/6=34% 
2. SGY3/2=5 % 
2.5PB5/2=5% 
white =42% 

2.5GY4/4=34% 

T.5GY4/6=14% 

10B5/2=5 % 

2.5GY3/2=5 % 

white =42 % 

2.5GY4/4=14% 
2.5GY5/4=20%



7.5B4/2=16% 7. 5GY5/4=14% 
7.5B8/2=28% 2.5GY3/2=5 % 

10B6/2 =55 
white =42% 
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VITA 

4), - 

EDUCATION 

1989-1993 

1981-1986 

Master’s Degree 

Virginia Polytechnic University and State University 

Blacksburg, Virginia 

Bachelor’s Degree 

University of Arkansas 

Fayetteville, Arkansas 

WORK EXPERIENCE (Full-Time) 

1987-1989 

1986 

1985 

1984 

Associate Planner 

Advanced Planning Division 

Scottsdale, Arizona 

Landscape Planner 
Voyageurs National Park 
International Falls, Minnesota 

Design Assistant 
McGuire & Watson, Landscape Architects 

Boston, Massachusettes and Little Compton, Rhode Island 

Student Intern 

Great Smoky Mountains National Park 
Gatlinburg, Tennessee 

WORK EXPERIENCE (Part-time) 

1992-1994 

1991-1994 

1991-1992 

Research Assistant 

Draft Environmental Impact Statement for the New River Parkway, 

West, Virginia 

Virginia Polytechnic Institute and State University 

Curator 

Smithfield Plantation 
Association for the Preservation of Virginia Antiquities 
Blacksburg, Virginia 

Research Assistant 

Master Plan for the New River Parkway, West Virginia 

Virginia Polytechnic Institute and State University 
Blacksburg, Virginia 
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1990-1991 

1990 

1989 

1988-1989 

Research Assistant 

Concept Plan for the New River Parkway, West Virginia 
Virginia Polytechnic Institute and State University 

Blacksburg, Virginia . 

Instructor 

2nd Year Design Studio 

Department of Landscape Architecture 
Virginia Polytechnic Institute and State University 
Blacksburg, Virginia 

Teaching Assistant 

1st Year Design Studio 

Department of Landscape Architecture 
Virginia Polytechnic Institute and State University 
Blacksburg, Virginia 

Relief Fire Fighter 

City of Scottsdale Fire Support 
Scottsdale, Arizona 

PROFESSIONAL PAPERS 

1991 

1991 

HONORS 

199] 

1989-1991 

1986 

1991-1986 

1985 

1985 

1984 

1983 

"The Scenic Inventory and Assessment for the Southern Extension of the 
New River Parkway" . 
Author: Sarah Duncan 
Co-author: Dr. William Shepherd 

Paper presented at the 1991 Linear Parks Conference, Charlottsville, Virginia 

"The Concept Plan for the New River Parkway, West Virginia" 
Author: Dr. William Shepherd 

Co-author: Sarah Duncan 

Paper presented at the 1991 Linear Park Conference, Charlottsville, Virginia 

Merit Award, American Society of Landscape Architects 
Tau Sigma Delta Architecture Honor Society 
Verna C. Garvan Medal for Design Excellence 
Dean’s List, School of Architecture, University of Arkansas 

Honor Award, American Society of Landscape Architects 
2nd Place, Winrock International Design Competition 
Arkansas Garden Club Scholarship ($3000) 
Coin Mason Engineering Scholarship ($3000) 
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