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FRONTISPIECE

Big Pine Creek, an aesthetic and scenic stream in west-central Indiana.







ABSTRACT

Passage of several Federal laws in recent years has clearly indicated
that the national policy is to foster preservation and protection of cer-
tain aspects of the natural landscape for the benefit and enjoyment of
present and future generations. Because of controversies about land use,
polarization of individual and group interests has resulted in points of
conflict which have not been resolved. The potential impact of human
modification on natural landscapes, and the possible aesthetic degradation
of the natural heritage, has shown the need to develop a quantitative method
to assess the operational aesthetic values of landscape as objectively as
possible. Any such method developed should separate facts from emotions
and subjective feelings by providing a means to objectively rank land-
scapes in terms of planning of alternatives for development or use.

Historical viewpoints of landscape values differ from those of today.
Originally, land and nature was to be conquered and there was Ilittle
interest in preservation of aesthetic qualities. The modern trend is toward
diminution of this developmental ethic and a corresponding increase of
interest in a preservation ethic. Research techniques for recognizing and
analyzing significant landscape parameters have been proposed and tested
by geographers, sociologists, psychologists and others. Their methodologies,
which employ graphic, interview, viewing, or matrix techniques lead to
vicarious presentations, are liable to much subjective bias, and arrive at
non-quantitative conclusions. The problem is complicated by incomplete
understanding of geographic spatial relationships, the psychology of per-—

ception processes among individuals, and absence of an adequate methodology
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for assessing perceived aesthetic inputs by a sound decision-making
Drocess.

Numerical results are more desired, inasmuch as any benefits-cost
study requires quantifiable ranking of natural landscapes in considering
trade-off values in a decigion-making context. The LAND (Landscape
Aesthetics Numerically Defined) system as outlined in this report ig an
extension of the best matrix technique {Leopold, 1969b). A parametric,
computerized data-sorting process provides an easy-~to-use and understood
method to objectively evaluate natural fluvial landscapes. Landscape
evaluation indices, e.g. Uniqueness, Aesthetic, Scenic, Recreational, and
Wild, are arbitrarily defined or taken verbatim from statutory definitions.

Preliminary testing suggests that personnel doing evaluation tend
to arrive at essentlally the same evaluation numbers regardless of education,
background, etc. Specific subjective views tend to be suppressed by the
total air-water-land interplay, and as all perscnal assessments are
reduced to discrete ordinal numbers it is difficult for an individual to
maintain significant subjective bias. Comparative vesults are determined
only after the LAND program gives unweighted linear or graphic results.
For specific user requirements, weighted results can be achieved by assign~
ing weighting factors to one or more evaluation categories, by changing
boundaries between descriptive evaluation numbers, or by modifying evaluation
factors used in the basic matrix.

The LAND system has been used only to evaluate fluvial gystems in terms
of physical, biological, water quality, and human use factors. ‘However,
the system can be changed to produce a different set of evaluation indices

to rank non-fluvial landscapes. Preliminary work suggests that the system




is applicable to highway routing and urban landscape evaluations.
Theoretically, it is possible to achieve "total landscape evaluation"

of any arbitrarily defined geographic area.
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FOREWORD AND ACKNOWLEDGMENTS

whkvfkhkdihk

This report describes work performed as part of OWRR research project
A~018-IND entitled "A Quantitative Analysis of Landscape Esthetics, with
Special Reference to Stream and Valley Systems and Related Warer and Land
Resources." The project was sponsored by the Purdue Water Resources
Research Center, directed by Dr. Dan Wiersma.

The project title is inordinately long and exhaustive, but no more
so than some difficulties encountered in the project inself. The basic
research objectives were completed on schedule. A matrix or model for
assessment of landscape parameters was devised, field tested, and improved
encugh to satisfy our standards. A simple computer program for rapid
handling and visual display of the parametric measurements and landscape
rankings was alsoc completed with only the ordinary problems attendant
to programming. However, in preparing a report to detail our findings, we
became concerned with the need of some examination of the fundamentally
deeper and more complex problems of spatial theory, perceptional psychology,
present and historical attitudes towards landscapes, and the merits of
other landscape assessment methodologies. No adequate review or summary
exists in the literature that discusses psychological theory and also con-
giders historical, geographical, and management outlooks in relation to
assessment of landscape values.

It would be simple merely to present our results without reference

to the supportive background described above. However, we deemed it important
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to provide the reader with some information which, if nothing else,
demonstrates the awesome complexity of the problem of objective evalu-
ation of landscape. The result is the first three chapters of this
report, written by the senior author, who must accept responsibility

for their success or failure. This review of the subject matter,
obtained from initial examination of more than 125 articles, is admitted-
1y largely hevond our training and expertise, and any distortions or
errors in interpretation or evaluation should be considerved as honest

and inadvertent transgressions.

Chapters IV and V describe the methodology used and results of
out study. These chapters are a compilation of various versions prepared
and presented as illustrated talks during the past two years before
university groups from California to Alberta to New York. It is a
joint preduct of Dr. Melhorn and Dr. Keller.

The basic computer program was written by Mr. McBane, with improve-
ment and modification by Mr. Michael Ruark. Mr. Ruark was in charge of
most of the field measurements on 32 Indiana streams, and was assisted at
times by the authors. Able field assistance was also provided at various
intervals by Dr. Dan M. Coffman and Messrs. Steve Jones and Joe Payne, Jr.

Special thanks are owing to Dr. Dan Wiersma for his infinite patience,

enthusiasm, and general support of our investigation.




CHAPTER 1

ENVIRONMENTAL PERCEPTION AND LANDSCAPE AESTHETICS: PHILOSOPHY AND PROBLEMS

- E T T T

During recent years, there has been a great deal of public and private
debate and discussion about environmental quality, Examples include such
things as cleanliness of air and water, use of pesticides, mining of public
lands, beauty of the countryside, optimal use of recreational areas, preser—
vation of wilderness, and the effects of urban living on the human mind and
body. Not the least of these is the problem of measuring aesthetic appeal
and amenities. This growing concern about envirommental quality clearly
incorporates positive aims, yet at the same time tends toward a blind
reactlon to the generally inadvertent negative effects of man's alterations
of the natural environment. No longer is concern about these inadvertent
alterations limited to a few lonely voices crying in the wilderness, as
typified by the protests of Thoreau, Muir and especially Marsh (1882). The
majority of Americans are now aware of at least a sampling of environmental
problems, and recognize that improvement of our surroundings is a matter of
universal interest and concern; the matter is no longer limited to the
conscience of a few individuals.

One of the thorniest problems of all lies in the way in which man views
spatially his environment. The character of the problem becomes readily
apparent by reference to the encompassing and rather futile way in which
Webster defines environment -~ "the aggregate of all the external conditions

and influences affecting the life and development of an organism' -- in thisg




case, man. Every day, men are making decisions that lead to transformation
of Earth's environment. The cumulative effect of a number of small
decisgions 1s rather great, and inadvertent side effects of primary decisions
are producing environmental problems of increasing number and complexity
(Saarinen, 1974). One theme, which seems to occupy the thinking of geo-
graphers and psychologists in dealing with environmental perception, is that
environmental decisions and behavier are based on individual or group images

of the real world as they perceive it, not on the world as it is. Thus,

decision makers operating in an environment base a decision on environment
as perceived, not as it really is. The action resulting from decision,
however, is played out in a real world environment where the consequences
of action must either be endured or further changed.

Thus, an interaction of technology and science overlaps into the behavioral
sciences, i.g. a recognition that human decisions with locational implications
are affected by the way in which individual or group decision-makers perceive
the physical and human envirénment. Behavioral geographers have thus tended
to view the problem as theirs. Concurrently, environmental perception forms
an overlapping area with certain aspects of psychology, a field where
studies of individual or group rationalizations of certain natural events
that effect human behavioer has received some attention, particularly in
connection with "hazard" problems such as climate, floods, and seashores
(Kates, 1962).

Historically, the thoughts about the philosophy of perception certainly
reach back as far as the 5th Century B.C., to the Greek scientist Empedocles
(Encyclopedia Brittanica). There appear also certain roots for problems of

landscape perception in the body of Gestalt psychology, as framed by




von [Lhresman. This is particularly true in terms of concepts of "wisual
shapes', dealing as Gestalt does with mental facts which are ignored when
merely analytical procedures are used in psychology. This theme seems to
either permeate or be at least tangential to many discussions of conceptual
schemes dealing with research into geographical space perception. For
example, Downs (1970) suggests that different people view the segments of
the real worid differently, as through a set of filters. The physical
filters are the same for all people, but any constant input of information,
such as spatial geography, is also screened through a set of psychological
filters such as language, social class, personal values, ideas of need and
value, group culture, education, and other forms of Gestalt or pattern
seeking functions. Lowenthal (1961) has stated this concept particularly
well:

"The surface of the earth is shaped for each person by

refraction through cultural and personal lenses of

custom and fancy. We are all artists and in accordance

with our apperceptions and predilictions. The geography

of the world is unified only by human logic and optics,

by the light and colour of artifice, by decorative

arrangement, and by ideas of the good, and the true and

the beautiful,"
And subsequently, Lowenthal (1968) noted:

"Landscapes are formed by landscape tastes. People see

their surroundings through preferred and accustomed

glasses and tend to make the world over as they see it.
such preferences long outlast geographic reality."

The psychology of spatial meaning and experimental bases for aesthetic decisions

about landscapes has received attention from other sources in the fields of

psycheology and physiology. This theme is particularly well developed by Fitch

(1965):




"A fundamental weakness in most discussions of aesthetics
is the failure to relate it to experiential reality. Most
literature on aesthetics tends to isclate it from this
matrix of experience, to discuss the aesthetics process as
though it were an abstract problem in logic.

+es.A change in omne aspect of quality of the environment
inevitably affects our response to, and perception of, all
the rest....aesthetics actually derives from the body's
total response to, and perception of, its external physical
environment....the natural environment is anything but
constant in either time or space....Every experience has
built—-in time limits....constant exposure to steady stimu-
lation at some fixed level will ultimately deaden perception.

....while all human standards of beauty and ugliness stand
uitimately upon a bedrock of material existence, the
standards themselves vary astonishingly. All men have
always been submerged in the environment....the same sensory
apparatus for perceiving changes in its qualities and
dimensions....the same central nervous system for analyzing
and responding to the stimuli thus perceived....Ultimately,
it is physiology, and not culture, which establishes the
levels at which sensory stimuli become traumatic."”

And Beck (1967) extends this theme as to spatial meaning and environmental
properties:

"Perception of the environment requires man to interpret the

physical and social components of his stimulus fieid....These

transactions further lead to the establishment of group

attitudes, beliefs, and values associated with various domains

of the envirommental field. The physical and interpersocnal

properties of the environment are distributed din space....

personal systems of spatial meaning may yield important

insights into individual perceptions of the environment.'
Beck further defines 3 basic kinds of space. Objective space is the dimensions
of distance, size, shape, and volume. Ego space is defined essentially as an
individual adaptation of observed to objective space to present a coherent
and logically consistent view of shape, size, and distance. Immanent space
is basically psychological space of the unconscious, fantasy and dreams, and

includes the spatial styles and orientations of the individual and the in-

grained biases of his whole culture. Beck further notes that an individual's




styles are ingrained, and are the result of prolonged and complex exchanges
between the individual and his environment; thus, by implication, his view
of environment is a result of physical and social experiences and his
cultural stereotypes.

This theme of cultural and'éxperiential factors, and the role they play
in determining individual or group response to landscape stimuli, thus
seems firmly entrenched in theory. However, allusions to social, educational,
and physical experience, which permeate the literature, seldom are specifi-
cally exempiified. Saarinen (1974) has attacked the matter as a historical
function by describing how perception of environment, at the broadest level,
involves such factors as national stereotypes, ethnocentrism, national
attitudes, and national character. Whittlesey (1945) has traced the change
in geographic horizons as seen by groups through historic time, and describes
the mental myopia, weight of tradition, and parcchial viewpoints which have
dominated men's political systems as well as their geographic outloock.
Whittlesey notes that until a few centuries ago, local or regional senses
of space dominated human settlements everywhere; and, even in the present
United States, where society is considered very mobile, relatively few
people move beyond their native vegion so that only a limited number are
exposed to cultural, climatic, physical, or thought patterns different from
their own. Thus, although we should expect that the number of people whe
have a worldwide geographic horizon is the greatest in planetary history,
there is reason to question the quality of this knowledge horizon. These
limitations are described by Saarinen (1969), who defines the whole envircn-
ment external to man as the objective geographic environment. Within this

larger sphere is the operational environment in which individuals operate;




it consists only of the portion of the world which impinges on him,
influencing behaviocr in one way or another, whether or not he is aware of
it. Only that portion of the operational environment of which man is
aware 1s the perceptual environment,

Therefore, despite a body of geographical, psychological, and
physiological theory, there seems to be a general realization that as vet
there is not general agreement on what ‘'perception’ means, what is being
metricated when we try to subjectively or objectively measure it, or
exactly what influence or bias is exerted on any individual through mass
culture, group values, or personal social status or experience. Hall (1969)
doubts the validity of the long-~held idea that "experience' is what all men
share universally, and suggests that different people inhabit different
sensory worids. He further suggests that space perception is not only a
matter of what can be perceived but what can be screened out.

Schiff (1971) also has noted this level of disagreement, and in terms
of perception of environment, has stated that an individual's perception
is a function of his past history and his state of mind at the moment he is
viewing a stimulus. Schiff also concludes that perception of any stimulus
may also be a function of (1) value of the object to the dindividual, (2)
previous experience with any given stimulus, (3) habituation, i.e., repeated
presentation of the same stimulus leads to a decrease or total disappearance
of response, and (4) to perceive something, one must first be aware of it.
For these reasons, Schiff concludes that 2 individuals with different past
experience may look at the same physical stimulus, receive the same image,
have the same image transmitted to the brain, and yet perceive the image

differently.




Moellier, gt al., (1974) have stated:

"The scientific investigation of how people perceive natural
environments, other people who use those environments, and
resource managers is important to the resource-maragement
process....But the human perceptual process is not vet
understood.”

And Saarinen (1969) has somewhat gloomily declaved:

"The stage of research in perception of environment is such
that no real body of theory has developed. It would he
premature to try to generalize as to the main findings, since
not even a name has yet been agreed upon....Perception is an
extremely complex concept....Social perception is generally
concerned with the effects of social and cultural factors

on man's cognitive structuring of physical and social
environment. Perception then depends on more than the
stimulus present and the capabilities of the sense organs.
It also varies with an individual's past history and the
present "set" or attitude acting through values, needs,
memories, moods, social circumstances, and expectations....
In many cases, perception must be inferred from behavior

or otherwise sought in indirect ways...."”

Yet Newby (1971), speaking as a recreational resource manager and
not as a theoretician, has exuded somewhat greater optimism:

"Perceptual experience involves intricate relationships between
what is seen and the individual doing the seeing. The standard
cliche for these relationships is that "Beauty is in the Eye

of the beholder." There is little argument when dealing with
superlative examples of visual landscapes, nor is there any
great disparity when identifying what is chaotic and ugly....
The real problems exist within the ambiguous middle range

of the natural beauty continuum. Within this range are found
the majority of landscapes to which man is exposed throughout
his life--landscapes that support or destroy the movement of
imagery from here to there.

-o».Bach individual has his own level or degree of complexity
tolerance, which is dynamic in the sense that it shifts upward
as perceptual grasp is refined. Some familiarity must be
present to retard stress; but a degree of the unusual, the
unknown, or the unperceived must exist to prevent boredom.
Accordingly, simplicity in an environment can be a deterrent

to visual pleasure, particularly if flow experience or movement
is restricted....




««s oAt present, there is no cockbook approach to understanding
the visual response resource, nor are there definite procedures
for insurdng that scenic amenities become harvestable commodities.
However, the fact that resource managers are becoming sensitive
and responsive to environmental interactions opens new avenues
for developing a positive approach to the assessment of the
aesthetic response potential inherent in all visual resources."

The authors of this report take comfort in the preceding citation,
and further comfort from Sonnenfeld (1969) who, in presenting a model of
environmental personality and behavior, has rather boldly stated:

"I am willing to predict that constant environmental
personality types will be found among all populations,
regardless of the contrast in cultural values otherwise
distinguishing between them, and regardless of the
contrast in envivonments they occupy.”

The purpose, then, of this introductory chapter has been to deal with the
disorganized philosophical background of perception processes, inherent
problems of bias in aesthetic perception of landscapes, and the resultant
obvlous difficulties in developing a methodology for landscape assessment
that retains appropriate elements of both subjective and objective factors
which bear on decision-making in rescurce management. In a sense, we are
addressing the problem outlined by Newby, and with the same degree of
optimism. Concurrently, this review of the theoretic and philosophic
leaves an appropriate residual degree of humility. We realize that the
results of our studies of stream and valley aesthetics, as presented sub-
sequently in this paper, are subject to criticism on many grounds. We take
refuge in this final quotation (Brookfield, 1969):

"In all this work, descriptive and analytical, the mutual
interrelation of real environment, perceived environment

and human activity emerges in only a shadowy, or at best
halting manner. It becomes evident that this is an

extremely difficult field to handle in behavioural research,
and that while the significance of perception emerges equally
positively from quantified and non-quantified research, the

manner in which the system operates fails to emerge sharply
except in quite restricted contexts.”




CHAPTER II

HISTORICAL VIEWS OF LANDSCAPE: CHANGES IN VIEWPOINTS AND ATTITUDES.

FhdhAfhhhhn

More than a century ago, Alexander von Humboldr {1852) asserted that
"....in order to comprehend nature in all its vast sublimity, it would be
necessary to present it under a twofold aspect, £first abjectively, as an
actual phenomenon, and next subjectively, as it is reflected in the feelings
of mankind.” He thought that real or simulated exposure to selected
environments would exercise powerful and lasting effects on the human mind.
Such exposure could result from the opening of educational displays in large
cities where, through literary descriptions, landscape paintings, and
collections of exotic plants and other natural forms, a marked influence
would result affecting the feelings and experience level of students
observing the displays.

A similar concern with expansion of geographic horizons was exsmined
some years ago by Whittlesey (1943). His essay explored the way in which
man's horizons have expanded with time, commencing with primitive people
whose landscape perspective was literally confined to the physical horizon.
This primal period was succeeded some 2,000 years ago by regional or sub-
continental views of geographic space as political entities became more

centralized and communications improved. The worldwide horizon did not
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appear until the 15th Century, when vovages of discovery by Columbus,
de Gama, Magellan and others gave rise to the first conceptualization
of world-wide space. However, the slowly decreasing tendency toward
parcchialization of geographic and landscape precepts has lasted until
the present time, as described in Chapter I.

Of more importance, however, is the matter of real or imagined
mastery of man over his own environment. The drive to development of
land, of taming the wilderness, undoubtedly commenced when man first
ceased his total reliance for support on hunting and nut~-gathering, and
made a shallow furrow In the ground with a forked stick for planting seeds.
For some hundreds, if not thousands of years a constant drive has beeﬁ toward
developing and altering landscapes Lo satisfy the immediate human needs -
foed, clothing, and shelter. This developmental mode -~ some modern critics
would refer to it as the rape, pillage, and burn the landscape pattern -
still persists and will be discussed subsequently in this chapter. The
surge toward development, and thereby total alteration of much of our
landscape, was speeded exponentially within the last 100 years by a world-wide
population explosion and the concurrent development of advanced technology
that has culminated in the modern level of communications, mechanization,
and transport of goods.

In substance, for most of historic time emphasis has been placed totally
on economic utilization of renewable and non-renewable natural resources -
plow the land, mine the ore, cut down the forests, and use the water freely.
Most of thig has been done without thought about inevitable waste, future
societal needs, and most certainly without much regard for the presumedly
uneconomic, intangible aesthetic or scenic values of the natural landscape.

However, in fairness of retrospect, this outlock could hardiy have been
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different,

Lowenthal {(1962) has noted that as recently as a century age concepts

of wilderness and scenery were nearly the opposite of today's concepts.

By the middle of the 19th Century, western Europe was "civilized" and

land use was a neatly compartmented, de facto thing. Already, populations
were large relative to the available area, and the inhabitants were assured
enough about their mastery of the elements, terrain, and other life forms

to assume that a certain amount of land could be left undeveloped for

sheer enjoyment. Lowenthal notes that although these people enjoyed panoramic
views and primitive vistas, they greatly preferred landscapes more as set
pieces than as real pieces. Neat, formal gardens and parks were the norm,
although in creating them artificial husbandry substituted for the natural
landscapes they pretended to admire; the "controlled environment' of the
Versailles Gardens was widely acclaimed. Elsewhere parks, woodiands, open
fields, and glades were sometimes left in a more or less pristine condition,
although generally for use as gaming preserves or "summer retreats" by the
social and economic elite rather than for enjoyment as purely aesthetic
natural collections of terrain, vegetation, and wildlife. Only such regions
as the Alps, the Caledonides, and perhaps a few other gections were considered
so remote, foreboding, and rugged as to not be worth exploiting.

The view that landscape was to be attacked and subdued rather than
enjoyed carried over into the settlement and development of North America.
Here, distances were vaster, the rivers wider, the mountains higher, the
woods thicker and more abundant, and climates more extreme than in western
Europe. Lowenthal (1968) has suggested that even the quality of light
was unaccustomed, and lushness and alien character of the vegetation repelled

rather than attracted the newcomers — an example perhaps of the effects of
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inherited group culture and ethnocentrism described in Chapter I. Thus,

a certaln repulsion towards and fear of landscape possessed these people.
The supposed starkness and hazards of a limitless frontier did appeal to

& few people, perhaps including a female progenitor of the senior author

of this repeort; she homesteaded in wilderness west of the Appalachian
Mountains in 1763. However, major territorial expansion came after 1820,
and culminated with the opening of the American West between about 1870 and
1910. This was the period when sod had to be turned, mines must be opened,
water resources were developed for irrigation, and cattle were placed to
roam the grassland ranges.

There is little to record that ordinary people of this period paused
in their labors to enjoy the aesthetic qualities of their everyday
landscape surroundings. The landscape was still to be combatted, not
enjoyed. Only poets and artists weve advocates of the natural setting.
Lucas (1964) and particularly Nelson and Butler {(1974) have touched
lightly on the attitudes toward scenic landscape as shown in paintings of
the 19th and early 20th centuries. The works of Ayres, Moran, and particularly
Albert Bierstadt come immediately to mind. Anyone who has contemplated the
western paintings of Bierstadt, and contrasted the scale of man in the
grandeur of mountain landscapes (Wind River), the great California redwoods

(Eden Before They Fell), or the pastoral, idyllic vistas of Sacramento Vailey

in the Spring cannot but sense the mid-Victorian outlook of the artistic elite
towards natural landscape. It appears that much is vet to be learned about
former attitudes toward scenic appreciation as shown in landscape art of

past periods.
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Geologists, too, extolled the values of scenery in the early reports
of the Powell, Hayden, and Wheeler geographical and geological surveys.
Dutton's (1882) discussion of the Vermillion Cliffs 1in Arizona, and Russell's
(1885) description of the Nevada desert are classic hut romantic versions,
in the 19th Century tradition, of the insignificance of man, the vastness
of scenery, and the interplay of elements of cloud, land, and water as they
effect the viewer of landscape.

As the frontier contracted, and eventually closed, the view of landscape
or wilderness in its own right, rather than as land to be developed, came
into existence. True, there were some early appeals for public action to
set aside certain areas for future use and enioyment. George Catlin made an
appeal in 1841 (Nelson and Butler, 1974); another by Thoreau followed shortly.
George P. Marsh's bocks (1864, 1882) perhaps had an impact that helped result
in the first park reservations, Yosemite and Yellowstone. Lowenthal (1968)
rather caustically suggests that the National Parks were originally founded
to enshrine the freaks and wonders of nature; if they were typical, who would
bother to go and see them? However, it is more likely that these preserves
were defined to stockpile them for future use, not for perpetual non-
development or simple aesthetic enjoyment. Yosemite, established as a California
state park in 1864, seems to be the first example or scenery being managed as
a natural resource, and as such was to be managed by public policy and
subsequent enactment of Federal legislation (Zube, 1973). Of course, Vosemite
valley was too deep to plow, and the original cover on the valley floor was
mostly savanna, not trees, so there was little to cut! Shortly afterwards,

in 1872, Yellowstone was established as the first National Park, but the
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enabling act does not appear to specifically consider scenery as the most
important natural resource to be managed. Establishment of the Adirondack
Forest Preserve in New York in 1885 seems to have been with the same

general intent (Lucas, 1964). By and large, transfer of public lands to
park systems appears to have been dictated by uniqueness or size of a

single physical feature, remoteness from settlement, the then general
inhospitability and inaccessibility of terrain, or apparent lack of tangible
agricultural, mineral, or economically recoverable timber rescurces.

The subsequent progress in allocation of natural areas to parks,
forests, scenic vistas, and fish or game veserves 1s abundantly documented
in the literature but is too detailed to review here. With a few exceptions,
however, only in the last two decades has there been a general tendency to
preserve landscape purely for scenic or wilderness values.

Three basic causes have led traditionally to the establishment of parks
and scenic reserves. As already noted, the Ffirst of these was a trend toward
stockpiling of areas for protection of natural resources. Next came planning
for recreational and scenic needs. The last cause Lo come was increased
local demand for business income generated by tourism, but this cause was
scarcely foreseen by the earlier planners. Another governing factor that
undoubtedly affected early thinking was the seemingly inexhaustible abundance
of raw land; there was at worst only limited conflict of interest between
individuals or groups over the programmed use of terrane. Even as recently
as 20 years ago the large, national scenic preserves and the generally
smaller state preserves were extensive enough to meet the needs of what has
now become a major national industry, i.e. tourism and recreation. There

was little apparent need to examine regional or local areas of lesser
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"uniqueness", determine their respective intangible values, and take

steps towards either preserving these areas from development or at least
subjecting them to the recently developed concept of "multiple use."

Now, pressure from overcrowding in recreational or scenic areas has led

to group dissatisfaction, introduction of restricted access and use permits,
and increasing limitations on actual terrane use even within areas long
dedicated to the public welfare and enjoyment. This pressure now leads

to the need to identify, assess, and hierarchically rank more commonplace
terrvane in terms of its relative value as scenic or aesthetically degirable
domain. This new trend, from preservation of the unique to critical
examination of the ubiquitous, correspondingly increases the need for a
system of comparative evaluation of landscapes. The objectives of such
examination are, of course, to aid in the decision-making context wherein

a choice of land use alternatives exists. In this vein, we note again the
quotation from Newby (see Chapter I, page 7) that the greatest problems
exist in assessment of the great gpan of that ambiguous general majority

of landscapes, i.e., what is locally or regionally coﬁceived of as the
commonplace,

The increasing level of direct conflicts of interest between individuals,
groups, or even government agencies (for example, the currvent disagreement
between different federal government programs concerned with management of
land and water resources of the Charles Sheldon Antelope Refuge in northern
Nevada) has emphasized the equal increase in need for political decision-
making. Cook (1973) has seriously examined the problems of environmental

politics, and states:
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"A modern nmation has no ethical arm and its political
leaders move cautiously, trying to develop new devices
for sensing what its people consider geod and what they
consider bad. They move cautiously because they face
sustained and growing questioning of geals and values-——
because opinions differ and conflict--because many people
are uncertain or mmclear about thelr values and goals—-
because values seem to be changing rapidly....bacause
there is great difficulty in determining what the

people want..,."

There is no better illustration of determining the ethical attitudes
and value sense of the public than on the environmental scene. This chapter
has tried to synoptically chart something about the qualitative historical
attitudes of people about their environment, but directly or quantitatively
measuring these attitudes is not as easy. The recently implemented require-
ment for environmental Impact statements, as outlined in the Fnvironmental
Protection Act of 1970, is perhaps really an expression of the cautious way
in which political action programs are forced to move. Impact statements,
regardless of thedlr values or disvalues, have and are leading toward a more
deliberate, systematic, and open framework in which, in theory, expert
opinion can be employed, secondary consequences of any action examined,
alternate planning can be considered, and arguments of the advocacy position
between conflicting interests heard before final political and economic
decisions are reached. In any case, there is realization that we do need
new ways which will allow opposing positions to compare alternative plans for
developing any common resource——in this case, let us assume a scenic or
aesthetic resource, such as a river valley--in terms of all the costs and
benefits, both market and nonmarket, or the so~called intangible values.
Cook, for example, has noted that before any technclogic intrusion is made,

all aspects of physical, economic, and social costs, benefits, and disbenefits

of any project should be summed before being placed in the political decision
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making area where, in theory, appropriate value welights can be attached
and decisions reached on a purely best-alternative basis.
Cook (1973) seems to combine the above requirements into a concept

known as the equilibrium ethic, essentially defined as a constraint which

requires examination of all consequences of a proposed environmental
change. Demonstration of a positive benefit~cost ratio, with non-market
costs and benefits included in the assessment, are required before
proceeding. It appears that Cook is suggesting that thils ethic should
supercede the other two major ethical positions, which are:

1) The development ethic.

This subdivides into two parts:

a) Dominion or conguest. Man has dominion over nature:
good comes from the management and mastery of
his environment, from dynamic action and change
by man and not from contemplation or aesthetic
sensitivity.

b) Work. Work and change are good; rest, stasis or
contemplation are bad.

This ethical complex, as a result of theological training and cultural
outlook has in the past and still tends to be the dominant force in American

society.

2) 'The preservation ethie.

This subdivides inte several categories:
a) Moral. Nature is good in and of itself.

b) Nature~therapy. Nature is good for its own sake, and is
good for man.

c) Aesthetic. Natural areas are good for man because of aesthetic
values and satisfactions which are derived from con-
templating and visiting them, i.e. as constructs of
the mind, not of the tactile senses.

d) Scientific. Requires no disturbance or change in gystems,
because man can learn more from natural than
altered natural assemblages, and more from variety
than from sameness.




18

@) Recreational. Preservation of natural, though
not necessarily pristine, areas for hunting,
fishing, hiking, canoeing, etc. This has
become a relatively powerful political force
in recent years.

All of us are probably personally acquainted with individuals or groups
whoe fit neatly into each of these categories of subcategories. In recent
years, members of the second category apparently have increased in numbers,
in influence, and in vocal expression., It is indeed rather clear that
some accomodation approaching Cook's equilibrium ethic is needed. This
resclution between advocacy positions is not te be easily achieved.

This chapter has traced the thread of some historical attitudes towards
development, preservation, management, and use of obvicusly desirable, scenic,
aesthetic, and seemingly non-quantifiable visual resources of segments of
our landscape. The final portions of the chapter have examined briefly the
disparate outlooks existing today, variant views about management of natural
and scenic terrain, and the apparent continuing flow of changes in ethical
and peolitical attitudes and social values. We have also tried to provide as
an undercurrent the need for providing some methodology, however restrictive,
that will establish more absolute values in measurement of landscape
variables. This methodology then can be applied in the decision-making

process of the political and economic arenas.



CHAPTER III

MEASUREMENT AND RANKING OF LANDSCAPE VALUES: METHODS AND PROBLEMS

Rk hdokhhkk

General Statement

This chapter reviews and analyzes some systems that were proposed or
tested during the last decade for measurement of environmental guality and
attitudes towards landscapes. A previous review and analysis of wvarious
types of measurement and ranking systems is available in an excellent
articie by Fabos (1871), and anyone seriously interested in landscape
assessment methodology should avail themselves of his article. Of
particular note Is the way in which he collected all ranking systems into
3 major categories; the basic criteria for categorization are scale and
size of the area surveyed and the scope or purpose of the investigation,
i.e. national, regional, intrastate, local, etc. We emphasize that reasons
for selection of particular criteria to meet objectives of any given study
must be appreciated; otherwise, it is tempting to unduly criticize the
methods used or underrate the caliber of past evaluations of particular
landscape groupings.

Some additional studies have been consummated and tested since the

appearance of Fabos' paper. Discussion of these receives primary emphasis

in the following pages, but results of earlier works are interjected wherever

warranted.
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Graphic Techniques

Fabos suggests that variables used in conventional landscape evaluations
by landscape architects and land planners are the basis for most of the
gquality ranking systems that have been proposed., These variables are
largely abstract, and deal with such things as the observer’s position,
quality of light, distance of view, canopy or coverage, and other
criteria, Impressions received by different viewers are influenced by
the factors described in previous chapters: cultural, historical, and
psychological. It is extremely difficult to reduce such variables to
meaningful mathematical terms. Recently, there has been a trend toward
developing computer graphic techniques for regicnal landscape analysis.

This provides an at least gtatdistical tool that gives some numeric
component to natural resource inventories. A recent example of a functional
application of computer graphics techniques ig that used for land use
planning in Iowa by Sinatra, et al., {(1972). 1In this interdisciplinary
study, a data matrix is developed for storage of 14 raw data inputs (mostly

Teellis" of various acreage sizes. In a single

physical factors) for laad
test area of Story County, JTowa, weights were placed on the data variables
in order to select cells with optimal conditions for certain land uses.
This study further notes that the state of JTowa has been divided into 10
resource regions established on the bases of physdical, social, hydrelogic,
etc. patterns. It is probably safe to assume that the variations in scale
or importance of raw data or their special characteristics will result in
modifications of the data matrix for each of the 10 resource regiong. Each

computer printout contains a map and a frequency distributilon graph, giving

a type of quantitative ranking function to the product. The graphic technique
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is reinforced by & back-up collection of color siides depicting data
sources. From these, it would be possible to establish aesthetic appreciation
as another data input if desired.

A similar and pragmatic approach to measurement of landscape
variables is typified by some current assessments by engineering consultants
in land use. An example is a landscape resources inventory of Madison County,
Indiana (Schellie Associates, 1969). 1In this study, field inventory was
made of variables which were placed in 11 major categories and 44 minor categories.
The categories follow the same general range of physical, hydrologic,
vegetation, etc. patterns used in Iowa; however, a category of "Perceptual
Qualities" receives equal weighting along with such categories as "Historic
Sites" and "Cultural.Sites“, demonstrating that aesthetic and cultural
variables are important factors in land use decision processes. The products
in this study are not computer-derived, but consist of a series of inventory
or "landscape personality" maps, on a conventional base and scale, which
graphically delineate the nature and extent of each inventory item. Somewhat
similar environmental maps are currently published by the U.S. Geological
Survey, though none have considered purely scenic or aesthetical qualities
in their presentation. These are primarily natural hazards maps and inven-
tory maps of physical parameters. Graphic presentations in map form are
gimple and likely to be best understood and appreciated by the lay public,
by planners, and by political decision-makers.

Interview Techniques

A common method of approach has been the personnel interview, wherein
a random sampling of users of a resource are asked a series of questions
about their preferences and their reactions to moving experience. This

methodology has long usage in the social and political sciences, where




statistically treated sampling procedures appear commonly successful,

and even have a certain predictive capability. Tn environmental pre-
ference studies, predictive models based on the interview technique have
centered mostly around evaluation of user attitudes toward wilderness.

An dnstructive example in perceptilonal rvanking is by Lucas (1964), who
interviewed users of the Boundary Waters Canoe Area in the Superior National
Forest. Analysis of response from 300 groups of visitors of all types was
used. He concluded that differences in attitudes and values suggested

that the area shculd be zoned into 2 different "perceived” wildernesses to
meet the general desires of the disparate user groups. A similar questionnaire
was developed by the University of Idaho Water Resources Research Center
(Herbst and Michalson, 1970), and implemented in modified interview form in
studies by Christopherson (1973a, 1973b), where attitudes and opinions of
recreationists and landowners on the St. Joe River were measured with the
expectable conflict of attitudes. Peckfelder (1973), in a covollary

study of users and managers of the Salmon River suggests that, if complete
information is available, resource managers and users achieve the same
perception levels and arrive at the same basic conclusions about the natural
environment.

Viewing Technigues

Another landscape preference system evaluation method is to expose
randomly OY non-randomly selected groups to visual stimuli, usually in the
form of color slides, photo-montages, line drawings, or art. In some cases
this viewing technique has been combined with the interview or questionnaire
device previously discussed. This methodology seems totally removed

spatially from a truly experiential setting, and therefore represents reaction
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to a vicarious experience only. Zube (1971} and his students testing the
hypothesis that the quality of land form, water, contrast and variety

of variables of the permanent landscape, and environmental diversity are
the essential components and determinants of overall landscape quality.
One part of this study employed responses of university students to color
slides. Another part used photo-montage patterns in testing a random
sample of an adult population. A third part of this study used line
drawings in place of photo products. Results of all segments of the
study showed that great variety of pattern and changes are preferred over
little variety of pattern and flatter landscapes.

Craik (1972) developed a method for descriptive assessment of land-
scapes, based on what he called Landscape Rating Scales and Graphic Landscape
Typology. This method draws on definitional studies by Litton (1968, 1972),
and is basically an environmental psychology approach to determining the level
of human observer objectivity of classification within a comprehensive
system of landscape dimensions. The Landscape Rating Scales consist of
10 rating factors and 34 specific elements of landscape dimensions. A test
set of 100 colored slides was selected from a large collection. These were
compared with a 10 category schematic Graphic Landscape Typology set of line
drawings, which contained holistically the basic composition of frequently
occurring landscape associations. The test set then was reduced to 50 slides.
Five different panels of students and faculty were tested, consisting in
éotal of 250 people. Aesthetic appeal levels were then determined by
statistically massaging the combined landscape ratings and typological
judgements of the panels. Subsequently, a check list was compiled of

1,196 adjectives and descriptive phrases employed by the observers in
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describing any scene from the color slides. This is the Landscape
Adjective Check List (LACL). Craik contends that by reducing the list
to include only those adjectives or terms used § or more times by the
respondents, a LACL is available which has the advantages of everyday
language, brevity and ease of making judgments and recording them, a
breadth of coverage, and wide and flexible application and analysis.
Presumably LACL is also envisioned as a quick method of gathering
descriptive impressions and of reaching substantial concensus by large
samples of observers in the field.

Morisawa (1970, 19717, and 1972) and Morisawa and Murie (1970}, in
an interesting sequence of studies, used photographic and interview techniques,
However, this work also includes field measurements of geologic, hvdrographic,
cultural, biotic, and recreational attributes of 8 major drainage basins.
These stream basins range in geographic setting from Wyoming to New Jersey,
and provided a wide variety of natural environments for assessment. Field
data were gathered at appointed stations or by transects across the valleys
at determined dintervals. A ranking system based on field observation was
developed for the following group of "interest inventories': Geologic, 5
categories and 15 ranking levels; hydrologic, 6 categories, 18 ranking levels;
historical, 3 categories, 9 ranking levels; and recreational, 3 categories.
Almost 500 individuals were asked to rate 45 color slides on a rating scale
of 6. A 15 part questionnaire of user opinions for Green River was slso
developed, but the reports do not clearly indicate how this was coordinated
with the other measurement techniques.

In some ways these studies are an ideal assemblage of methods. They

permit comparison of quantitative measurements of landscape variables taken
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directly in the field with indirect and partly vicarious perceptual
evaluation gathered by interview and slide rating methods. Most signif-
icantly, the field measurements, assessment categories, and ranking levels
for soﬁe streams were the result of interdisciplinary effort by specialists
in various disciplines; thus geology, hydrology, vegetation, birds, and
mammals received directed attention. The stated goals of the study--
development of methods for objectively identifying and assessing values

of rivers in a natural, free-flowing state~—appear to be generally met.

The inventory system devised is simple but not very quantitative or

specific in terms of a specially stated objective of use in watershed planning.

Matrix Techniques

Dearinger (1968) used an appraiéal system for recreation potentials
developed by the USDA Soil Conservation Service, with the stated objective
of finding a way to evaluate the aesthetic and recreational potential of
small streams and their watersheds. His study concentrated on 2 small basins
of about 40 mi® each in the Lexington, Kentucky viecinity. The original
SCS (1966) plan recognized 12 types of recreational development and 10
"key elements' that affect to some degree the limiting potential of each
area consldered. Weighting factors or "multipliers" were assigned for
all row and column positions of the 10 by 12 development-key element
matrix. Each key element 1s rated on a 1 to 10 scale for each
development mode. The total score is obtained by summing the product
of the weight factors and the rating numbers; the system requires a
rather extensive data inventory for proper use. Dearinger modified the
5CS5 system to accomodate fangible and intangible natural and aesthetic
values peculiar to small streaﬁs in non-urbanized areas. His develop-

ment-key element matrix is reduced to 7 rows and 10 columns from rhe
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original 10 by 12. Assigned multipliers of weights range from a low of 1
to a high of 5, and are presumed to be an objective consideration of
actual conditions observed on the watersheds studied. Of interest is his
use of "disvalues" in a row-column position. This defines a key element
which, under certain circumstances, becomes a factor that precludes a
given activity or obviates the designation of an area as natural, scenic,
etce. Disvalues thus provide a negative rating value in the summation
process. This study was further enhanced by preparation of graphic
presentations, for example slope, geologic, soils, vegetation, and
development maps. A user questionnaire form was also devised. The study
admits to a lack of adequate key element data, the problem of subjectivity,
and concludes there is a need for a better way of simplifying and expediting
- the inventory process.

Leopold and Marchand (1968) and Leopold (196%9a, 1969b) have provided a
method for quantitative comparison of some aesthetic factors among rivers,
Fabos (1971) gives these studies high marks, and cites them as the finest
examples of quality-ranking systems yet devised for the purpose of evaluating
landscape for a single use. Such site evaluation discriminates mainly those
which are most appropriate for development and identifies those best ieft
undisturbed. Fabos notes that Leopold's is the only study to recognize the
time continuum of landscape, and provides alsc the most uncomplicated method
to evaluate the uniqueness quality and negative components in terrane.

No sophisticated tools or techniques are needed; determinations of parameters
can be made quickly in the field or from maps and airphotos. The specified
purpose of Leopold's study is to reduce or eliminate conflicts in the decision-

making process. By quantifying non-monetary values of landscapes which may
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have long-range sccial values, a trade-off is available for use in con-—
temporary economic evaluation techniques such as benefit-cost ratios.

The 1968 paper is a preliminary approach to a numerical description
of a riverscape (river landscape). Test sites were observed at a point on
24 streams in northern California. These sites were evaluated using a 28
factor inventory combined into 3 deseriptive categories: (1) physical and
chemical, (2) biological and water quality, and (3) humar use and interest.
Each factor for every stream studied was assigned a category rating ranging
from 1 to 5 on an arbitrary scale. The rating depended on measurement or
evaluation at observatibn points. A '"uniqueness ratio" for each stream
factor was computed by taking the reciprocal of the number of streém sites

" for all factors

sharing the same category rating. Adding "uniqueness ratios'

for a given stream site yielded a "total uniqueness ratio". Compution of this

ratio for all 24 streams permitted their relative hierarchical ranking.

Sites with the highest "total uniqueness ratio" were considered the "most

unique'. No value judgment was placed on the relative good or bad of unique-

ness. The "uniqueness ratio" has the advantage of quantifying uniqueness simply

without regard to the merits of its values or disvalues in a sccietal context.
The 1969 studies examined 12 sites on "wild" rivers in Idaho, and com~

parisons were made with some of the streams studied in Califernia. The

number of factors was increased to 46 and the factor groupings rearranged.

- At-a~-site observations were again used, the 46 factors evaluated at each

of the 12 stream sites, and total "uniqueness ratios'" computed. Some

semi-graphical procedures were also developed to pictorially show rating

scales of "walley character", "scenic outlook', etc. This procedure isolates

those streams that were "unique' either in a good or bad sense. Leopold (1969h)
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concluded that:
"The result of the data collection and analysis indicates
that it is possible to set up a list of factors that
influence the aesthetic nature of a given location. The
factors can be considered all together....by the computation
of a total uniqueness ratio, or they can be selected and
used in various combinations to express certain agspects
of a landscape's characteristics,"

Dearinger and Woolwine (1971) used Leopold's philosophy and wethodology,
and reexamined the application, develcpment, and analytical value of the
uniqueness ratio procedure. They also made a modest attempt to point out
the relationship of uniqueness to real value in economic terms. A total
of 58 streams in Kentucky were evaluated. All had drainage areas less
than 250 miZ, The number of category factors was increased to 54, to
compensate for geographical and "fluviological® differences between Kentucky
and Idaho or California. Measurements were by stream transect at preselected
sites. Voluminous data tables were organized and stream rankings assigned.
The tables would be difficult to use in practice. Dearinger did suggest
computer sorting of data as a valuable analytical aid. It would alsoc have
been useful to sort the 58 streams by ranking under physiographic subprovinces
to facilitate comparison and perhaps establish physiocgraphic subprovincial norms.
This would easily identify the most unique streams, either good or bad in
each subprovince. The report does, however, have the largest statistical
assemblage of basic data vet collected for any applied study.

Leopold et al., (1971) developed the most comprehensive information
matrix system yet devided. This report was prepared specifically as a pre-~
liminary draft, subject to improvement and change, for use in obtaining
and summarizing environmental factors in connection with legal reéuirements

for impact statements. The matrix provides a method for analysis and numerical

weighting of probable impacts. The overall rating is not torally quantitative
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as it includes the possbiliﬁy for many value judgments. An expanded
row-column format allows for 8,800 possible environmental interactioms.
The basic matrix can be expanded or contracted as desired, depending on
the statéd objectives of a particular action program and the geographic
area studied. Numerical weighting of the magnitude and importance of
given actions are based on factual data rather than personal preference
insofar as possible. The rating scheme is intended to discourage purely
subjective opinien and requires a reasonable attempt to quantify any
judgment of the results of probable impacts.

Although it is designed for different purposes than the previous
matrix for evaluating aesthetics of fluvial systems, this new matrix retains
vestiges of the earlier one. The descriptive factor categories have increased
in number, are divided into subcategories, and the total number of factors
considered is greatly expanded. Evaluation numbers for descriptive categories
now become many rows of "impact actions", each of which can be rated on a
scale ranging from zero to 10. The field evaluation matrix for aesthetic
factors previously used can still be extracted by judiciously selecting the
appropriate row and column designators from this more complex matrix.

Leopold includes an important flow diagram with this study. This is
reproduced herein as Figure 1. The most‘significant item in this idealized
flow of action programs is "D" in the figure. There is universal need for
introduction at this point in any decision-making procedure of gsomething
about the intangible and scenic values of landscape. The fundamental or basic
raw data thus introduced should be numerically expressed if feasible, and with
the highest possible degree of objectivity. Such input should enter action

flow as much in a study which comcerns only the scenic and aesthetic values
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A. Statement o objective

B. Technologic possibilities
for achieving objective

Ci C4 C. Proposed octions ond
oiternatives

3] *D. Environmental characier —
zation report prior o
initigtion of action

E. Alternafive engingering
plans

F. identification of impoct
and onalysis of mognitude
ond importance of impact

G. Assessment of impact

H. Recommendations

* Includes evolustion of iondscape aesthetics

Figure 1. Flow chart for development of action programs
(slightly modified from Leopold et al., 1971).
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of a single river valley as in a more generalized and complex environmental
impact analysis of a large geographic region.

Fabos (1973) made an extensive study to develop a landscape resource
assessment model for the metropolitan Boston area. General objectives
focused on development of a model for rating landscape resource values and
defining measurements and rating techniques. These then could be used to
measure and rate the affects of urbanization on landscape resource value
change. After refinement, the basic model was tested on selected subareas
within the metropolitan region. Hypothetical reallocations of land use were
assumed. An attempt then was made to define institutional changes that would
be needed to improve metropolitan landscape planmning processes, which would
maximize benefits of landscape resource values while minimizing effects of
the impact. A "visual land use comparability' matrix was developed but is
non-numerical. Graphic techniques included hand-drawn geographical distribution
isopleth maps of composi;e resource value change for several suburhban
commnities near Boston. The interview technigque was used to obtain input
from land use managers and public officials. The author admits that the
study has only limited utility, and suggests that any application of the model
should be oriented to take advantages of computer processing and computer
graphics.

One other study merits brief mention. Knudson et al., (1973} embarked
" on a short-term project commissioned by the Indiana Department of Natural
Resources, to determine methods and criteria for ranking the natural values of
free-flowing streams. Another objective was to then identify those streams
which are worthy of inclusion in an Indiana Natural Streams System. A simple

matrix called a "stream classification tally" consists of only 8 factors, each
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assigned a rating value of zero to 5. Criteria evaluation is limited
geographically to values or parvameters that can be seen from a canoe
floating on a ecreek. Thig confines assessment to a very narrow spectrum
of the total aesthetic or scenic potential of a stream valley. This
closely circumscribed measurement and rating system of recreational

values considerably limits a broader application of the study.

Summary and Critique of Methods

Study of landscape resources, parameters and intangible values generally
has followed one of 4 procedural methods. These are the graphic, interview,
viewing, and matrix techniques. Research investigations using these
techniques, either singly or in combination have varied in objectives, scale,
or spatial extent. Therefore, there is no sound basis for declaring that any
single study has definite advantages or achieves better results than any other
study. Investigation methods also range from purely gqualitative, through
semi-quantitative, to some matrix techniques wherein numerical rating values
are objectively assigned if at all possible. No totally numerical evaluative
system for landscape assessment has been devised, except for Leopold's
environmental input matrix.

Techniques used seem a direct reflection of the training and background
of the investigators. Social scientists, resource managers, and planners
appear to rely principally on one or more of the graphic, interview, and viewing
techniques in looking for results. Somewhat strangely, landscape architects
and geographers tend to also confine themselves to this mode. The matrix
technique has been used chiefly by geologists and engineers. Models or
rechniques that result in some kind of ordination procedure are bést.
Measurements can be made quickly and cheaply, and provide firm values or

rankings useful in the decision-action program shown in Figure 1.
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Several investigators whose work has been reviewed in rhis chapter
cite the need for computer processing of raw datra. The principal
objective of our study has been to take the best of the matrix methods

and adapt it for programming by computer techniques.







CHAPTER IV

LANDSCAPE AESTHETICS NUMERICALLY DEFINED:

THE LAND SYSTEM (PRELIMINARY MODEL)

Sefefd RNk

General Statement

All of the surface of the solid Earth has been sculptured to some
degree by the action of running water. Every geologist knows that fluvial
processes stand at the front of the pantheon of natural agencies that form
landscapes. It follows logically that most of our parks and preserved
scenic areas derive from fluvial action. Waterfalls, deep gorges, rugged
peaks, and many other major irregularities of scenic landscape have
resulted from ercsion by water, liquid or solid, on soil and rocks.
Running water plays a significant role even in arid zone landscapes, such
as the Sahara Desert or the Great Sand Dunes of Colorado. Because of
this universality, it is easiest and perhaps most informative to attempt
measurement and comparison of water—carved landscapes. The measurement
technique can be graphic, interview, photographic, semi-quantitative, or
quantitative determinations of something about physical and biological
variables associated with the fluvial process. Some previous attempts
to measure and rank landscape values are reviewed in Chapter ITI of this
report.

The LAND system (Landscape Aesthetlcs Numerically Defined) is a
modeling method which quantifies aesthetic factors and hierarchically

ranks difierent landscapes in terms of numerically derived indices. Only
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river valleys have been evaluated to date, but the gystem can be easily
modified to evaluate any part of the landscape of intervest.

Leopold (1969h}, stated that any scheme for comparing landscapes

must rest on some philosophical framework. The concept basic to our
philosophy, as with Leopold, is that any landscape that is unique,

either in a positive or negative way, is more significant to society

ori & local, regional, or national scale than a landscape that is common-
place. The evaludtion of a landscape initially requires an evaluation

of its "relative" uniqueness. Landscapes shown as relatively unique

must then be analyzed to determine why they are unigue. This is accom-
plished by definidg what is to be evaluated, and then numerically deter—
mining what part of this uniqueness is owing to characteristics which

are antithetical to the definition of what is being evaluated. TFor
example if we definé an "Aesthetic River" as those rivers or sections of
rivers which are cleéar running; unpolluted, and unlittered, then a stream
which is polluted and cluttered with garbage dumps along the banks would
be ranked very low &s an Aesthetic River even though it may be a relatively
unique river for the region. In a similar manner definitions can be
formulated to help define recreational potential, geological hazard
potential, industrial land-use potential, or any other aspect of environ-
mental planning of interest to pecple or organizatioms charged with
evaluation of alternative uses.

The LAND Model

Assessment factors to be evaluated are grouped into three categories:
1) Physical, 2) Biologic and Water Quality, and 3) Human Use and Interest.

The number of factors used within each evaluation category depends on what
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is to bhe measured and the detail of the evaluation. OQur preliminary
model evaluates 31 factors as shown in Table 1. This model, which
evaluates an entire stream reach in terms of numerical indices, is an
extension of Leopold's (1969a, 1969b) method which evaluates the

relative uniqueness at a site. Hach given factor is assigned a series

of evaluation numbers ranging from 1 to 5. Evaluation determinations

are arrived at from measurements and observations obtained from topo-
graphic maps, aerial photography, and field work. Each evsluation number
has no rank in value relative to the other evaluation numbers. Thus, it

should be emphasized that the evaluation numbers serve a descriptive

function only. For example, evaluation number 1 should not be interpreted

as ''better" or "worse" than any other evaluation number. What is

important is how many of the evaluated landscapes have a common evaluation
number for the same factor. Thus, if all streams in a group of river
valleys being evaluated are polluted by oily water (see Factor 16, Table 1),
then this indicates a common occurrence. However, if one of these streams
i1s clear-running, this is a unique situation for this factor for the example
chosen; however, this does not negate the commonness of o0il pollution in
this set of fluvial landscapes.

After evaluation numbers are assigned for every factor and for all
streams, a comparison of streams may commence. Although we recognize that
there is no degree of the state of being unique, a "relative' uniqueness
value for a factor may be computed.

The uniqueness value for each factor is determined from its
Uniqueness Ratioc (UR), defined by Leopold {(1969b) as the reciprocal of

the number of sites sharing the same evaluation number. This Uniqueness Ratio
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" TABLE 3. Matrix for inpur datz in the LAND syatem,
EVALUATION NUMBER OF DESCRIPTIVE & CATEGORIES
3 2 3 4 5
Factor
Na. Descriptive Catepories
Physical Factors
i Channel width (£t} < 10 18 e 30 30 to j00 100 to 300 > 3G0
2 Low fiow dischayree {(cfe) < 10 10 to 350 30 te 3100 106 to 200 > 200
3 Aveyage dischavge (cfs) < 10 10 to 300 100 ta 500 580 te 1000 > 1000
4 Basin ares (sq. mi,) < 10 i0 to 100 100 e 500 300 to 1000 > 1000
slinuous aeandering
) sinvous mesadering (el thout {(without
3 Channel pattern {pocl & rifflea) (pcol & riffieg) siffles) pool & riffles) braided
Ratic valley wideh o
6 helsht < 5 5 to 12.5 2.5 to 25 25 to 50 > 50
7 Bed material alluvium (&) 1007  A(75¥R{25) ACSOYR(S0) A{25IR(TS) Rogk (R)100%
Bank and vallaey
8 material uncon, (Uy 100% UL?5) (25 UCSBR(S0) H{253R(75) Rock {(K)100%
0005 to 001 o 005 to
9 Bedslope (fe/ft) <_-0005 001 005 .01 > 01
Width of walley flat
i0 (£e) < 200 100 to 500 300 te 1000 1000 to 5000 > 3000
11 Erssion of banks gtable A slunping m— eroding
12 Valley slope (:»:G) O to 10 18 ko 30 A0 o 50 30 to 70 70 to 90
13 Sinuosity < 1.25 1.25-1.5 1.5~1.75 1.75-2.0 > 2,¢
14 HNo. of tributaries none i te 3 4t 5 6 o 7 > 7
Biolopic and Water Quality
clear & Eresn
15 Water color colorless e tlnts P hroun
16 Floating mateviail none vegelbation foamy aily variety
bad & bank bed & banks eve:yﬁhing
17 Algae none partiy covered mostly covered covered
wooded with nixture cultivated
18 Landplants ~ f£loed plain apen brush wooded cultivated and othey
woo ded with mixgure cultivated
19 Landplavts «~ hillslope open brush woodad cultivated znd other
20 Water plante abgent agbundant
Human Use and Interest
21 Trash per 10G° <2 2 1o 5 6 ko 10 il to 50 >50
equally o - predominantly in
22 Varighility of tvash distyibuted localized sreas
free & partially parcially completely
23 Artificial congrol nasural gontrolled channelized chanpelized dammed
24 Utilities, bridees. roads Bone, < b 5 to 10 il to 20 > 20
cablos
trallors
campaiies farm mixture 2,3 & predominantly
25 Urbanization ao buildines few farm houges houges urban srban
26 Historical features nane 1 2 3 >3
X7 Local scene pleasing navseating
apen cioged by
28 View confinement hills, cliffs
29 Rapid & falls none abundant
recreation agriculture
10 Land use agriculture recreation urbanization & wrban & urban
31 Misfite NOGE 1 2 3 > 3




is a value which indicates how closely a stream approaches the state

of being unique for a given factor. TFor example, if 5 river valileys
are being evaluated and if all have oily streams, the Uniqueness

Ratio is 1 divided by 5, or 0.20. If one stream is clear-running,

than that stream will have a UR of 1 divided by 1, or 1.00; the 4
remaining streams, all oily, have a UR of 1 divided by 4, or 0.25 for
that factor. If 10 streams have the same evaluation number, the ratio
is 1/10 or 0.10; for 5, the ratio is 0.20, and for one stream, the ratio
is 1.00. The maximum value any landscape can have is 1.00 for each
factor, so for 2 factors the maximum total value is 2.00, etc. This
computation procedure for UR is repeated for all evaluation factors for
each fluvial landscape. The total uniqueness is computed as the sum

of all uniqueness ratios for each river valley, within each category.

We define the Uniqueness Index (UIL) as the percentage of total

possible uniqueness; or, stated another way, the Ul is only a measure of
the relative differences between stream valleys. To equate an unequal

number of factors In the three groups of evaluation factor categories,

each subtotal is divided by the total number of factors in each category

(see Table 1). The total for all categories is placed on the convenient
base of 1,000 by multiplying by 1,000, and then dividing by the number of
factors for each category grouping. This gives the UL for each category,
and the sum is the total uniqueness index for each stream. For example,
if for the group of ten (10) physical factors the total uniqueness is 5.0

out of a possible 10.0, the Uniqueness Index for physical factors on a 333.3

333.3 x 5.0

n = 167.0. The 333.3 scale is used so that the

point scale is
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entire Uniqueness Index for the 3 categories of factors will be on a 1,006
point scale.

All groups of factors are thus equally weighted, regardless of
the number of factors used. Also, a basis is allowed for comparison
between different landscapes from geographically disjunct areas, because
it is not necessary to consider only the highest value; it is also
possible to determine a "breaking point" for separating commonplace from
unique streams. Furthermore, the method of ranking has no connotation
of "good” or "bad", and because certain evaluation numbers in some
factors are definitely "bad" (such as large amounts of trash or obvicus
pollutants) it is possible for a stream or valley to be either "uniquely
good" or "uniquely bad." Thus the matter of preferential weighting is
left in the hands of the user of the LAND system; the computer data
handling technique is easily amended to accomodate eliminatrion or change
in evaluation number boundaries for any of the input variables (i.e., the
factors).

The next procedure is to evaluate what part of the uniqueness is
contrary to a predetermined definition. We presently evaluate four
additional indices: Wild River, Scenic River, Recreational River and
Aesthetic River. The first three indices are defined by the WILD AND SCENIC
RIVER ACT, PUBLIC LAW 90-542, 1968:

Wild river areas - Those rivers or sections of rivers that are free
of impoundments and generally inaccessible except by trail,
with watersheds or shorelines essentially primitive and
waters unpolluted. These represent vestiges of primitive America.

Scenic river areas - Those rivers or sections of rivers that are

free of impoundments with shorelines and watersheds still largely
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primitive and shorelines largely undeveloped, but
accessible in places by roads.

Recreational river areas - Those rivers or sections of
rivers that are readlly accessible by road or railroad,
that may have undergone some impoundments or diversion
in the past.

We define Aesthetic river areas as: Those rivers or sections of
rivers that are clear running, unpolluted and unlittered. Admittedly,
this definition is breoad and general. What is aesthetically pleasing
will vary from person to person. One individual may prefer a high
mountain stream such as Yellowstone River, whereas another may like a
lazy, meandering stream such as the Wabash River, or even a stream in
a swampy area because it provides habitat for game and other wildlife.
However, we believe that what is really unpleasing or nauseocus to one
will be unpleasing to nearly all. Most people would agree that greatly
polluted, industrialized streams such as the Mahoning River in eastern
Ohio or the Calumet River in northwestern Indiana are disagreeable. Thus,
a polluted, littered stream is considered unpleasing to most people, and
would have little aesthetic appeal. We realize this assumption has many
limitations and may reflect our lack of total understanding cof how different
individuals perceive the environment. However, it seems a satisfactory
working definition for the present stage of our model.

Given definitions of what is to be evaluated, we can derive indices
to hierarchically rank landscapes in terms of how well they fit the
predetermined definitions. The following section on calculation of

indices shows examples of how two of the indices, Uniqueness Index and
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Aesgsthetic Index, may be computed.

Calculation of Indices

In quantifying landscape unit wvalues for fluvial systems, we have

used a matrix of 31 rows (descriptive category factors) and columns
(evaluation numbers). This forms a Xy matrix and is shown in Table 1.
3

An example, as used in calculation of Uniqueness Index (UI), is shown

by the following format:

Xl,l Xi,z x1’3 Xl,4 x1’5 where:

x2’1 x2’2 x2,3 B ¥ o T, i = factor number {1 to 31)

x3’1 x332 S < Y o S, j = evaluation number (I to.S),
and

X3lfl XBle X31f3 X31f4 X31f5 Xi,j = pnumber of streams having

equal values of evalu-
ation numbers {(3) for a
given factor (i)
And to obtain the UI, proceed as follows:

1. Sum the number of streams having the same evaluation number

for each factor under consideration (i.e., the number of

streams in each Xi , matrix location).
»

2. The Uniqueness Ratio (UR) for each matrix location is merely

the reciprocal of the number obtained for X 3 in step 1;
2
1 .
thus, UR = - . An example: 1if for factor 1, a given
i,

stream has j = 4, and if the total number of all streams with

j =4 for factor 1 is 5, then the value for that factor is .200

(maximum value is %—* 1).
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3. Sum the UR values for all factors within a given category
to obtain 5 UR subtotals representative of each evaluation

number column. Thus:

Category 1 UR subtotals = lﬁzﬁlél (= 1,2...5)
E,Xi,j
i=1
i= 20

Category 2 UR subtotals

i
x
e b
M
[N

1§

Category 3 UR subtotals

i*;JZI

4. Uniqueness Index (UI) for each evaluation number in each

category is given by:

Ut = R subtotal % 333.3
number of factors in category

5. Obtain a total UI value by summing individual UI values over all
3 categories:

Total UL = UIl + UIZ + UI3

Although this procedure may seem complex, in reality it is quite simple
when the output is handled by machine processing. Examples of calcularions
and printout for real streams are found in Appendix A.

The Aesthetic River Index (ARI) may be derived from the Uniquenéss
Index (UI) by the equation:

ART = UT (1—3;*)

assigning a zero value to any factor antithetical to the definition of an
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Aesthetic River, and where:
ARI = Aesthetic River Index
UI = Uniqueness Index
x = fotal value of unigueness ratio zeroced
v = total value of uniqueness that could have been
zerded.

Shown somewhat differently, AT is calculated by first determining
the total amount the ihdex can be lowered if all detrimental factors
are given zero valie, afid using the tatlo of actual lowering (AL) to
rotal possible lowering (TPL). This is then multiplied by the unique=~
ness indéx (UIL) for édch category to arrive at the Aesthetic Index (AI).
For edch category:

AL

AT = Ut (1.0 - _T_P—L

This method of caleculating the aesthetic index is required because the
total amount the index can be lowered depends upon the values of the
factors that can be assigned zero value relative to the values of the
factors which cannot be eliminated.

The hypothetical examples that follow illustrate extreme cases
for the computing of any indices other than uniqueness index.

Case I. Index is calculated by summing ratios and dividing by
the total number of factors. Starred factors indicate those which may
be zeroed. In this case, calculation of AT is assumed for two streams

with equal UI.
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Factor Stream 1 Stream 2 Stream 1 Stream 2
1 1.0 .1 1.0 .1
2 1.0 .1 1.0 .1
3 1.0 .1 1.0 .1
4 1.0 .1 1.0 .1
5 1.0 .1 1.0 .1
*6 .1 1.0 0 O
*7 .1 1.0 0 §]
%83 Jd 1.0 4] §]
*9 .1 1.0 0 0
*10 L1 1.0 ¢ 0
Subteotal 5.5 5.5 5.0 .5
550 550 AT 500 50
5.5 x 1,000
(UI = _HHET)

For Stream 1, the total amocunt of lowering is only 50, whereas for
Stream 2 the total decrease is 500, even though the streams have
numerically equal Ul values.

Case IT. A hypothetical calculation, yielding identical Al values,

from 2 streams with greatly different UL wvalues.

Factor Stream 1 Stream 2
1 1.0 .1
2 1.0 .1
3 1.0 .1
4 1.0 .1
5 1.0 L
*6 0 0
*7 .1 1.0
*8 0 0
*Q .1 1.0
*10 0 0
Subtotal 5.2 2.5
(Ul.éiijiiﬂgg) 520 250
10
_ 550-520 _
AT (Stream 1) = 550 (1 - ggﬁjgﬁa) = 220
_ _ _ 250-250 _
AT (8tream 2) = 550 (1 336:36_) 220
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These two cases illustrate essentially converse relationships, but
show quite well how the various indices are computed and results com—
pared. Based on definjitions in Public Law 90-542, 1968, we have also
developed matrices for calculations of Wild River, Scenic River, and
Recreational River indices. The methodology used is similar to examples
shown for calculation of Aesthetic River index. Appendix A gives
examples of such calculations for natural streams.

In summary, calculations of indices within our proposed model are
based on the concept of uniqueness. Indices are defined by statute or
our own arbitrary definitions. Input data are compared to the constructed
definitions. Data contrary to a given definition are zeroed; indices
are then computed and fluvial landscapes hierarchically ranked. 1In
essence, we quantitatively determine how well a given landscape fits a
definition of an idealized landscape. In this way stream valleys can be
ranked in terms of how closely they approach the idealized predetermined
definition of a Scenic, Recreational, etc., river. Therefore the indices
are only as good as the original definitions. We therefore consider the
LAND system as purely a preliminary model. It is offered only as a start
in the evolution of a system to quantitatively evaluate landscapes in
terms of factors which are easily measured or observed.

Methodology and Data Requirements

Information concerning physical, biological and water quality, and
human use and interest factors are obtained from topographic maps, aerial
phqtography, and field observations.

Leopold's (1969b) study used 46 factors divided among these three

groupings of descriptive categories. We have maintained the descriptive
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category group subdivision, but have modified the number and type of
factors by eliminating, or combining them to better fit the natural
fluvial environments characteristic of the urban-rural setting of
Indiana. The result is a reduction from 46 to 31 in the number of
factors used (Table 1}.

Most of the evaluation factors are self-explanation. Physical
factors include those easily measured parameters of the valley and
stream, for example channel width and valley slope. Factors such
bank and valley material (Plate 1, 2, 3) are also easily classified.
Biologic and water quality factors are somewhat more subjective and
absolute numbers are more difficult to obtain {(Plates 4 and 5). We also
recognize that other factors could be added to this category; as geomor-
phologists, we included only factors which we thought could be readily
observed and evaluated in the field. Addition of an aquatic biologist
and other disciplinarians during the assessment stage of future studies
would obviously aid in rvefining this category of the preliminary model.

Human use and interest factors are those pertaining to local land
use patterns, historic development, or the local level of "throw-away"
psychology. 1In Plate 6 the old grist mill is an example of a structural

feature of historic interest. The covered bridge (Plate 7) or cabin and

gsea-wall (Plate 8) also are indicators of human use and interest. Misfits,

defined as objects which are out of place in the natural landscape, may
also be an evidence of human use., Manmade "eye sores" such as a large,
neon~lighted billboard in Yosemite National Park would be an extreme

example of an obviocus misfit. On a smaller, local scale the abandoned

washing machine in Wildecat Creek (Plate 9) and auto body (Plate 10) are misfits.
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PLATE 1

Erosion of bank and valley-fill alluvium along
Whitewater River. An eroding cut bank is in the
middle distance and cobbles are concentrated in

a point har in the foreground. The valley fill
material of the stream is glacially derived. Up~
lands in background are bedrock covered by a thin
mantle of till.
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PLATE 2

Limestone outcroppings and deunse growth of water
plants in the channel of Laughery Creek, Dearborn
County, southeastern Indiana. Pool and riffle
sequence in the stream shows clearly. Compare
the scenic characteristics of this part of the
stream reach evaluated with those shown in Plates
4 and 5.
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PLATE 3

Bluff of outcropping bedrock along Sugar Creek,
Montgomery County, west—central Indiana. Pemnnsyl-
vanian {(?) sandstone rests on Borden shale and
siltstone in the face of the bluff. An old point
bar, surmounted by an alluvial flat, is at the
left side of the picture. Adjacent uplands are
covered by a thin mantle of glacial t£ill. This
particularly scenic area is already partly in the
State Park system.
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PLATE 4

Aguatic plants nearly fill the channel of
Laughery Creek, Ripley County. Vegetational
clogging decreases stream flow and acts as a
sediment trap for fine~grained, suspended sedi-
ment, as seen in the foreground. (See Plate 5).
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PLATE 5

Channel of Laughery Creek a short distance down-
stream from point shown in Plate 4. Aquatic
vegetation totally fills the channel. This
stream reach may be "relatively unique" for the
region; aesthetic, scenic, or recreational values
compared to other streams depends on data inputs
used in the LAND model.




52

PLATE 6

01d grist mill and flume on Big Raccoon (reek,
Parke County, west—central Indiana. The mill
dates from the mid-19th Century and is an example
of a structure of historical interest. The
stream reach is characterized by bedrock out-
croppings in the channel (see middle ground of
photo), pool and riffle sequences, clear water,
and a great diversity of seasonally colorful
valley wall and valley flat vegetation.
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PLATE 7

Covered bridge across Sugar Creek on Indiana

Highway 234 south of Alamo, Montegomery County,
west—-central Indiana. Some covered bridges are
more than 150 years old and are considered his-

toric structures.
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PLATE 8

Sea~wall on Tippecanoce River, Carroll County. The
wall permits stabilization of grass-covered alluvial
flats, Tippecance River is already substantially
utilized for recreational purposes, and numerous
summer homes as shown here give part of the study
reach an almost suburban evaluation rating. However,
the stream has a high aesthetic index.
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PLATE 9

Abandoned washing machine in Wildcat Creek, Tippecanoce
County. Such misfits tend to degrade evaluation
ratings of otherwise scenically or aesthetically
pleasing stream reaches.
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PLATE 10

A scenic vista spoiled by junk -- abandoned
automobile in an otherwise pleasing rural setting
along Whitewater River in southeastern Indiana.
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We have differentiated misfitrs of this type from trash by the criterion
that a misfit cannot be easily removed manually by one individual.

Leopold (19269b) used an "at~a-point' scheme in determining
evaluation numbers for each factor of his descriptive categories. The
points used were commonly bridges or other'plac@s of crossing. We
believe that the at-a-point method introduces bias and artificiality
of conditions. Bridges constrict flow and over time alter the regimen
and bank and channel conditions immediately upstream and downstream.
There is a tendency towards greater accumulation of trash and misfits
at these crossings. Other examples of distortion could he cited but
these suffice as illustrations. Furthermore, because any form of
developrnent, such as z dam and reservoir, channelization, or recreational
improvements for fishing and canceing involves a longer stretch of a stream
valley, we believed it absolutely necessary to consider a stream resach
rather than confine observations to a single location. Therefore, the
preliminary LAND model evaluates a length of stream valley five hundred
{500) times the stream channel width, normally extending upstream from a
gaging station which is used as a control on stream discharge. For example,
a stream 100 feet wide is evaluated for a distance of about 9.5 miles.
This decision to evaluate a valley reach 500 times channel width is com-
pletely arbitrary. What we wanted to accomplish in cheoosing a study reach
was to base a length of valley on some standard parameter that varles
directly with the length of reach; in this case, the parameter is stream dig-
charge. Thus we evaluate a short reach of valley for small streams and a
longer reach as chammel width increases. The only other gqualification is

that there is sufficient stream gage data (generally 10 years of record)
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to determine flow duration and average discharge.

The procedure in evaluating a given river valley is;

1. Measure channel width, from a topographic map or aerial

photograph, to determine the length of wvalley to be evaluated.

2. Divide the study reach into ten equally spaced increments,

and mark the 10 stations on the field map. Field observations
and measurements are recorded at these stations. Photoegraphic
and other documention may alsc be obtained.

3. Record measurements (office or field) and field observations

in terms of evaluation numbers for each of the descriptive
factors shown ia Table 1.

4. Evaluate and hierarchically rank the evaluated fluvial

landscape with other river valleys similarly analyzed.

U.5. Geological Survey 1:24,000 (7%' series) topographic maps are
the best current source to use as a base for this type of analysis. Un-
dodged, black and white aerial photographs at a 1:20,000 scale were also
used for obtaining data. These photos are readily available from various
agencies.

Field observations of study reaches are best obtained by canoe traverses.
Landings are made at most of the 10 field stations to complete the check list
for all factors obtained from field measurement, for example the count of
trash and litter (factors 21 and 22, Table 1) or landplants (factor 18).
Most predetermined field station points normally are not accessible by
road, and "walking the bank" is commonly impossible and tedious at best.
Although Indiana presumably has no "wild rivers", the authors (not being

Olympic calibre canoceists) tend to dispute this contention. More than one
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wetting of body and clothing and dents in a 17 ft length canoe are
adequate testimony of the field experience.

All data are processed by computer. Output includes tables and
graphs which list and hierarchically rank the evaluated landscapes in
terms of desired indices. The computer program is Appendix A of this
report and examples of output not discussed in the text are in Appendix
B. It is emphasized that although data analysis is facilitated by use
of the computer, the indices, tables, and graphs can alsoc be produced
manually.

Weighting

All evaluation factors were given egqual weight, in determination of
UR and UI. Tt is possible, of course, to assign various levels of
weighting in the data input function. Zeroing of certain facters in
determination of Al or other indiceg iz a function of index definition
rather than weighting. Weight levels could be assigned as desired to
factors used in determination of these indices. Slight changes in the
data processing program would accomodate these changes.

Bias

Because only streams with gaging stations were used in this study,
we have an overweighted sampling of larger streams, because very few
small streams have gages. This emphasis is partly justified, however,
by the reasoning that most streams undergoing pressure, 1.e. being con-
sidered for "improvements' or development are large ones. By adjusting
the range of values in the evaluation number columns of the Physical
Factors category, it is possible to eliminate or "mask-out" smaller streams

and simplify a hierarchical ranking of only the larger streams. Even so,
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it is desirable or perhaps necessary to include a diversity of stream
size 1in a given study area or region in order to maintain a good
sampling; ctherwise, all streams in an area tend to fall into the same
evaluation numbers and thus would tend to determination as "extremely
common. "

It should be noted that because a longer reach is used for a wider,
i.e., larger stream, it would seem that there should be a greater number
of highway bridges, railroad bridges, and utility crossings in a given
reach. This tendency is not evident, however; except in largely urban
areas, the most likely reason is that a small stresm is relatively easy
to cross, and small bridges are cheap; therefore, wherever a road inter—
sects a stream a bridge is built. As a stream increases in size expense
increases until only major highway crossings have bridges. Because of
this, access to small streams is as great or greater than to large streams,
and therefore other factors such as incidence of trash, misfits, and water
quality tend to even out for an entire reach.

Observational and measurement bias are another matter. A reasonable
objection to the LAND system is that "human bias' is invelved and
therefore the numerical determinations are also biased, i.e., the system
is subjective, not truly objective. Other semi-quantitative or quantitative
aesthetic measurement schemes, reviewed in Chapter 1II, have been roundly
criticized by Coomber and Biswas (1972); procedures used by Morisawa and
Murie (1966) and Dearinger (1968) are summarily dismissed as conventional
or as of little use. The Leopold methods (both uniqueness and matrix)
are more vigorously attacked by Coomber and Biswas (1972, p. 39-40),

principally on the grounds of presumed arithmetic invalidity, relative
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credibility, lack of scientific sampling, relevancy of original
input of variables, etc.

Because the present study is a variant of the Leopeld method, it
can be attacked for at least some of the same "failings." We agree
that it is impossible to identify all "relevant unput variables™, to
assume that equal weighting should be assigned invariably to all factors,
or that subjectivity is entirely removed from the process of field
observation and measurement. However, we believe that subjectivity of
this last category is at the lowest level possible. Although we are
not scciologists, we conducted some casual experiments during the process
of measurement and observation. Teams of high scheol students, college-
level non-science majors, and adult outdoorsmen went through the same
procedures of office measurement and field observation and measurement
as the teams conducting the study. In some instances, as little as 30
minutes of briefing was given these other teams prior to entering the field.
In each case, assignment of evaluation category values varied little from
that of the experienced field teams. There are no asgertions or claims as
to the statistical or other validity of these casual experiments, but we
- believe a controlled study by appropriate professionals would reach similar
conclusions.

We do believe, however, that questions of bias or subjectivity aside,
the numerical assessment scheme used is better than the questionnaire or
viewing techniques reviewed in Chapter III. The field approach is at least
first-hand, rather than a second-hand vicarious experience. Furthermore,
with teams evaluating several streams during a short time period, and with

all output handled by machine, it is very difficult for a single operator
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to deliberately or unconsciously prejudice the results.

Measurement of Descriptive Category Factors

Table 2 shows four ways in which the descriptive category factors are
measured or evaluated. It is readily apparent that most factors are
evaluation by a combination of field, map, and aerial photographic
measurements. A few are measured solely from topographic maps or obtained
from stream flow records.

Some additional commentary on the measurement procedure follows;
this may be useful to the reader.

Channel Width. This is measured from aerial photos of appropriate

gscale, but is checked in the field, at bankfull stage, to correct any
error. Gaging station records establish an initial control to determine
size (width) of streams. Figures given in the evaluation number columns
were arbitrarily chosen after experimentation, to fit the general size
range of Indiana streams, and in consideration of the fact that otherwise,
because of a lack of gaging stations, very small streams would rarely

be evaluated.

Low Flow Discharge. This is taken from the 90% point on the published

flow duration curve.

Average Discharge. Taken from gaging station flow records. No

attempt was made to consider changes in drainage hasin size or average dis-
charge throughout a stream reach. However, all streams were treated in
precisely the same manner, and these changes should not influence or bias
the evaluation.

Basin Area. Determined in same manner as average discharge. TFor large

streams, the gaging station is always in the furthest downstream measurement

station.
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Channel Pattern. FEvaluation columns follow Leopold's scheme

and standard geological classification of stream patterns and is

purely a field determination, although maps or aerial photos can be

used in part. Most streams evaluated in our study developed pool-
riffle patterns, regardless of whether they were gtraight or meandering.
Braided patterns or torrential flow did not occur on any streams studied.

Valley width~height ratio. The topographic break at the top of

the valley can be determined from air photos; the corresponding height
above the stream can be obtained from the topographic map. An appro-
priate number of measurements along the reach evaluated provides an
average for the valley.

Figures shown in the evaluation number columms are really quite
arbitrary, and boundaries were drawn after experimentation with the
general range of valley width-height ratios for Indiana streams. The
distribution finally chosen tends to distribute natural stream data
across the evaluation number columns. In a situation where all streams
of a grouping would fall in the same evaluation number column, column
values can be modified to remove borderline céses, changed to effect a
redistribution between columns, or simply nulled from the evaluation pProcess.
Obviously, it is also possible to set boundary conditions so that every-
thing falls into one column or into separate columns. The only require-
ment is that when decisions are made they are done without bias to any
particular stream and that divisions between columns are systematic.

Bedslope. Measure chamnel length between contours over the reach.

Width of Valley Flat. Measured as width of flood plain, or distance

from point of bankfull stage to break in slope at base of valley wall.
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Valiey Slope. Horizontal distance (h) measured normal to contours,

from upper topographic break to break at contact with valley flat.
Vertical distance (v) is determined from the topographic map. The

; -1 v
slope 1s then equal to tan l-ﬁ .

. ] length of stream )
Sinuosity. Egual to length of valley' Both values may be obtained

from the topographic map.

Number of tributaries. All perennial and intermittent streams for the

entire reach are counted on the topographic map. It should be remembered
that in Indiana most maps rarely show intermittent tributaries smaller
than third-order.

Water Color. Sampling with a clear glass (Mason jar) container is
better than direct observation of color from the stream.

Floating Material. Evaluation category columns could be rearranged to

identify and separate different types of water surface vegetation. The
"variety" column indicates that two or more of the other four categories
are present. The class "foamy" may indicate either natural turbidity or
presence of soap and detergents. The investigator must decide if enough
foam, o0il, etc. is present to note it as important; subjectivity is
minimized if all streams are treated equally.

Alpae. Abundance and type (floating or attached) varies according to
season of year and stage of flow in the stream. If all streams of a sample
group are measured within a short time span, these variations should be
insignificant.

Landplants. Determinable to some extent from air photos, but only
field observation will show if unusual, endangered, or relict forms are

present.
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Water Plants. No species identification was attempted. FEach

investigator can determine appropriate column assignments on the basis
of abundance or species.

Trash. The number of pieces of visible trash are counted for a
100 ft interval at each station along the reach. Variability 1s com~
puted by first determining the average amount of trash for all stations
on the reach, and then subtracting this average amount from the actual
amount at each statiom. If a large trash dump is at one statien, whereas
other stations are relatively clear, the average for the reach would be
erroneous and misleading if the variability factor is not included.

Artificial Contreol. Free and natural means the stream is free of

any bank controls designed to prevent slumping or erosion. Partially
controlled implies that channel bends have blocks (brush, crushed stone,
etc.) to decrease erosion. Partial channelization includes straightened
sections of the stream or walls erected to confine the stream to its
natural channel. A complete channelization extends these controls over the
entire reach. If a dam exists anywhere within a reach, the entire reach

is considered dammed because of control the dam exerts over flow regime

and pattern both upstream and downstream.

Urbanization. Column 2 (Table 2) includes a mixture of open ground,

weekend cabins, campsites, trailers, and a few farm outbuildings. Column
3 includes tilled fields and farm structures dominating the scenic vista.
Column 4 is suburbia -— a mixture of small towns interspersed with farms.

Historical Features. Collectively the total number of points of his-

toric interest —— covered bridges, water wheels, old forts, battle grounds,

pioneer structures, etc.
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Factors not inciuded in the foregoing discussion are self-

explanatory.



CHAPTER V

EVALUATION OF NATURAL STREAM VALLEYS

FhfkRkkRhk

General Statement

Twenty stream valley reaches (Fig. 2 and Table 3) from various
physiographic subprovinces in Indiana (Fig. 3) are used as illustrations
of the preliminary LAND system. Basic data measurements and observations
were made for other stream reaches, but the 20 streams used suffice as
applications of the model. No streams were studied in areas of predom~
inantly bedrock controlled channels in southwestern Indiana nor in the
Northern Moraine and Lake sector of the state. We realize that additional
factors can be added to the basic model to increase applicability and
creditability of the results; examples might be better listings in the
biologic and human use and interest categories. More specific legislative
definition of riverine types would also be helpful. We elected only to
select factors and evaluation levels which we considered ourselves competent
to evaluate. This necessitated not including numerous factors thar perhaps
could be included in a refined model or a model designed for other evaluation
purﬁoses (see Chapter VI). This also emphasizes the need for more broadly
hased, multidiciplinary participation in this type of research. The
present version of the LAND system is primarily a method to quantify
various factors of a fluvial landscape such that different areas may be

hierarchically ranked in terms of a set of selected indices,
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TABLE 3,

(Data in part from U.S. Geological Survey, 1972).

70

General Characteristics of the Evaluated Stream Valleys

River

Big Monon Ditch
near Francesville

Big Pine Creek
near Williamsport

Deer Creek near Delﬁhi
Eel River near
Logansport

Little Indian Creek
near Royal Center

Rattlesnake Creek
near Patton

South Fork Wildcat Creek

Tippecance River
near Delphi

Wabash River at Lafayette

Wildcat Creek at Owasco
Big Blue River at Cartchage

Big Raccoon Creek at
Coxville

fiel River at Bowling Green

Flatrock River near
St. Paul

Laughery Creek
near Farmers Retreat

Salt Creek near Peerless

Sand Creek near
Brewersville

Sugar Creek near Byron

White River at Spencer

glacial till, alluvium,

glacial till, alluvium,

bedreck in lower reaches

glacial 411, alluvium

glacial till, alluvium

glaciel till, alluvium

glacial till, alluvium,

glacial till, alluvium

glactal till, slluvium,

glacial till, alluvium,

glacial till, alluvium,

glacial till, alluvium,

glacial till, alluvium,

Channel Width Ave. Discharge Basin Area Predominant
{ft) {cfs) (sq. mi.) Sinuocsity Bank Material
75 138 152 nearly glacial bill

1.00
65 240 323 1.57 alluvium, bedrock,
glacial till
95 231 274 1.67
bedrock
116 707 789 1.27
30 26 35 nearly glacial t1ll
1.00
16 9 7 1.70
50 229 243 2.50
285 1,585 1,865 1.61
430 6,242 7,267 1.07
bedrock
60 333 396 1.7
55 189 184 1.17 glacial till
[ 438 440 1.22
hedrock
99 823 830 1.42 alluvium
82 308 303 1.18
bedrock
B& 266 248 1.36 alluvium, bedrock
85 653 573 1.20 alluvium, bedrock
67 163 155 1.34
bedrock
111 628 668 1.15
bedrock
207 2,981 2,988 1.23
hedrock
191 1,247 1,224 1.30

Whitewater River at
Brookviile

alluvium, bedrock
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In discussion of the evaluation listings in subsequent sections
of this text, the authors with minor exceptions have deliberately re-
frained from adding lengthy gratuitous comments about the results
which are presented in graphic or tabular form. This eliminates any
inadvertent chance of bias that might result from descriptive analysis
or discussion. The reader may therefore draw his own opinions or
conclusions about the relative ranking or merits of individual streams.

Evaluation of Uniqueness Index

Evaiuatien numbers for the 20 stream valleys are shown in Table 4.
The Uniqueness Indices were derived from these numbers. The Uniqueness
Index (UI) for each stream has a possible maximum of 1,000 points (333.3
for each of the three main categories of factors).

The results of the uniqueness analysis for thf first 10 valleys
listed on Figure 2 are shown in Table 5 and Figure 4. It is interesting
to note that the largest and smallest streams, Wabash River and Hattlesnake
Creek respectively, are the "most unique." It is also interesting that
for all 10 streams the contribution of each of the three descriptive
factor categories to the Uniqueness Indices is fairly evenly distributed.

We believe that to make the LAND system of greatest practical value
and relatively easy to use, the population of 10 streams is too many to
evaluate. We therefore experimented by varying the number of streams used
in a single grouping, and concluded that at least five streams of more
comparable size should be analyzed for realistic results. Table 6 and
Figure 5 are examples of results from evaluation of a grouping of five
streams; Big Pine Creek, Deer Creek, Fel River, Tippecanoe River, and

Wildcat Creek at Owasco. These are the same five evaluated streams
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referenced in the discussion of how various indices are derived. Evalu-
ation of two additional groups of five streams each are included in
Appendix B.

The model is sensitive to changes in the number of streams evaluated.
This owes to how much the added stream is similar or dissimilar to the
other streams. It appears to be especially sensitive in terms of physical
factors. Figure 6 shows one example of the variation of unigueness as
the number of streams evaluated increases from four (4) to ten (10). The
top line y = 1000, where y is Uniqueness Index, is the maximum uniqueness,
The bottom line y = i-lOOO, where y is Uniqueness Index, and x is the
number of streams evaluated, is the minimum uniqueness. It is our opinion
that the magnitude of change of the indices will decrease és improvements
in the model are achieved.

Evaluation of Aesthetic River Tandex

The Aesthetic River Index (ARI) is derived from the equation:

ART

Ul (1 - E) where
¥y
ART = Aesthetic River Index
ULl = Uniqueness Index
% = the total value of uniqueness ratio zeroced
y = the total wvalue of uniqueness ratio that could have been
zeroed.
This equation is used to compute an ARI for each of the three categories;
the sum is then the final index. Table 7 shows the factors and evaluation
numbers zeroed for the Aesthetic River Index. Table & shows how the ART is
computed for biologic and water quality indices. Aesthetic River Indices

for five (5) evaluated Indiana river valleys are shown in Table 9 and
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1000 Y & 1000
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Figure 6. Example of the possible variability of uniqueness as
the number of river valleys evaluated is changed.
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Example of Unigueness Index (UT)

and Aesthetic Index {AI) Computation

Assuming:

Computed for biologic factors only, Deer Creek,

Tables 6 and 9.

Factors 15, 16, 17 can be contrary to the definition
of an Aesthetic River and so may be meroced.

Unigueness {(UI} Index

Fact

15
is
17
18
15
20

Aesthetic River (ARI) Index

or Uniqueness Ratio

1.000
0.500
¢.333
0,250
0.333
0,333

Total 2.75

U1 = 2.75/6 {333.%)

13

Ur = 153

Factor Uniqueness Ratio
15 0.000
16 0,000 Amount zevoed from factors
17 0.333 15,16,17 is 1,500
18 0.250
19 0.333 Amount that could have bheen
26 0.333 zeroed is 1.833
Total 1.25
ARI = UT (1 = 3) ® 1s amount zeroed
¥y 1z amount that could he zersed
1.500
ART 133 (1 - ii?ETg)

ART = 28
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Figure 7. All graphs showing the variocus indices aliow for comparison
of the Uniqueness Index in the top row for each stream with the
appropriate new Iindex in the bottom row. This allows for easy deter-
mination of the amount the Uniqueness Index was lowered for each stream
by zeroing factors antithetical to the definition of the new index
being derived.

Wild, Scenic, and Recreational River Indices

These indices are computed from the same general equation used to
calculate ART. The data are compared to the definition of what is to
be evaluated and evaluation numbers contrary to the definition are zerced.
Table 7 shows the factors and evaluation numbers zeroed for the Wiid
River Index (WRI), Scenic River Index (SRI), and Recreational River Tndex
(RRI).

By statutory definition there are no wild river areas in Indiana.

The analysis merely ranks the streams hierarchically in terms of the
definition for a wild river, i.e. to what degree a stream approaches "wild-
ness.' Table 10 and Figure 8 show the Wild River Indices for five (5)

of the evaluated streams.

Indiana does have scenic river areas, and therefore, the LAND analysis
has some real application. The Scenic River Index (SRT) is derived from
the Uniqueness Index in the same manner the Wild River Index was computed.
The results for five (5) streams are shown in Table 11 and Figure 9.

Indiana also has recreational river areas, and the analysis for
Recreational River Index (RRI) should have application. Table 12 and

Figure 10 show the results of the RRI evaluation for five (5) streams.
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Discussion of Results

It is difficult to analyze the results or to determine their
significance. There is little doubt that the concept of umiqueness
and Uniqueness Index can be used to hierarchically rank landscapes.
However, uniqueness is very sensitive to the number of streams evalu—
ated and adding an additional stream or streams to a grouping may
considerably change the results. It is hoped that future modifications
of the system can be devised to minimize these changes.

In quantifying landscape aesthetics we have tried to separate emotion
from facts, and to some extent this has been accomplished. However, we
have not removed all subjectivity. In fact a new type of subjectivity
may have been introduced: that of the trained observer. This sub-
jectivity may persist although it is more subtle and is masked by the
numbers. The initial choice of categories, factors and bpundaries for
evaluation numbers are all subjective decisions. However, the data
analysis is not subjective. Once parameters are chosen, observed, and
recorded the influence of the operator is removed. This is distinctly
different from a purely qualitative verbal report by a trained or untrained
observer. It is our expressed hope, however, that the general perceptive
impressions one gets in the field as to which streams have aesthetic value
will be consistent with the numerical analysis. For example, after studying
the 10 streams (Fig. 4) we agreed that, on the basis of impressions garnered
in the field, Big Pine Creek was a relatively unique and scenic stream
with considerable aesthetic value. Our analytical results, using variocus
combinations for Uniqueness Index and Scenic River Index, consistently

rated Big Pine Creek as relatively high. Other areas of agreement were
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that Wildcat Creek, though beautiful, is relatively commonplace for
the region, and that Tippecanoe River, already heavily used and some-
what despoiled through long-term recreational pressures, would rank
relatively high in an aesthetic sense 1f it were returned to a
pristine state. In both cases, analytical resulis tend te¢ support
our original perceptive assessment as reached in the field. This is
encouraging and is an indication that the LAND system is consistent
with more basic perceptive mechanisms. The values presented in the
graphs and tables appear guite realistic if compared to non-numeric
field assessments. This coincidence of relative levels of agreement
between the two approaches to aesthetic evaluation therefore suggests

that the LAND system of analysis does have operational value,







CHAPTER VI

GENERAL SUMMARY AND RECOMMENDATIONS

B

Geomorphology has been defined as the study of landscape and the
geologic forces that produce it. Our scientific studies of the constantly
acting dynamic processes that change the "face of the Earth" have tended
to ignore the fact that mankind has the power to create aesthetic disruption
or destroy the natural landscape. There is a moral burden, then, for
those who know something about the natural processes that produce the
Earth's scenery and physical environments to use the fundamental constructs
of geomorphology and related sciences to 1) find a way to rationally assess
the impact of potential human action on the scenic environment,; Z2) to help
protect and preserve the national landscape heritage, and 3) to propose
ways to predict and monitor the probable effects of any number of alternative
future developments. These responsibilities are sufficient justification
for conducting studies of the type described in this report.

Passage of several Federal laws, such as the Wilderness Act of 1964,
the National Wild and Scenic Rivers Act of 1968, and the National Enviren-
mental Policy Act of 1969 has clearly indicated that the policy of the
Federal Government is to foster the preservation and protection of certain
aspects of the natural landscape, so that their values shall be retained
for the benefit and enjoyment of present and future generations. However,
it is a far cry from the decree to the deed. Because of polarization of

individual, agricultural, communal, industrial,_recreational, and agency
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interests many arguments have arisen and the solution of many points
of conflict has not been forthcoming. One reason for the fallure to
resclve these arguments has been that very little methodology existed
or has been developed with which to attack particular controversial
issues. Methodology is only a means to an end, but it is nevertheless
the key to developing techniques and criteria which provide sound inputs
into decision-making processes. Even after decisions are reached, sound
methodologies and criteria are useful in planning implementation pro-
cedures as they pertain to alteration of natural landscapes and the
use and management of natural resources. Preparation of inventories,
identification, measurement and analysis of appropriate input parameters,
and recommendations for alternative management schemes should also be
used to refine methods of economic modeling and play a role in understand-
ing the social ramifications of each alternative course of action.

The purpose of this paper is to introduce the LAND system, which
is a practical, quantitative method to hierarchically rank landscapes in
terms of some predetermined definition, for use in alternative land use
planning studies. The parametric, dating-sorting procedure employed is
designed to provide an easy-to-use and understand method for landscape
evaluation. We believe that planners, landscape architects, engineers
and agencies who are considering proposals for landscape modification
will use a method that allows various alternatives to be gquantitatively
evaluated so that facts can be separated from emotions. This is especially
important if a balance between economic considerations and less tangible
variables such as beauty, aesthetics, and human satisfaction and mental

pleasure is attempted. Furthermore, such a relatively objective evaluation
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should certainly be considered as a necessary part of environmental
impact statements, where it is desirable to have as an unbiased
evaluation as possible of "what really is there" prier to consideration
of alternative proposals for landscape meodification.

The basic concept of uniqueness (Leopold, 1969b) is retained in
modified form and various indices are computed using the LAND system
of analyses. The use of descriptive category factors and evaluation
numbers to derive a set of indices for landscape measurement appears to
be a valid procedure. The primary objective is to affect comparisons
of existing situations with a hypothetical or ideal land use as outlined
by a statutory or some arbitrary definition. Therefore, construction
of initial definitions is crucial and results are only as good as the
definitions, i.e., how well an index as defined really depicts what ig
being evaluated. A poor or incomplete definition of an index cannot
be expected to provide significant results.

For any further testing of fluvial systems, the LAND system
can easily be modified to evaluate different types of landscapes in
various geclogic, physiographic, and biologic settings. Ian fact, we
anticipate that the evaluation factors and the boundaries between
evaluation numbers must change as the LAND model is tested on diverse
landscapes of other physiographic provinces. Establishment of evaluation
factors and boundary conditions for evaluation numbers is the most
subjective part of the operational procedure and therefore is the most
controversial. However, once all concerned parties agree on a definirion

of what is to be evaluated, then the factors, evaluation numbers, and
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the results will be consistent and can be duplicated by other workers.
The LAND system can just as easily produce a different set

of indices to evaluate non-fluvial landscapes. The number and

designations of descriptive category factors, and the evaluation levels

and their boundaries will obviously differ from those used to show

ranking of stream valleys, but the analytical procedure will not

change. This type of parametrie analysis may find application in

refining the process of site selection for engineering projects such

as dams, highways, and building complexes: location of parks and

recreational areas; and in defining a comparative level of uniqueness

characteristics of political subdivisions. Melhorn and Keller (1873)

have suggested the possible applications of the LAND system to highway

routing or transportation corridor selection. In theory, it should

be possibie to modify the LAND system to permit 'total landscape

evaluation” of a topographic quadrangie, political subdivision, or

other arbitrarily defined unit area. A preliminary example of a possible

total landscape assessment concludes this report. This example is not

presented as a formally numbered table; rather, it is presented only

as a springboard from which the interested reader can build an evaluation

matrix, to suit his own needs.
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TOTAIL LANDSCAPE EVALUATION FACTORS

(Preliminary)

Physical

1. Water~FErosion related

Total relief (maximum relief)

Height of wvalley walls (local relief)

Character of wvalley walls (slope)

Amount & type of dissection (hysometry)

Drainage patterns

Drainage density (blue-line only, or V-construct)

Drainage Fregquency (number/sq. mile)

Lakes: natural, artificial: size (area), number, percent of total
area

Swamps and marshes: size (area), number, percent of total area

Rapids and waterfalls

2. Materials

Alluvial material: percent and type
Glacia]l material: percent and type; glaciofluvial vs. till
Bedreck: - percent of area in outcrop; rock type, classes and percent

a., Volecanice d. Aeolian
b. Glacial e. Lacustrine and unconsolidated
¢. Bedrock ma rine

Seils

3. Morphologic (Form Families)
Plains, hills, plateaus, mountains, valleys, etc.

Biologic

1. Vegetation: type and percent for each type; timber, brush, aquatic,
agricultural plants, grassland or pasture
spatial relations

2. Unusual or relict plant assemblages
3. Unusual or relict faunal assemblages

4. Water quality and color; algal growth

Human Use and Interest

1. Transportation: bridges, roads, railroads, airports; percent of area

2. Land Use: Urban, Surburban, rural (agricultural), recreation,
diverted acreage (parks, cemeteries, etc.)

Population density: uninhabited, sparse, medium, heavy

Power sources: Pipelines, transmission, power stations, dams

Mineral resources: Quarries, pits, mines, smelters, oil wells

Industry: mnone, light, heavy; total percent of area in structures

Historical & Archeological features

Misfits: Jjunkyards, dumps, sanitary landfills, spoil areas

Trash, billboards _

View confinement: owing to vegetation, topography, human development

Local scene: nauseating, neutral, mildly pleasing, pleasing, extremely

pleasing
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INT ¥ E3INA ¥Nd INAENA3NT AN
Indund3andunadaFN0enNd 3Inddand
3N0ENG3INGENGINAENA3NIUN D
N0 NdINCENEINABNGINT N
3ndJdnd
Ingand
indand
InduEnd
anjund
angund
3N0yNd
Angung
3Nddnd
FNJAnd
andand
Inddnd
angand
Anddnd
angand
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PROGRAK LAND {INPUT,CUTFUTTAPES=INPUT, TAPEG=0UTFUT)

PROGRAW LANC CCHPLTES THE RELATIVE UNIQUENESS INDICES
AND OTHER SUBSEQUENT INDICES AS THE USER DEFINES.

USER IWPUT IS AS FOLLCHES

JOB FILE
7FB/79 (ARD { END OF FILE )
SOURCE PROCRAE

7/£8/79 CARD ¢ ENE CF FILE

DATA AS FOLLOWS

CARD 4

CARD 1 CONYAINS FIVE INVTECERS WHICH CETERMINE
THE NUKRBER OF UNITS BEING EVALUATED ¢ I 3,
THE MOOE OF THE PROCGRAPR ¢ ICCDE b,
THE NUMBER OF DIFFERERT MATRICES WHICH ARE EVALUATED ¢ ICT 3
THE NURBER OF FACTORS EEINC EVALUBTED ( M#H )
THE NUMBER OF OIVISICAS CF FACTORS § N )
THESE INTEGERS ARE FLACHED CN THE OATA CARD USIAG & SIS FORMATY

CARD 2
CARD 2 CONTAINS THE BRESKIRC POINT FOR EACH DIVISION,
IN OTHER WORDS THE NUMEER CF THE LAST FACTOR IN EACH DIVISIOCH.
THIS CARD IS PUMCHET LSIas A SIS FORMAT
THE USER MEEDS T0 FILL CNLY AS MANY OF THE FIVE CATA
LOCATIONS AS THE MUWEIER CF OIVISIONS HE IS USING.

CARDS 34, 3By 3L, EIC.
THE MEXT DATA CARLS CONTRAIN THE NAMES OF THE
BIVISIONS OF FACTCRS. THE BMEMES ARE PUNCHED IN
THE FIRST THWENTY-FCLR COLUPNS OF THE CAERD AND
MAY BE SHIFTED IN THE FIELC TO GIVE A MCRE PLEASIMG OUTPLT.
ONE CAKD IS USED FOR EBCK RAME TO AID THE USER Ib MODIEYING
THE DIVISION NAKES AT SOME LATER TIME.

CARDS A, %8B, ETC.

THE NEXT SET OF CARCE COBTAINS THE AKAHES OF E8CH OF THE FACTORS

EACH FACTOR NAWE IS FURCHET IN THE FIRST TWENTY-FCUR COLUMNS,
AGAIN A SEPFARATE CARLC IS UYIED FOR EACH FACTOR NAME TO AID
THE USER IN HMODIFICATICR CF THE FACTORS AT SOME LATER TIEE.

CARD 5
CARD 5 CONTAINS THE LETTERS OR NUMBERS USED TC REFEREME EACH
OF THE STREAH LOCATICRE,; PURCHED IN A 2 COLUMN FCRMAT.
IF THE COLUMN HEAQOING IS FCF A SINGLE LETTER OR BUMBER,
THEN THE LETTERS CR RUREERS ARE PLAGED IN GOLUNMNS 2, &, 6,
ETCG. ON THE DATA CARO., FOR DOUBLE LETTER OR TWO CIGIT HEADINGS,
THE COLUMNS 1 AND 2, % AND 4, 5 AND &, ETC. WOULL BE UYED.

. LARDS BhAy, 6B, ETC. FOR ICONE= o
FOR USE HWHERE THE LAKDSCAPES ARE MEASURED AT STATIONS.
CARD 6A1 CONTAINS THE MAME CF THE LANDSCAPE IN CLLUMNS
ONE TQ 'FORTY WITH THE KUMBER OF STATIONS PUNCHED 1IN
COLUMNS &% TO %5, YALLES RICGHT JUSTIFIEC.
CARDS €A2; 6A3, ETC., CCRTAIN THE STATION NAME IN COLUMNS
1 70 &0 WITH THE DATA FCR TRAT STATION FUNCHED IN COLUMN

1 ONy, FILLING CNE CCLUMN PER FACTOR,.

Bbbkbhbbbbhbhbbbbbbbkhbbhhhbhhnbbﬁhbbbhbbbhhbbbbpbnbbbkbbbb

10
D
20
4q
£q
€0
70
€8
g
100
110
126
134
149
180
184
176
180
160
200
19
22l
230
2ug
220
267
270
280
248
300
310
320
330
849
geq
30
370
389
3eq
BUG
10
4z
430
g
4%
€0
570
580
490
500
51g
520
539
B4

-1

869
578

588
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CARDS 6Bi, 6B2, 683, ETC. €C1, 602, 603y ETC, FOLLOW
THE SAME FORMAY A8 CARLCE 684, 6AZ, ETC. CONTAINIRG
THE NAMES ANT DATA FCRE ALL THE LANUSCAPES T0 BE CCHPARED.

CARDS 6A, GE, £7C, FOR ICQDE = 2
FOR USE WHERE THE LERDSCEPE IS MEASUWED AS A& LUMIY.
CARDS BR, 6B, EIC. LOATAIN THE LANDSCAPE LOCATIOAE PUNCHED
TN THE FIRST FORTY CARC COLUMNS WITH THE EVALUATICN NUMBERS
FOR EAUH FACYOR STARTIHNG Ik CARD GCCLUMN 41,

CARD 7
CARD 7 CONTAINS THE KAME OF THE FIRST MATRIX PUNCHED IN THE
FIRST TWENTY-ONE COLIBNS, THE NKNUMBER (F CHANGES IN THE MATRIX
§ IcH » IS PUNGHED In CARD COLUMNS TWENTY-THO TO TRENTY-FIVE.

CARDS 8A, 8By EIC.
THESE CARDS CCRTAIR YHE BUMBER OF THE FAGTCR WrICH
CAN BE MOODIFIED IN CCLUMNS CNE TO FIVE AND THE VALUES FOR
WHICH FAUFOR WILL BE ZERCECL IN EVERY SUBSEQUENT FIFTH
COLUMN,

DATA CARDS FOR ALy SUBSECUERT HMATRICES, CARDS 9, 404, 108,
ETCey FOLLOW THE SAKE FRTTERN AS CARDS 7 AND 8A, £8, ETC.

DIMENSION SUMIS.400%, JCATA (48,3006, TCTINDCLO,5,28), LCCL40,8)
COMMON LINE(1343.L0CAT(20,8),15420) ,I0ATA{20,400),DATA(2,20,412),F
LACTOR{3,400) yHATRIN (3,303 ,8CD(108,6) ,I0IVIS) 0TIV 245 s XL OWL6,528),5C

20L {213 s XCOL 1202
LINEL:=(6HPURDLED
HRITE (6,600) {(LINE{1),3=1,190)
D0 116 J=1,10
COLEJSY =(4H 3
JOT=1

I = NUMBER OF STREARE

ICODE = NUMBER 41 IF EVALUAVYIKG STATIONS, 2 IF EVALUATING REACH
ICT = HWUMBER OF RATRIX

MM = NUMBER OF FACTCRS

N = NUMBER OF DIVISICRS

IDIVIYY = BREAKIARG FCIMTS FCR EACH DIVISICH

DIVIdp Ky = DIVISION WAFWES

FACTOR(J,K} = FACTOR REFES

READ {5,640 I ICCOEICT MU Ny IDTIV U )15 ({EIVIdK) U=l K=

11 NY L FACTOREI K =il gK=d MM
RPZIAD {9,0%4) (XCOL{JY,d=l,27)
TS (IC20%.e0.23 G2 TC Zel
IFOLI-1u) L4140, 130
L3W=Is2
53 Ta 15
LS W=T
D) 48N K=z=lsh
N3 Anl J=1My
I, J)=T .4
VRITE (hyb 20}

-

L=
LT=L 3w

PP EBEDRPRRPRE DR R DBDERE PR R PR R DD R ERRBRD ERPERE DD D R D DR DI

7El
TEl
77t
7au
Feb
geg
814
8zd
B3g
B&d
858
BED
874
8§60
B%§
984
9ig
gt
434
Ce40
cEg
ged
g74
5840
8¢
1804
1814
igz4
1838
18440
1854
18¢eg
iave
igen
ig¢<a
1160
iii0
112¢
1430
134
1i%0
11€6
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170

180
i99
260

218

220
230

249

250

™
=
=

287

299

3d0

3in

A4

DG 208 Jsis51
IF (ICODE.FQ.1) CC TC 4746
READ 15,0%0) (LOCRTIJ KoK=t 48, (IDBTA(I LY sh =1, MM}
WRITE (By,650) XCOLCJI o {LCCAT(J,K) s K=1,8}
80 190 L=i,ME
DO 180 II=1,5
IF (IOATAGJ LY EG.1T) SUMCII,LI=SUMEIT Li¢d.
CONT INUE
CONTINUE
CONTINUE
LM={ SH+10
Do 2418 J=1i;%
LINECSY={6H }
Do 228 J=84240
LINE(J)=({BH=sTR+4)
COLILF = (iM%}
WRITE {6,660 (XCOL{JY;COLEJYsJId=LS,LE)
WRITE (86,6707 (LIRECJIoJ=1 LM}
00 240 L=igMM
WRITE €6,690) Lo{FACTCREJ LI d=1,3) , CTI0ATACJI, L) ,£CL (3} ; d5LS,LFY
WRITE (6,670% (LINEUJ) gJdz=isLHM)
IF {LF=1) 250,320,32¢
£S=tF+d
fF=1
IM=T=-LSH+10
GO TO 230
DO 310 IJd=4,1
READ (5,700 (LOCATIIJ R K=448Y U4
DO 270 L=i4d4
READ {5,640) {LOC{L,K), Ks1,;83, (JOATA(L;K)sK=1 M}
COLIJJ+4I={5HREACH?
COLE{JJI=({BH ¥ }
LEM=JdJ+o
HRITE {6,710) (LCCAT{IJply gK=1e8) 3 {ILOCLL  KF oKeieBY b=l dd ey

1 COLtdY s d=13Jd1 C0L (JJ+1)

DO 280 J=1,iH
LINE(J) ={THe#ra %92,
WRITE (£,6803% (LIRE(J) Jd=1,LM)
00 306 L=1,MHK
AVE=(.8
DO 290 Jd=1i.dJ
AVE=AVECFLOAT (JDATALI L))
AVE=ANESFLCAT (U}

IF THE VALUES OF THE FACTCRS ARE 5,7, CR 8 CALL CHANGE TO
COMPUIE A DIFFERENY VYALUE. CHARGE IS & DIFFEREMNT METHOLC OF
DETERMWINING THE YOTAL WALUE.

IF (LeEQ.5:.0RLEG7 (RL.EQ:H) CALL CHANGE (LoI;AVE,JDATA)
IDATACIYs LY = AVE
AVE=AVE-FLOATCIDATAC(TI G4yl
IF CAVE.GT.0.5) IDATA{IJoLISIDATA{LIJ,L) +1
WRITE (8,720) Ly (FACTORIJSL) s d=1,33 s (JUATACI L) COL I d=1, 0d),
1 IDATACI Jel)
HRITE (6,680 {(LIME(JY d=1,0LH)
CONTINUE

bhhbbbbbﬁbbbmbbbbhbmbﬁhhbﬁ)ﬁaﬁh'ﬁ'hbbﬁhhbbm%hﬁbbhbﬁhbb@mhbh == T

1474
ii8¢
1146
izua
110
1248
1234
1340
12540
1784
1274
1280
L1256
13680
13448
182§
1538
13461
18%¢g
12€0
15710
1388
1340
16040
iB10
Lac
16340
f440
14%9
1RED
$1a470
L1480
14940
i%04
1%40
1%724
1534
1% 40
1554
18ed
157¢
158t
154l
1688
1619
iezd
1834
1668
1880
iteg
1€70
ieag
iegg
1288
17146
1%29
1730
1744




326

339

KL

350

3ol

379

380
390

LR

%10

20

1 EQ

& 40

450
460

LF0

GO YO0 1206
HRITE (6,890}
DG 338 J=1.1LM
LINELJI={BH }
DO 260 JU=5,16
LINE(S)=(oHPwsRRR]
HRITE {(6,;670) (LINE(JYsJ=1,;18)
DG 350 L=ig MM
WRITE {6,730 Ly{FACTCRIJsL Yo d=15335 (SUNIJ,LY U=1,;5)
WRITE {E:670) (LINE(JI J=1;1E)
D0 360 J=i,1
DO 368 L=1sMH
Do 360 Ii=i,%
IF (IDATACI, L} ECI1) DATALL ;oL =1,.0/SUMEET, L}
DATA {2;J,03= CDATA{1,d5L)
CONTINUE
CALL RAM (1,T5M¥sN)
READ (5,7u0) (MATRIX{J,JCT¥,d=1,3%,ICH
IF (ICH.EQ.0} GO TO 219¢
READ (5,750) ((MOC{J, K} gK=4,€E); =1, ICH?
00 380 Jd=i,1
DG 380 K=1,ICH
LLL=MOD (K1)
DATA fZpdelil)=0.0
CALL RAM (2,I,HHE, N}
NN=N+1
DO 400 J=1,I
DO 600 K=1,NN
XL OWIK g JE=DATA(Z gd s MELK)
IF {ICF.EQ.G} GC TO aZQ
00 618 J=i,1
DO 4410 K=d,ICH
LLL=MOD{Ks4?
DATE (2,000 DATALL,J,LLL}
DO &40 L=246
TF {IDATALJILLL) EQ.MCO(K,L3) DATA(2,;JsLLLY=0.0
CALE RAM (2,IsMBsN)
DO &40 J=i,1
DO 430 K=i.N
LLL=MM+NN+K
B=0ATA{L g JoHMeRY=-XLOK (K3 JD
IF tA.FQ.0.0) i=41.0
B=DATA4L s JoFMeKI=DAT A {24J MM+ K}
DATA (2;J,LLL)= CATA{i,Jd;LLLY*® {1.0-(B/A})
CONTINUE
DO 440 K=14N
DATA (Z,J MMeNNENNY =S DATA(2, JoMMENNERNNI+ DATAL{Z, Jy MF#RMNFK]
CONTINUE
Ls=1
LF={SHW
IN==14{LEKW+R) /2
LH=LSH+8
DO 450 J=1is1
CoLCJr={1H }
COL(LF I= (L H¥)
DO HT70 K=1 LN
LINE{KI=(TH )
DO 480 K=1,;3

IR BREREIRI>R DD B DR RPDRDE DR R DD D ED PR EREEDDDDDDRRD DR

17549
17649
1774
17840
179§
1a4¢
1810
ig8z2g
1830
je4@
18EQ
18¢8
1874
igag
189¢g
isgu
igig
i%z¢
1924
19440
198¢
190
1970
iceg
19490
2861
c0ig
29t
293

2948
2954
20¢eld
2e78
zesd
2864
2164
211
2184
2121
2148
21td
25¢€d
21719
21ed
21%¢
ZELY
2219
zezi
2230
224b
228l
22¢6¢C
2290
2E8L
224980
2306
23110
23z8
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580 LINE LK) =MATRIX (K, 0T B o233
LIWE Sl ek s(FH MATRIY) A Zaug
LH=LHeh A 23%g
WRITE 16,7607 (LIMNE (KD 4K=1, LN} A 73EQ
HRITE (658801 IXOOLEJ 2COL ) 4 J=LS,LF) B o237
DO H90 Ksl, LM A 238G

BGY LINE{K )= {7Hssss58s) I EELT
=i B 2600
DO 5if K= ,N A Thi

MRITE (6,830) (LINECLY pb=15L#) B oAz
WRITE CE,778) (DT%EL %) ,0=1,3) o (COLILY ,LLS,LF) B Zw2]

Mp= 0TV (KD A 2aal

DO 500 L=l NN k pang

540 WRITE 16,7800 Ly (FACTORE YLD »=Ls 3 3 (CATALZ 3 U40) 4000 (0 5 J=LS,LF A 2%6d
13 A 2u7q
WRITE 16,8300 (LIRELLY sL=g L M) A ozasg
WRYTE (86,7907 (DATHEZ,JiPHMeKI ;000 (J) 5 J=LS,LF) fopety
HRITE (6:800% G0IVEJ,K) s xdy 30y (HATRIXCI,J0T) 521,33, (DATA(Z,d, A 2558

1 MHMSNS34E) gUOL 14 phsLS,LFS h FELS
HRITE {6,830) (LIMEILY sL=24,LM) A 2B
LEENNet A zEig

518 COMTIHLE A 24
M =M1 B 255G
i mHH PPN Borseg
R B 2570
WRITE (68,8383 (LIRE4LD,L=1;LM) A 280
WRITE 16,8400 (DATAUZ,JsLLL),C0LESY sJsLS,LF) B gEag
W2ITE (65,8283 {MATRYN{L,J0F0 yJ=i530 5 (DATACZ 3 d,LL) ,C0L b » =L SsLFY A ZEEQ
WRITE 16,6300 (LIRE{L) gL=d LM} A 2640
IF fLF=T) 528,530,530 B o6En

520 15=LFeq A 2630
LMET-L W Iy
LF=] A ZETD
60 TO 46l & opegg

B30 00 568 J=1.7 A 2670
00 568 K=, N A e8]

TOTIND(JCT o Kyl b =DATE (2,0 ;MHaNN4K) 5 28ty

540 CONTINUE A o¥oR
MRITE (B,8%08) (MATRIN(J,J0T)edul, 3 boE718
CALL SORTAE (T, MMM} & 2778
CALL GRAF (I MM,J07 8} b 27E
TF (ICH.EQ.8Y 68 TO 560 A 2740
B0 558 Jsi,l B 27T
BG S50 K=1,I0M R OEVED

LLLEMOD (K10 & 2770
DATA (2odpbilis DETACL,d,LLL? A 2788

550 COMTINUE A 278l

S60 JCT=J0T4e & 280G
IF (JCTLELICTY 6C T€ 278 hozHiE
Y & 28720

578 1=1 B ozeg
e B 284G
TF (Mo GTohd LEkek A z85g
WRITE €6,8600 b 28%¢Q
TOT=(8H TOTAL ) A 2878
DO LAL LM=i;3 A 288D

HRITE {6,850 (DIYV(Lh M) ,M=1,3),TOT b oreey

580 TOTV=¢at ) A 2900




540

£33

600

6410
& 20

& 30
6 &0
650
& &4

€70
&80
640
748
Fan

TR
5
7 a0
754
el
T
F&n
74n
g4
L R
G20
BAE
B &3
880
860
80
880

44y

Do 5490 Js®,l

WRITE 6,878 (LOCAT ) P) ofed B ((HATRIN M ALY o Rl B, ETOTINDILL,
NP FS LIRS PN RS IS

Rubel

IF L.LT-.23 60 TO B¥4

STOP

Eoi3Yy 06,6 2R6,ALF0H ,AG,30X 280 ,12X 4
s2FH pBAG BN AB 820 10N BEHH,TBB, A3/ LY A
Pl 2LY BB U AG AT A8 K By BAB AL IR gAE, 2K AE AT 0 K AEAB,E6H, AE
B oAbk, O A0, 6 A0 08X, R0,482 sABg PO oAb 12K AB B g AEAS o BUAG, BX A,
LABKs AB AL/ X AB 06N A 1T 1 A6 B X PRB; TR AB, BN, AE QiU AE/EN A6, 24X,
BAG LUy ABy BRpAB o3 g BEGEN L HE BN, AB L2 ABSINpAG 2N AB 12X A6 6X, RO
Bl B b BB BY AE 18N DB LM AG 70X RO AN AG BN AB 3N A BN ALy BX
T RGP R ABAAN, AR, BaX,RE (13X s BB, BX ARG BN AB, SN A o EXoAG1EX, AB/1N 8
Bh, 2, bhB, 6XoBBs 50 RES BN AE B ABs 12K A/ LN AB 24X LABLBY AB ;6X AB
‘391%9ﬁ@ga}{gﬁ%‘gi?‘ﬁﬁﬁﬁ;gx§ﬁ§g?&&%m%ﬂf@g%?{gﬁﬁg?ﬁg20&5‘@%%g§6$iﬁ){ M&@f’i)&'gﬂﬁs
B BAE BN sAB BRGAU L RBSEN A ID N BB ALK LAB 06X B002X 66X, 76,9
Ty Rl g AByBH pAB, BX, AE, BEF 4N, 880,06, A6, 120, A6, 6XRE, 10X, A2 A656X93A0,
PRGN B G ABLEN y AT ER s AE L2 Xs AL RB 6N, 3ABAL/IN,UAE 6K 86,12,
BRE G B BB a1 AN BB BR EAB BG4/ THIMLANDSUAPE ;22X JOHAESTHETIC S, 20X,
B{LHNUMERTCALLY p 2R, AOHDETERFINED)

FORMAT (5157515713401

FORMAT (W14, 50X, POHLANDSCAPE RESTETICS /61X, 14HEEFT. OF GEOS.,/60X
151 PHPURDUE UNIVERSITY,#/#/59%,228 LOGAVION OF LARCSCAPE)

FORMAT ¢20420

FORMAT (BAD, 4811780143

FORMAT (iHMURT Ko AR BN 8A45)

FORMAT €4His55% 7 CHLANDSTARE EVALUATION NUMBERS /763X ; 18HLANDSCAPE
1 LOCATION, FA¥e 30N GMFACTOR, 20X AMF 0l A0 (A2 92N L AL, 4K}

FORMAT 1M 5 22AE)

FORMAT (4iH 1947)

FHRMAT 129X H® ol dN, 288,23k 2obry i BCI2:2X 80,1050

FORMAT {8AS5, 157

FORMAT (4H1,55%,28HLArTSCARE EVALUATION KUMBERS ,//60X,; 10HLANDSCAPE
1 L OCATION, /750K BAS /760N 1IHETATION LOCATIONS 3/ /40(50X,8A5/0 /7 1%s2
ZEXGBHFBOTOR " 8K, 1012480 42X A5)

FORMAY (48 ;iM% 30,00, 288,4% ACLLEPERS EFY LN

FORMAT [4H 258X, 3HY G018, 0¥, dA8 ,60 dHP, 83X ,F3.0) 50, 40"}

FORMAT (3AT,14D

FORMAT (6L5D

FoRMAT (iMdi8AR77%

FORMAT 24 ToAiTVH,BABL 8N FATTCRE 41, 2HY ,1006XA10)

FORMAT {2 44 T%, T8 ,50 380,80 % L1i00(F5.3,1%.410)

FORMAT (PH TLG3N,ifHEUETOTRL 7 Li0{FB.2,10A13)

FORMAT (2K ,388,3R7,40rINBICES 7 10(FS.0,14%4300

FUREMAT (2K *,06XHTCTAL 7 ,i0(FS.2, 3%, A430)

FORMAT I2H P i0X,SHTOTAL (3AT,THINDICES, 100 2H* 5 10(FS5. 01X A1D )

FORMAT £4iH 518473

FORMAT (iMi,B8Y 3 HMEUBMARY CF ,3A7,7HIRDICES, /)

FORMAT {40 bR E(AE A0l

FORMAT (1M1,55X,22HSUFRARY CF ALL INDICES//)

FORMAT (2HO88507 10 34X g BA7 ySHINDBER ;TN h(FB.0,E52 30

FORMAT (£60%, LOHULANDSCAPE LOCARTION #85X,dH" 3,30 0A2,2X A1, 2X3PX
Qs BHFAGTOR #o8M 4022081 2X0 )

FORMAT (iM1:50%, I7HMUMEER CF LAKUSCAPES IN EACH CATAGORY./F/ 686X,
LEHTATAGORY o FE0 0 s BMF ACTOR G280 AM, SU oML s BN, A2 3 BX I Byl 35Xy 4 H
2T BN A HYI

FORMAT {4HZs A6, 200 A8, 48N 0
16, A1 12K AE,BY ,GRE, AT 40, AL

BG4
F1K

Ened

IRl IR IR DD PR DRI D PR PR ER DD DR DR R R RRD

251
zazg
293¢
2640
29540
25en
2974
248
zgeg
3000
3040
2020
3030
3940
3050
30€0
3070
3089
3850
3100
3110
3120
3120
2440
53¢
31€0
3470
3180
3140
3200
3510
1220
3736
3240
3gcg
32¢€0
3270
3280
2640
33040
3810
3920
3320
2340
3354
37€0
3370
3384
333G
3400
340
3620
34390
3640
1R50
IHEQ
3474
34810
3450
3500
3810
3520
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140

120

130

144

158

160

170

i8g

isg

200

SUBROUTINE GRAF (I,HN;JCTyN}

SUBROUTINE GRAF FLCTS 2 BAR GRAPH OF THE COMPUTEL INDICES.

DIMENSIGh XNUM({S}; TII(E), FARK(S}
COMMON LINE(13L),L0CAT(E0,8),IS(20),IDATAR0,100),:0ATAL2:20; 412} ,F
1RCTOR{I 1000 pMATRIX (320, 8CE(100,6) ICIVIS) DIV LZE,5) ,XLONLE,20) 45

Z0L (219
NN=h+ 4
MERK {1 ¥={iH+)
MARK (23=({1H0}
HEARK (3= {1 H®}
MERK (&)= {1HE)
MARK (5)= {1HX}

HRITE (652400 (MATRIX{J;JCT ) pd5193) p LUDIVES KI5 d=153) 5 (HARKEK) 5L =1

1y§)9K313N3

WRITE (6,250 (JyJ=0,10C0,1400)
00 118 Js=1,432

LINE{J)={4iH=)

LINE(Ld=C1HIY

BO 170 U=32,132440

LINEUS}= (4K

WRITE (6,220 {LIKE (J),d=1,;132)
WRITE (86,230}

DO 138 J=1,132

LINEGS¥I=({4iH 1
00 180 J=1,I
LS=1
LF=4
LM=i

DO 170 M=1,2

00 140 K=1,100

LINE{KI= (1K }

DO 150 K=1C,10C,48

LINE {(K¥= (1KI?

X=0(.10

JJ=0

DO 168 K=1,;K
K=X4DATA (Mo P IRNER)
Ii=JJ+1
JJ=X718.0

DG 160 KK=1IsJd

LINE{KK) =MARK (K}

HRITE (6,240) (LCCATIJ K) sKuL S LF) HATRIN (4,0 M), (LINEIR) ;K=1

1 21003
L5=5
LF=8
LH=JCT
CONTINUE
HRITE (6,230)
CONT INUE
HRITE (6,230}
DO 198 J=1,132
LINECSI= {iH=)
CLINE(4=(4iHI}
DO 200 J=32,132,10
LINEC( = (4HID
WRITE 6,220 {LINECJ)Y J=i,132)
HRITE (65258} €JyJ=0,4000,1(M)
RETURN

AB

200

%30
LR
HEg
8ed
574
480
499
o8
540
528
B3t
€48
L:3-1
BED
570
ER:2¢
584
6@e




I CICT O O

218
220
230

249
250

ii8

120

130
140

A9

FORMAT (4Hi,45X12HBER GRAPF OF o1X» 387, THINDICES /7 {1H ,388,1X;5A1L
13}

FORMAT (1iH ,132A1)

FORMAT (iH 4HI 38X 4a+T;404CX 4RI

FORMAT (iH ;iHI4A5,2N;A8,1pI,100481)

FORMAT {dH 30X si2,8%,5013,7X)y 1%}

END

SUBROUTINE SORTAB (I FF bl

SORTAB 1S A RCUTINE TrAT €ALLS ANOTHER SUBROUTINE TO RABRK

THE LANDSCAPE VALUES FRCHM THE GREATEST TO THE LEAST
CONCLUSIVELY ARD PRINTS THE RESULTS AS A TABLE.

COMMON LINE{i3t)},LO0CAT(Z0:8),15¢(20) :JUATAC20,100},0ATA(2,20,112)4F
1AGTORIZ,100) 4MATRIX (3340 sRPC0{100,6) ,I0IVESI DLW {355} s XLOHL65208),5C
204213

STR=(B6HSTREAN)

To¥=(5HTOTAL)

Do 410 J=1,3

HRITE (66,1303 STRy(CIVEJ s KIpKuda NI o TCT
I0T={5H }

STR=({56H }

NN =f+1

CALL SORT (IsNNgMH)

B0 120 J=1,1

K=IS{J)
HRITE (6,140) (LOCATIR,LYot=1,8),(0ATACZ,KoHHeL4MRI 3L =1,NN)
RETURN

FORMAT (iH ,1%X AC2SX,E (A8 ,,4X) 5AS)
FORMAT €iHOsBAS 33X, 6{F8Gplx)}

END

moom oo 0o oo o

OO OOOOOOOOoOaOOOOO0O00D0rOe

61
g2l
€3
840
650
6ED
E7Q
6840
<@

ig

26

44

£8

el

78

80

494
g4
114
ize
i13c
144
is0
1ed
i78
1eg
1%g
204
21¢
£l
230
248
280
el
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SUBROUTINE OHANGE (L oI4A8YE,JOATAY 3 id

L 28

IN THE CASE oF SCHME FACTOKS, THE AVERAGE VALUE & 28

MAY MOT BE THE MOSY UESTIRABLE METHOD OF OBTAININE THE TOTAL ¥ &4
VALUE . CHAWGE IS5 & RCUTIMNE WHICH ALLCHS THE USER YO o 54
RECOMPUYTE THE VALUE FCOR TrE STATIONS HHEN THE PRCGCRAM IS5 IN MODE £ &G

1 OTHER THAN AVEFRACIRG THE WALUES OF TFE STATICRS. ¥ 74

C 8

EACH FACTOR NUMBER AWNC METROD OF CHANGE HUSY BE SPECIFIED B a4

IN THE PRCGRAM AND SUERBOQUTIMNE. L 448

b 111

DIMENSION HUMESD, JODATR(10,300) o 124
COMMON LIME{i363 ,L0CRAT{Z0,8),1I8(20),IDRAYTAC20,:,100):DATA(2,20,1442),F 0 438
LAGTORCE,108) ,MATRIN (3,30 s HCD(108,6) ; IDIVESISDIVIZL5) o XLOW{6,20),0 [ 243
20L {240 B i%0
A=, 0 3] 1€48

Le. =0 o 370
ISH=0 b 389

K= 0 1isg

IF {LaNE.B) GO TO 1€ 0 E6Q

B3 110 J=145 0 210

119 NUMIY =8 D gz4
0o 120 J=isk 0 230
K=JDATA (L) D 40

120 NUMIKY =MUM(K+1 o g2ug
BO 438 K=i.5 b Z€4

IF fRUMIK2LELLLY €2 TO 139 D 27¢

L= UM (K3 O 2ed

J=K 0 zeq

130 CONTINMLUE 0 349
DO 148 K=1,5 i 314

IF INUMIKINE.LLY €€ 70 140 B 32:&g

IF {K.ME..J} ISH=ji L 330

140 CONTINUE 0 %ag
IF (ISHWY 1880:150,188 0 BE0

150 AVE=J 0 8€4
GO Y0 189 0o 370

16% 00 1768 J=147% £ 381
IF CIDATACS, L3 LEL3Y A=hsed, 0 3%9

IF (UDATALI LD EGaL) A=B 43, 0D %90

IF (JDATALS LY EGa5Y A=845, 0 &3¢

170 CONTINUE 0 424
AVE=R/FLLCAT (LD L &34

180 RETURN E 44§
B &%5g

END U &Eg




o0 a0

OGO

140

124

130

iin
129

139

AllL

SUBROUTINE RAM (LT, HH )

¢ RAM IS A SUBROUTINE WrICH COMPUTES THE VALUES OF ALL
INDICES AND RETURNS THOSE VALUES TO THE MAIN PRCGRAM.

COMMON LINE{4363,L0CATIZ0,8),15¢20)TDATAC20,100) sDATA(Z2,20,112),F
SACTORCI,400) ¢MATRIX (2,46 yHCD (L0046 3 IDIVISI DIV IZH5) 9 XLOWI6 200 ,C

20L{21}

DO 4440 J=4i,1
B0 140 K=1,;42
DATA (qu}gﬁﬁﬁ'K) =g .0
NN=MN+d
LLL=HMM+NN
Ji=g
DO 128 K=igN
TI=JdJsdl
JI=T0LV (K}
00 128 Jsi,1
DO 120 K¥K=II,J44
DATE (L, eMMIKI= DRTARCL ,Jo MM 4RI ¢ DATALL ,J, KK}
IF {L.EG.2} GO TO 128
ID={JJ#i=-11} ¥N
DATA fLoJoblleld= CATAIL jJoMM#KI® 1000.0/FLOAT (IO
CONTINUE
00 4130 J=i,.1
DO 130 K=i,N
DATA (L,JLLL+NN)= CATACL,Jy LELENNI ¢ DATA(L 5 J oPHMeNNEK)
DATE (LgdeLbld= DATALL,J,LLLY+ DATACL,J, MH+K)
CONT INUE
RETURN

END

SUBROUTINE SORT €I Nh,MM)

SORT IS A SUBRCOUTIKE T¢ SCRT THE INDICES AND RETURN THOSE
VALUES TO ANOTHER SULERCUTIRME SORTAL.

COMMON LIME(L34},LOCAT (20,81 ,IS5420) ,TOATRA(20,100) ,DAVACZ,20,142}5F

1ACTORE3,400) JMATRIX(Z,40) sRCOCABD,6) 5 IDTVI(B),0IVII,5) 3 XLOHI6,:20),C

20L (213
TM=MM+ 27NN
Do 110 J=i,1
1S{J¥=d
ISH=0
00 130 J=2,1
L=I54{J=13
K=1IS5{J)
IF (DATAL2,L sIMY CE-CATAEZ,K,IMY} GC TO 138
IStJy=L
IStd-10=K
TSH=1
CONTINLE
I¥ [ISH.EG.1} GC YO 121
RETURHN

EnD
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id

24

34

48

G4

€0

78

3t

490
166
110
126
134
140
i%d
ieg
i7g
168
190
244
2118
Bz0
g3t
240
254
2EQ
278
28t
2918
106
210
220

z3g
250







APPENDIX B

INPUT FOR THE LAND SYSTEM

General Statement

The computer program for the LAND system is designed to evaluate
various aspects of landscapes. The choice of factors, categories and
matrices varies with the type of landscape being evaluated, and the
system can be modified to accomodate these variations by changing
appropriate data cards.

Input

The correct sequence and format for the data cards is necessary
to use the LAND program. A summary of the proper sequence of cards is
printed at the beginning of the program in Appendix A and an example
is shown in Table Bl (see page B7).

A more specific example of cards 1-]10b etc. necessary to evaluate
five landscapes in terms of several indices is shown in Figures Bl and B2.
A more detailed discussion on how to prepare these cards is as follows:

Card 1 (Fig. Bl)} contalns five integers punched in a

515 format, i.e., the computer reads values for five integers;

each integer is five digits, one digit per column. The first

integer on card 1 refers to the number of landscapes being
evaluated; in the example, the integer 5 represents the number

of river valleys being evaluated and corresponds to the rivers

on cards ba, 6b, 6c, 6d and 6e. The second integer on card 1

refers to the mode of evaluation that has been selected. This

number will always be either 1 or 2 and will occur in column
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ten on the card. Mode selection is explained on card 6.
The third integer on card 1 occurs in column fifteen
(fourteen.and fifreen for two digit numbers), and indicates
the number of matrices or indices as listed on cards 7, 9,
11, 13 and 15. Additional matrices may be added as desired.
The fourth integer, columns 19 and 20, shows the total
number of descriptive factors used. The fifth integer on
card 1, column twenty-five, refers to the number of descriptive
categories or divisions into which each matrix is divided, and
corresponds to the headings on card 3a, 3b, etc., i.e.,
physical, biological and water quality, etc.

Card 2 contains the breaking point for each of the
categories, and is also printed in a 515 format. The number
14 in columns four and five specifies that factors one through
fourteen belong under the physical factors category on card
3a; the number 20 in columns nine and ten specifies that factors
fifteen through twenty belong under the biologic and water quality
category on card 3b, etc.

Cards 3a, 3b, etc. contain the names of the categories

(physical, biologic and water quality, etc.). They are punched
in columns one through twenty-four and the spacing can be varied
to give a pleasing output.

Cards %4a, 4b, etc. contain the names of the factors, ji.e.,

channel width, low flow discharge, etec., punched in columns one

through twenty-four.
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Card 5 contains the letters or numbers used to reference
each of the landscape locations. In our model, letters were
used for the stream locations to avoid confusion with the numbers
that appear in the computer print-out. An I?2 format is used.

Cards 6a, 6b, etc. (Fig. B2). The LAND program was

designed with two modes of evaluation. Mode 1 ig used to
evaluate landscapes by measurements at individual stationsg;

mode 2 is used to evaluate a landscape as a unit over an entire
area. In evaluating reaches of river valleys, mode 2 is appro-
priate; therefore the number 2 appears in columm ten of card 1.
For mode 2, cards 6a, 6b, etc. have the stream,locations punched
in columns one through forty, with the evaluation number for
each factor beginning in column forty-one.

Card 7 contains the name of the first matrix (index to be
computed) punched in columns one through twenty—-one. The number
of changes in the matrix resulting from "zeroed" factors is
punched in columns twenty-two through twenty~five. For the
Uniqueness Index, no factors are zeroed.

Cards 8a, 8b, etc. contain the number of the factor that

is to be zeroed, punched in columns one to five. The evaluation
numbers which may be zeroéd for each factor are punched in every
subsequent fifth column. Ta our exemplary model, cards 8a, 8b,
etc. are not included because no factors are zeroced in the unigue-
ness matrix (see card 7).

Card 9 contains the name of a second matrix (index to he

computed) and follows the same punch procedure as ourlined for
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card 7. <Cards 11, 13, 15 etc. may be continued in a2 gimilar
fashion for all remaining matrices.

Cards 10a, 10b, etc., as well as cards 12a, i2h, etc.,

follow the same procedure given for cards 8a, 8b, etc. (see

Table Bl).

OUTPUT FOR THE LAND SYSTEM

General Statement

Two examples of output from the LAND program illustrate the tahbles
and graphs used to display the data and computed indices. The locations
of the river valleyeg analyzed are shown on Figure 2 of the text.

Example 1 is output of individual and summary data for five streams
located in west-central Indiana. Example 2 provides similar data output
for five streams in southeastern Indiana. The clustering used permits
compariscen of quality values for streams in an areally limited and rather
uniform biological, geological, and physiographical setting. TFor large
scale areal or regional comparison, it is possible to further cluster the
ten streams into a single tabular or graphic printout. Data input and
output for additional streams is possible; with machine processing the
guantity of landscape assessment information which can be accomodated is

virtually unlimited.
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TABLE BI. Example of corrvect seguence and format for imput of data cards in the LAND program.

D ATA

e
et
bt
)

W ora R

b L0 DD

5 z 5 31 3
th 20 31
PRYSICAL
STCLOGTC + WATE®R CUALITY
HUKEN USE AND IRTEREST
CHANNEL HIOTH
LOY FLOW DISCHARGE
AVERAGE OISCHAREE
BASIN AREA(SG. EX.)
CHANNEL PATYERN
VALLEY WIDTH/HEIGHT
BED MATERIAL
BANK AND VALLEY PATERIAL
BE DSLOPE
WIOTH OF WALLEY FLAY
ERUSTSN OF BANYS
VALLEY SLOPE
SINUDSITY
NO. OF TRIBUTARIES
KATER COLGR
FLOATING MATERIAL
ALGRE
LARDPLANTS=FLEGD FLAIN
LANEPLANTS ~HILLSLOPE
HATER PLANTS
TRASH / 100 FY.
VARIARILITY GF JRASH
ARTIFICIAL CONTROL
UtILTFIES, ERIDGES, RUALS
URBANTIZATION
HISTORICAL FEATURES
za  LECAL SCENE
Bb  yIgEW CONFINEMENT
cc RAPID AND FALLS
3 LAND USE
e MISFITS

Ml W E e Cob Y D SE P A T

5 A8 CDEFGEHI JKLMENDCPOQRSTY
Ba BIG PINE CREEK NEAR WIELLTAMSFORT, IND T2337£1323233521 2434525122422 2:81
b DEER CREEX NEAR DELPHI, IND 3233:4223322365526243383443 214 M
© £FE RIVER MEARR LOGANSPORT, INO Hahh1E14255125221553260434432412
sl TIFFECANOE RIVER WR DELPHI, INO LEGEFH1124223525152132544122122
e WILGCAT GREEK AT GHWASCOD, ING 3233251144 213541252233321233143
57 UNIQUENESS B
k] AESTHETIC 7
10& 1% 3 4 <
b 16 3 L} £
[} 17 by 5
d 21 3 4 €
@ 2e i 2 2
f T i s
E 31 3 4 H
11 WILD RIVER it
12a it 2 4 g
b 18 & 5
sl is L 5
a 21 3 4 H
e 72 1 2 3
£ 3 2 3 L] 5
2 24 2 3 y 5
n 25 2 3 L] s
i g i 3 L 5
31 2 3 L] 5
13 SCENIC RIVER 10
ita 16 3 4 -
b 17 L 5
c 21 5 5
d 2e 1 z
[ 23 4 g
i 24 3 4 £
E 25 4 5
h 27 3 L} H
i 30 3 iy £
il 31 I 5
15 RECREATIONAL RIVER 5
l6a 16 3 4 5
b ir 5
a 24 1
d 25 1
o 27 & 5

© Card Ba,8h, etc.are not present because the number of changes in the uniqueness

matrix is zero.
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Example 1

LOCATION OF LANDSCAPE
BIG RACCOON CREEK AT COXVILLE, IND
EEL RIVER AT BOWLING GREEN, IND
SALT CREEK NEAR PEERLESS. IND
SUGAR CREEX NEAR BYRON, IND

WHITE RIVER AT SFENCER, IND
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LANDSCAFE EVALUATION NUMBERS

LANDSCAFE LOCATION

FACTOR * A B C 0 g
TR S R ERESERFEEERSERELEEEEEEREEEREESEEEE-NEE R EEE L EEE Y EES @$$¥$¥¥-4$$§ﬁ}$¥¥
¥ 4 CHANNEL WIDTH * *
* 7 LOW FLCW DISCHARGE
* 3 AVERAGE TISCHARGE
4 PASIN AREA(SQ. MIo)
# 5 CHANNEL FATTERN
¥ g5 VALLEY WIDTH/KEIGHT
* 7 BED MATERIAL
* g BANK AND VALLEY MATERIAL
¥ g EEDSLCPE
# 40 WICTH OF VALLEY FLAT
* i1 EROSION CF BANKS
17 YALLEY SLCPE
* 13 SINUOSITY
# 44 NC. CF TRIBUTARIES
* 15 WATER COLOR
* 16 FLCATING MATERIAL
# 17 ALGAE
¢ 48 LANDPLANTS=FLOCD PLAIN
4G9 LANDELANTS-HILLSLOPE
* 20 WATER PLANTY
5 24 TRASH 7/ 108 FT,
¥ 22 YARIABILITY OF TRASH
» 27 ARTIFICIAL CONTROL
¢ 74 UTILITIES, BRIDGES, ROAD
¥ 25 UREANIZATION
¢ 26 HISTORICAL FEATURES
¥ 27 LOCAL SCENE
5 28 YIEW COMFINEMENT
¥ 29 RAPID AND FALLS
¥ 30 LAND USE
w.
L3

31 RISFITS ®
P R TRy R T R Y R E T P I T PP T T E R T Y

OB 4 & B ¥ O H 4 & ¥ 4 B € &£ & £ F k £ K K & & & 4 &8 & % K
AT R RO RS NS AS Gl PO R NS O S G R P e N el BT I R B kb Oaf Cad (A W
AVl A IR AN I L S I U A I S B R A I Sl B B FURE SV IR LU YIRS 3 P U SR S -l ol i\ B
£ Gl D B B ek PN ODO R L 8 B P G NG R R S BN W
Hmwuwmmmwmmmwmr.mmmmmwmma-wwi—hy-.g-w:
bt AR B b TR B B G DO G Gl G B B R G AR RS T3 00 B kb R B Y B ATE TR AT OB

HY
F3
E"3
3
%
B
"
3
*
F'3
L
L ]
»
¥
3
-
3
L]
5
3
3
q.
»
Y
Y
¥
X
Es
#
"
%




B10

URIQUENESS HATRIX
LANDSCAPE LOCATION

u A B ¢ o £ ®
RRBPFIEGRECEL IR GRS B REE FRLREBIR Y YR BB PANB TR YR LA A A LRSS LSRR L ERETEEEEEELEEY TN Y- F TN .
“ PHYSICAL FACTORS » »
® i CHANNEL WIDTH ¥ .333 (233 LZ33 .580 .tOg @
® 2 LOK FLOW CISCHARGE ¥ .500 580  .508  .500 1.BGG =
* 3 AVERAGE EISCHERGE “ 1,088 4333 o333 L333 Ll.000 ¥
» 4 BASIN BREP{SQ. MIa} * 1,006  J333 333 333 4.808 ®
* 5 CHENNEL FATTERN ¥ L2858 JEEG 1.000 L7863 LEeQ =
= & VALLEY WIDTH/HEIGHT ¥ 2333 4.668 .333  1.000 0 .533 ¢
* 7 BED MATERIAL B L3I3 0 333 £.000 1.000 .333 %
* 8 BARK AND VALLEY MATERIAL ® 1,000 o500 560  -500 508 *
“ 9 BEDSEOPE ® 40080  <I3T 0 L33F 1,060 .33F %
+ 18 HIDTH CF VALLEY FLATY ¥ o333 1,000  .333 4.008  LEFF ¢
@ i1 EROSION OF EANKS ® 250 L2%0 750  1.000  .z%g @
= 12 VALLEY SLOPE ¥ o333 1.000 1,000 o333 o333 %
® 13 SINUOSITY ¥ 258 1,006  .250 L2508 L §E0 *
» ik NO. CF TRIBUTARIES ® i.800 L5080 5080 L5000 L8500 ®
F§¥$§$¥$¥¥ﬂ¥0$$¥l§¥¥5liﬂvl‘!¥¥$ﬂ#§¥#9!%¥#'C!¢¥¥4¥854#i$¥$&¥¥$$¢!lauii¥s4¥¥#¥¥&s$u&'$¥¥s$$#w
= SUBYOTAL % 7.92 2,67 7,00 B.50 6462 *
# PHYSICAL UNFQUENESS INDICES » 188 183 167 292 165 =

9*&!‘0!#8‘6&#&4154%*5#0'5@#58$$¥U$$¥6$¥50l#ﬂ#ﬁﬁ#!ﬁi!§6¥85#¥ﬂ¥¥#$!¢%m!#¥¥#*¥t$#¥¥é¥¥¥$$$¥¥53
l#*H&l#&##l*d‘Q¥%¢&¥5¥4l$54$84#8U#G&#Q%‘##%86@8956GKUE!F¥¥G¥$¥QE8¥#¥0¥M$¥$mH&g#mavsg&4§§w$q

* BIOLOGIC # WATER QUALITY FACTORS v *
hd 15 HATER COLOR * 1.000 333 1.000 «3%3 £333 ®
* i6 FLUATINE MATERIAL ¥ ,333 « 333 i.000 2333 L.000 %
A i7 ALGAE *oL200 <200 <208 2064 <200 ®
hi iB LANDPLANTS=-FLOOD PLAIN ¥ L2850 <250 o250 1,608 20 *
he 19 LANDBPLANTS =HIRLSLOPE * L,500 «544 « 353 s 333 6333 #
* FAl HATER FLANWTS B 250 JE50 «250  1.000 250 *
45¥$0¥l$lv$#vvi#&#eu&l&snu*“v¥#vvﬂ¥¥¥4¥‘ﬁ!##ﬁ#!#ﬂ@#!s#v;auuaq&ag«qy»;a;&&»u¥$$$¥v¢04¢v$m563
* SUBTOTAL * 2,53 1.87 3.8% 3460 2637 ¥
FHILLOGIC + WATER QUALETY UNTQUENESS INDICES *» 141 1h& 169 178 131 #

¥$§§§$4l!'4¥i#&#&!##‘l&@&##%vﬁ!J#&ﬁ!l!JUE!!!54'¥W¥ﬂ*v¥#U#¥¥§¥¥8!a¥$msﬁa¥¢$¥¥444¥¥du06@$6w»v
¥§¥¥¥$¥$4U#Gt¥ﬂ*ﬁ‘l!u!!?wlbs&&##ﬂa¥0¥#84!§#l#$¥$0§¥¥v¥¥&§¥G#H¥¥!#§$6!!#Fﬂﬁ¥#$$8®§v¥¥$¥ﬁ0!$¥

@ HUMAN USE ANC INTEREST FACYQRS ® *
= 21 TRASH s 180 FT, ¥ .250 250 « 250 « 2506 1,000 %
e 22 VARIAGILITY OF TRASH ¥ 333 <333 500 « 00 0333 ¥
= 23 ARTIFICIAL CONTROL ¥ .33Z «333 500 o SO «333 ¥
* 2k UTILITIES, BRIDGES,; RGAG * .50 «580 1.800 o 504 508 ¥
= 25 URBANIZATION ¥ L.333 1.088 =333 1.000 2333 *
hd 28 HISTCRICBL FEATURES ¥ 1.000 +»333 0333 1.009 2332 ¥
= 27 LOCAL SCERE ¥ L2510 <250 «250 1.360 «2E0 ®
® 28 YIEW CONFIMEMENT ¥ L5400 <5040 3:1:311 2500 1.800 %
* 29 RAFED AND FALLS ¥ .208 «200 =200 « 200 208 %
* 30 LAND USE ® 2333 1.000 333 1.008 2333 ®
® 31 MISFITS T L5080 1040 2500 « S8k <500 ®
&#v##tn&!##i;*!l##!*#¥¥¥¥¥¥v¢¥Hv!¥¥#¥¥u!lv!¥¥¥¥$u&$¥¥#;&4&%4&;5a;;naa#s&v&#m4&auaa:aisvissy
® SUBTOTAL ® 4,53 Ea70 4o 7O Ha9% .32 ¥
®  HUMAN USE AND INTEREST UNIGUENESS INDICES + 137 173 142 211 155 #

*#8ﬁG&iﬁD¥¥¥¥$§G#*!###*l@!‘###ﬂﬂﬁ#!bl!‘%ﬂEIi#¥¥¥!##%#%i!M$¥#¥¥U!¥¥¥¥¥¥§¥045¥@¥¥!QVSG&!#‘##G
¥¥¥Iﬁﬁ¥h§ﬁ¥$¥¥l!§§lls#¥¥!¥¥8¥¥#”$¥GQVI¥$S!!#ﬂ&ﬁ##ﬂ&#*#¥¥U4¥$¥#¥14q#!aa~¥ﬁ¥4u§uaata4!4!&@!&&

L TOTAL  * 16,38 45,23 14,73 18.65 14, ki =+
* FOTAL UNIQUENESS IKDIGES ¥ L&7 459 478 591 451 ®

LA A REEE ST E R L Rl LIRSS EE RS R ANEY FET FY ] LR AR R LS SRR RN ES RS PRSP EEEEY Y Y
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SUMMARY OF UNIGUENESS INDICES
STREAM BIGLOGIC MUMAN TCTAL

PHYSICAL + WATES USE AND

QUALTITY IKTEREST
SUGAR CREEK NEAR BYRON, IND 282 178 21t 581
SALT CREEK  NFAR PEERLESS, INC i87 16%. 1e2 478
BIG RACOSOON CREEK AT COXVILLE, INT 148 164 137 467
EEL RIVER AT BOMWLING GREEN; IAL : 183 104 173 45%S

WHITE RIVER AT SPENCER; INC 165 131 156 453
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1 I I I I i I ) I I I I I
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I 1 I I 1 I wenbdnzartenaranYOO00000GO00Gveveer Fd o et s el INDIND 1Y WIATY ZLIRKI
H i i I I 1 I i I I 1 I
I I I ¥ Iewossswrovansanpewsaan PUGHGIRI03US 8L feevsdrsrrrbiteseesr e IRIRA ONI HOHABRZ
I I i I Insacoenesanasoanexnaa d0008320000008 Dodtreootobboatasttse] INDIND HY3EN X3IIVWS  WYLNglI
I i i I I I 1 X I I I I
£ i I S I I szepaiasonswre (0000 GRGLURRENE04sesbiberrerte+d] INBIRN OMNI $S5837¥33d1
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Bi3

AESTHETIC HATRIX
LANDSCAFE LOCATION

A 8 C B E »

FERYECEA R PRV I ER BB L FHL I NGBS BP VIR ER BT ANCVDPBECHU NS LYYV ARV ID DYDY/ GO PR BBV LBB IR RN
* PHYSTCAL FRCTORS # *
» 1 CHANNEL WIDTH ®L3F3 o333 LIIE LB00 L500 *
» 2 LCH FLGH DISCHARGE ¥ L500 L5080 .50 560 1.000 *
» 3 AVERAGE DISCHERGE #4000 L3E 2E3F L 33T L.G60 *
= i BASIN AREA(SG, HI.! ® 1,000 L33F L33¥ 333 1,000 *
= 5 THANNEL PATTERR 3PS50 G250 d.000 0250 L2Ep #
- 6 WALLEY HIOTH/HEIGHT *.333 0 1,000 533 4,000 L5833
“ 7 BED RATERIAL ®,33F  o33F 1.000 1.0808 .33 ¢
= 8 BANK AND YALLEY MATERIAL * 1,200 o500 o508 500 %00
* g BELSLOPE ® 1,000 o3I o333 1.000 .33 %
# 10 WIDTH OF WALLEY FLAT * 2333 1.080 .333  4.000  .33@ ¢
= 11 ERCSIGN CF BANKS ® .250 4250 258 1.008  .2¢0 *
w 1z VALLEY SLOPE % L333 1,000 1.000  .333 333 ¥
= 13 SIRUCSITY ¥ ,250 £.B00 250  .250  LREQ ¥
» ih NO.o OF TRIBUTARIES * 1,000  .590 o508 o560 .50 *
EELEEEEIEEER-E-LESLEPELEEEEELEEE TS LRI E L E R LS R LR LR ER TR R BHREFHIBBBRZIBBEH S
* SUBTOTAL % 7,92 7,67 7,00  8.50 6:GE ¢
» PRYSICAL AESTHETIC INDICES ¥ 188 183 1567 202 15 ¢

BEBGABPIPRVREREC VD FRPE TP EP RV O IL T LAY FUL T UTOR TR LR UL RP RSP F RN TN YN ST YR O S FORFHYFERE Y PR w
HEGR AL BETRABH R ARG PR VYR LT YRR P LI R AP SV B A YR Y R REABD U PN RSV R G TS VD H SN FUBE PP PO R UL IR NDEESBH S

h BIOLOGIC ¢ WATER QUALITY FAGTORS ¥ *

» i% WATEE COLOR * 1,808 W.0GH B.008 0.000 G.900 ¥
@ 16 FLOATING MATERIAL * 406 G.L00 f.000 0.808 1.000 %
* 17 ALGARE ¥ §.000 U.408 4.000 G.080 0.080 %
* 18 LANDFLANTS~FLOOD PLALIN * L2580 we 5l 258 1.000 250 ¥
hi 19 LANDPLANTS=HTL1 51, 0PE # ,500 PR3 w333 333 «333 *®
* 20 WATER FLANTS 7 2258 « 758 2250 1.080 w250 ¥
R R L LR LR R R e Ry I T T P T YL TS o1
* SUBTOTAL ¥ 2.08@ b RRizi} 83 2433 183 *#
#RICLOGIT + WATER QUALTTY AESTHEVIC INDICES * 92 ] & ] BE *®

RRE RN RD O QFF RSN VPP S TGN L AT F G YR D VISR VB G Y B BRI R U AR ST F IS S AN DTS L E G RIT VI IFY SR
REGURBEGHIREFPLPEQELGRFEREG R Y SR LGP AR FLL T IL B IR SR PG VRBRF YV GRABR RS II VYRS REEDN DEBRAIFAEIRE LR TR

* HUMAN USE AKD INTERESET FAGTCRS ® ¥
¥ 83 TRASH 7 180 FV. ® L2510 -258 Y4t 2 250 d.RO0 *
b 2 VARIABILITY OF TRASH ¥ of.080 {.080 G.060C¢ L8.0080 6§.800 ¢
= 23 ARTIFICIAL COHTROL F 0,333 «Z33 I3-1: 0 o 580 L H3IT *
B 24 UTILIVIES, BRIUGGES, RIAD * .5{3 2500 1.008 « 500 500 %
# 25 URBANTIZATION T 3EY 1.060 «33% 1.08D 2331 4
* 26 HISTORICAL FRATURES ¥ 1.064 %33 «333  1.8000 2333 ¥
® 27 LOCAL TCEWE . 7ED 1y 2258  1.000 « 380 %
ks 28 WIEW CONFINEMERY ¥ B0l 5060 55010 «580 1.G00 *
& 29 RAFIO AkE FALLS L o 2208 W 200 - 208 « 200 ¥
® 3] LAND USE B L3333 1.0G0RO « 333 1.008 2333 ¥
- 31 MIEFITE ? B.000 L.068 0G.008 » 500 «E0f ¢
Py L Y N R R R R Ry R e R T e e Y T 2
* SUBTOTAL 2 3.71 be 37 3710 BakS Jere
7 FUMAN USE AND INTEREST AESTHETIC INDIEES *# %2 &¥ 67 164 5 *®

SHAHEC N POTRRTE UL RGBT A AR S TRV AT A Y S Y H R R A S A s S SRR P PR R Y A R RS G R AR B RS AN AR R G AR RN WA T
PP T LR T P e P P s e R T E P R P PR R P T Y PEE PV RN E S E R RIS TP VR TS ¥R
z TOTAL % 313,67 1383 44.53 17.28 12353 ¥

= TOT AL AESTHETIC IADIGES # 332 230 2ib 366 F0E ¢
YR AR YR TSN R RV R S NN SR PR N RS G N AN D O S RN D RGP AR GRS ORI PR S SRS S ST SN B SN SR A TSNS R E Y




STREAM

SUGAR CGREEK NEAR BYRCN, IND

BIG RACCOON CREEK AT COXVILLE, IWE
HHITE RIVER AT SPENCER,; XKD

EEL RIVER AT BOWLING GREEN, INC

SALT CREEX NEAR PEERLESS,; IKD

Bi4

SUMPARY OF
BIOLOCIC
PHYSICAL + KATER
QUALITY
2q2 [}
i88 9E
1€5 33
143 0
i67 g

RESTHETIC

HUMAN
USE AND
IKTEREST

16%

52
56
&7

47

INDICES

TCTaL
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Blé

Wit0 RIVER MATRIX
LANDSCAPE LOCATION

¥ [ 8 s G g o»
FRPARA IR YY R G YR IR TR BE TV FR GV TEVO D RN B AR Y IS TR RC TSR R I IR F R SIS NG YU G I TN RUR DN U S B EE RPN T R S
s PHYSICAL FACTORS * ®
hd i CHANNES, #WIDTH L3337 2333 w553 PR =500 %
& 2 LOW FLCW DISGHARGE * LB &84 %1134 ¢ G40 L.BOC *
® 3 AVERAGE CISCHARGE * 1,000 333 « 333 « 353 1.%00 %
e L] BEISIM AREA(SG, WIL? F i.000 2533 o EBT «0UE 1.000 ¥
A 5 GCHANNEL FATIERW ®ooL2%0 «250  1.060 e 250 w258 #
“ € WALLEY WICTH/HEIGHT R I Y 1] 2333 1,040 s H3E ¥
= ¥ BED FATERIAL ¥ 333 « 33 1.800 1,049 « 533 %
* 8 BANK AWND VALEEY MATERIAL # 31.8%0 =580 2508 « 540 «ERE ¥
M 9 BEDSLOPE ¥ 1.060 0333 « 333 d.0B00 <333 %
* io HICTH OF ¥ALLEY FLAT #3333 1,888 2E38 1,044 PRCK I
* 13 EROSION OF HANES * WESA 2250 2250  1.0400 8250 ®
* 12 VALLEY SLOPE #4333 1.8608  1i.000 - 333 o JF33 %
" i3 STNUGSITY ¥ .254 t.800 =250 « &50 sEEN ¥
® 14 NO. OF TRIBUTARIES ¥ 1.0040 IR JHBE s 544 « 559 ¥

LR R XS A R LSy Ry R R L e L S T s L]
SuBYIOTAL  * T.92 167 T.80 8450 B4CZ ¥
* PHYSICAL WILD RIVER INDICES # 168 183 167 202 ig% #
*#!l‘l!l#\i!‘*-‘iﬁ!5#45#0!“#‘##@&##@’544&%ﬂaMJFU«'i¥’3“§’$$3¥$$$E$‘1$$4‘?&“0&35-19Q#Wﬁv@a‘ﬁ#&&lﬁ#{ﬂﬁmaﬂ-%‘ts{ﬁ#@ﬂ%ﬁlﬁ
ERFYRFARGE RS I DAY DGR VSR ACFP PR GE P F AN G T H Y SO R P AR E GNP R BB SRS S DR D B YR NN DT RGO LS GF SRS EL GRS R 5 R

+®

® BIGLCGIC + WATER QUALITY FAGYORS ¥ ®
® 15 WATER €OLCHR % 1.008 «333  1.00C6 « 333 s332 %
® 18 FLOATINEG WMATERIAL ? 3.800 4.040 J.800 0.080 1.080 %
* i7 ALGAE ¥ .200 =200 -2 81 « 200 <208 ®
e i3 LANDPLANTS-FLOOD PLAIN ® 0.060 0.000 9.008 0.000 06.0080 %
* 19 LANDFLANTS-HILLSLOPE T o500 =508 <333 2333 L E23 ¥
= 20 WATER FLANTS 2 L2500 250 0258  1.000 EEQ B
R L Ly R R R R T T L L L LY L T R Ty TR e
& SUBTOYTAL ¢ 1.95 s 28 1.78 1.87 Zali ¥
FBICLOGIZ + WATER QUALITY WilD RIVEFR InbicEs = 65 L3:] 35 36 341 7

FHOGITRFPERE P GY SR SR AP Y VR G S G AP AT N A F ATy SN R PR A PRGN BB R AT U DRI TR SRS Y RTAL L PR RN R S FR Hu B B &
e AR T Ly L R E R E Y S L R L TR N R L R R E R R R o g o Ve g g gLy

ks HUMAN USE AWD INTEREST FACTORS ® *

30 LAND USE G.000 €.000 0000 1,000 0,040 %

31 MISFITS * G.000 0,000 0.000 500  .%00 *

FHETLYRE RGP VTR ER TR FF B PP IF P H VTR H A R IS P U R GER P PR RSBV ISR SR NS YR RV R BB DS FH B DA LR B UGB
SUBTOTAL  * 2,20 1053  Z.83  ©.95 2428 ¥

FUMAN USE AND INTEREST WILD RIVER INDICES ¥ 13 10 31 143 22 ¥

HFRHRGYGERIR LR ER G PR AP GO T IS LTI D IR YRV YT D IR B R BRRTGF SRS LER LR AL LTS R L LT EP-EE-E TR IR TR L)
RGP R LB NS IR RN F TN Y TR ETR NN T T AN Y Y DN P H AR SR Y S YR S UV RGBS GRS U IO YIS R FERT RN FL B RG D F TSN

* TOTAL  * 12.97 10,48 10a82 15,32 414132 »

* TOTAL HILD RIVER INDICES s 267 248 233 ELE] £g¢ #
LR A L I Ly R R T L Ty R R R R PP P T T ST PP e pappeg v

® e TRASH /7 16L FTe. ¥ . 250 -1} o250 <250 @G.080 ®
* ks VARIABILITY OF TRASBH * B.000 €.000 0.088 0.000 G.808 %
* Z3 ARTEIFICIAL CONTROL ® g.400 d.4980 - 560 <540 §,.904 #
b 24 UTILITIES, BRIDGES, RGAD ¥ 0,000 6.0860 0.080 0G.000 @.&00 =
* 23 UREANIZATICK * g.088 £.000 0.000 B.000 B.B00 ¥
* 44 HISTCRICAL FEATURES * . 08¢ 333 2323 1,900 £ 533 #
* v LOCAL SCENE 7 . 258 250 <250  1.000 sFEQ #
- 28 YIEW COMFINEMENT ® 500 «HE0 50 « 5B L0080 *
* 29 RAFID AND FALLS 4 .20 <200 200 «2G0 SEUD ®
» i

¥

&

B

»




SUGER
WHITE

BIG

Bl7

STREAH

CREEX NEAR AYRON, IND

RIVER AT SPENGERy INC

RACGOON OREEK AT COXVILLE, IND

EEL RIVER AT BOWLING GREEN, INC

SALT

CREEK NEAR PEERLESSy; INEG

SUMMARY OF
BIOLOGTIC
PHYSICAL + HATEFR
QUALTITY
292 3€
185 111
158 65
133 48
167 3z

WILD RIVER

HUMA N
USE AND
INTEREST

111

23
13
ig

31

INBICES

TCTAL
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B19

SCEAIC RIWER MATRIX
LANDSCAPE LOCRTION

2 A g [ i} g
PR LR R P e e P P T e S R R R R T S R L i Ty Y y  F Y i T E e
b PHYSICAL FAGTORS # »
¥ 1 CHANNEL WIDTH #4333 333 « 333 » 500 00 ¥
= 4 LOW FLOW DISCHARGE L1 1 50 500 «E500 d1.0G60 F
® 3 AVERAGE DISCHARGE * l.G00 2333 «3E3 - 2E3  1.,040 #
* 4 BASIN AREA(S0. MI.) ¥ 1,008 W33 v B33 0 333 1,000 #
# 5 CHANNEL FATTERR ¥ .250 258 1,006 W 250 « 250 %
* 6 VALLEY WIDTHAHEIGHT ® o L333  1.000 2533 1.008 =333 *#
# 7 BED MATERIAL ¥ 333 2333 1.0088 1,860 2333 %
® ] BANK AND WALLEY HMATERIAL # 1.080 2500 500 « 500 o0 ¥
* S BEOSLOFE # 1.008 0333 «333  di.400 2332 %
® 19 WIDTH OF VALLEY FLAY 333 t.0d0 2333  1.000 + 333 %
hd i1 EROSION OF BAKKS T L2510 2250 «250  1.300 SREQ ¥
* iz VALLEY SLOPE * 2333 1.040 1.000 o B3% 2333 ¥
¥ 13 STAUCSITY F o250 1.000 <2510 8 258 250 ¥
* Lh NO. CF TRIBUTARIES ¥ 1.640 540 o 500 ° 500 - 300 ¥

O P g g S R AL R R R L L R R R R P TR S R e A R A R Y]

SUBYOTAL ¥ F.92 T BT 7. 00 B8.50 g2 *
PHYSI CAL SCENIC RIVER INDIGES # 188 183 167 202 jec #
P Y T L R A R Ty e e A s LT R L s e X e

P P R T R L N R R e R LR Ty
* BIOLOGIC + WATER QUELITY FACTCORS * ®

LA 4

* 15 WATES COLOR # {000 4333  41.001 - 333 + 337 ¢
® i6 FLCATING MBETERIAL # 0.008 d.800 0.000 0.008 41.000 %
® 17 ALGAE # (.008 9,000 0.060 0.0680 O0O.00C *
* 18 LANCPLANTE=FLOOD PLATN o, 254 <258 <2506 1.000 £ 280
A i% LANOPLANTS-rILESLOPE # . 509 W 500 «333 + 333 0331 ¥
# 28 WATER PLAKTS . 258 » 2540 2250 i GO0 =250 %
PRI I R R PR R T e S R o s R T LR R R R L e L L e ALY
* SUBTOTAL % 2.01 1433 1. 83 Z2oEV 2517 ¢
FRICLOGES + MWATER QUALITY SCENIC RIVER INBICES * u [} G 1 110 ¢

¥¢¥Q¥5“W-V~¥¥*W‘F@M&’ﬁ&@‘f-W$$5‘$H¥§@Wﬂ‘ﬁ’ﬂ¥¥ﬁ€%’3“9'35&14‘6%Ht-$$¥vﬂﬂM‘*‘EW@@V"U‘VHN’54‘V&e&&##w%”a%ﬂ#ﬂb%ﬂ#U##l
A EANDEN DTS TR AN FRA RS AP VR P L BN EP VLRGN N TN YR LN IO RSP R ER SR Y F I YT AR RS UPR PG YRER TR EBREITIER

* HUMAN USE AND INYERESY FACTORS s %
# 21 FRASH 4 IEC FY. ¥ 280 2550 <250 2250 L.080 *
# 22 YARIABILITY CF TRASH ' RER +333  D.000  0.004 =333 %
® 23 ARTIFICIAL COMIROL # L 333 « 333 10 2 508 «E3T %
- 2k UTILITIES, ERIDGES, ROAD * 508 (.0080 0.000 +508 g.00G0 *
# 25 URBANIZATION ¥ 0.000 d.008 d.0080 4.000 G.008 ®
* ZE HISTORICAL FEATURES ¥ 1,000 «333 533 1.000 . 331 ¢
# 27 LOCAL SCENE L2548 A5G «250 1000 2250 *#
L 8 VIEW COMFINEMENT ® o500 IR2il « 500 =540 1,060 %
- 29 RAFID AND FALLS 0,200 « 280 o2 B0 5 200 « 280 #
¥ 30 LAND USE ¥ G000 $.900 0.8608 1.000 #d.800 ¢
* 31 MISFITS ¥ 0,000 G.000 QD.000 « 500 < 300 #
PR Rl L T e LR R RN P R R R R e L R R e R A R R e R R A R
& su8ToTAL  *  3.3°7 ke 28 2. 03 &5 35495 #
% RLMAN USE AND INTERESY SCENIC RIVER INDICES ¢ 61 1av 39 193 198 ¥

T N N S N Y L R L R R R Ry L R E R P e e e e R P RIS R
R T TP T T PP T EE TP L PP PP E R R TP YV RS P PELE S E L ERER L E X EE A LR S LR L R L E R
4 YOTAL ® 13,28 43.20 1087 47.62 43443 ¢

# TOY AL SCENIG RIVER IRCICES M 269 i08 286 393 3¥g +
RRENERARERR DL TRE BN EY TS A UL N BN R D IR AR AR B E G R R O R DA F A RS T E N T IR R AR R ST EITIPIRED




STREAM

SUGAR GREEK NEAR BYRON, IND

WHITE RIVER AT SPENCER; IND

EEL RIVER AT BOKLING GREEN, INC

BI6 RACCOON CREEK AT COXVILLE, IKE

Shtt CREEK NEAR PEERLESS, IND

B20

| SUMMARY OF SGENIC

PHYSICAL

BIOLGGIL
+ WATER
QUALITY

RIVER INDIGES

HUMAN ToTaL
USE AND
IMTEREST

191 393

165 379

117 304

81 269

39 z0e
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RECREATIONAL RIVER MATRIX
LANDECAPE LCCATION

& B »
&¥#¥d¥»&#%#vuvv#;@#w¥!u¥¥¥$wa¥$¥$$¥$¥8H#&G¥w@¥vw!$%&va#633%&%&#&4»3%4&53#23uw¥u¢2¥v¢&¥#§u~¥
b PHYSICAL FACTCRS A #
b 1 CHANNEL ®IDTH ¥ 4333 PRk PR « 508 508 *
% 2 LOKW FLCHW [CISCHERGE ¥FoO.508 o5 0a 500 « 500 i1.800 %
¥ 3 AVERAGE DISCHARGE ¥ 1.0040 333 2333 « 333 i.840 *
= b BASIN AREA(SQ., MI.) ®o1.000 « 333 «3E3 «333 1.000 *®
L 5 CHANNEL FAYTERN ¥ .258 « 650 1,008 0 250 JE28G
* & VALLEY WIGCTHAHEIGHT 0 L33% 1.000 + 333 1.000 « 333
he 7 BEC FATERIAL ¥ 4333 «333 1.006 1.000 £33 =
A 8 BANK ARD wALLEY MATERIAL ¥ 1.019 <500 «H00 « 500 <500 *
* g BELSLOFE ¥ 1,800 o333 =333 1.4800 <E33 #
b 19 HIDTH OF VALLEY FLAT ¥ L¥3F 1.008 . 333 41.840 #3323 ¥
¥ i1 EROSION OF BANKS ? 250 2510 <250 1.006 280 #
¥ 12 YALLEY SLCFE #3833 4.000 i.008 o 333 2333 #
® i3 SINUOSITY # o .25%0 1.000 2250 = 2510 JBEQ ®
¥ 14 NCe OF TRIBUTARIES ¥ 1.060 548 2500 500 «500 *
LR A R AR e R LR Ry R e R e R R E T LT T ¥ TR R grpupgrgngvy gy
L SUBYOTAL + 7,42 167 .00 8.50 6.92 ¥
B PHYSICAL RECREATIGNAL RIYER INDICES * i858 183 167 262 1es5 =

R AR IR N B A S P R R R R N T Y R O R O I Y P S ¥ I M N R P U T Y N R R B L Y S S A YU SR NS R R S OB OB R RIS AU SR S %
&U'!!F#’*G*ﬂ##vii#¥6¥l¥$¥¥¥$¥¢¥¥$4¥¥¥¥8353¥¥¥¥4¥§*¢¥'#W&#!Vﬂ“%#5¥¥G*§¥$¥#4#Vﬂ*%@?*@ﬁ&*‘%i!ﬂ

* BICLCGIC + WATER QUALIYY FACTCRS ® #
* is HATER COLOR ® 1.000 0333 1,004 2333 +333 %
* 16 FLCATING MATERIAL ® 8.008 0.060 0.080 0.000 41.000 ¥
= 17 ALGAE ® L2040 « 288 =200 « 200 «200 ®
* 18 LANDRLANTS-FLOODR PLAIN ¥ o258 257 +250  1.06480 JE2E8Q ®
* 18 LANDPLANTS-HIELSLOPE * L5008 5106 «333 2333 333 =
= 29 HATER FLANTS ¥ LE5( LE51 +250  1.000 «EE0 ®
R R i e Ry Ry T e L LI L Ll
¥ SUBTOTAL = 2,20 1,53 2,03 287 2:37 ¥
*IICLOGIC + WATER QUALITY RECREATIChAL RIWER INDICES ¥ 53 39 za 67 331 ¢

I#¥¥¥¢¥$'¥¥¥¥¥F¥¥l¥‘¥@#¢¥8##5&#55‘#3#!5@*?Q¥¥¥¥$%H!ﬁﬂ!UU$4¥#H544UV”“‘#$®ﬂvm$§#¥¥¥¥¥#¥¥”‘¥¥¥
@4¥¥5¥55ﬂ¥*85¥4##*433@*%$#¥#@¥W¥V$l*Ef'V@EHJ*##53¥¥¥$U9“3**35##$¥$¥§#&&45%%3@#m5¥$¥¥¥${'¥3¥

® HUMAN USE AND INTEREST FADTORS * *®
® 2% TRASH / 10f FT. F L PEG 250 2250 2250 1.000 ¥
® 72 VARIAHILITY OF TRASH ¥ 4 3T3 #2333 =58 « 5060 £H32 #
= 23 ARTIFICESL CONIRCL ¥ 323 333 <500 - 580 231 ¥
* 24 UTILITIES, BRIDGES,; ROAD =+ ,500 «500 1,008 . 588 500 *
hs 25 URBANTZATION ¥ ,333 1.000 333  1.800 0332 ¥
= ] HISTORICAL FEATURES ¥ 1.508 2333 «333  1.008 « 333 #
¥ 27 LOCAL SCERNE ¥ L2510 «250 <250 1000 “EE0 ¥
* 28 VIEW CONFINEMENRT *.500 2500 2508 «500 1i.800 *®
- 29 RAFID BANL FALLES 5 200 « 280 22810 200 <808 ¥
- 39 LAND UTE * .333 1.G680 2333 1.0948 « 333 ¥
* 31 MISFITS P .500 4.048 « 500 « 500 »8509 #
R R A R R R Ly L L L e T T LY
® SUBTOTAL * 4.53 C.78 4o 70 6 .95 5442 *#
*  FUMAN USE AND INTEREST RECREATICNAL RI¥ER INDIGFS # 137 i73 162 211 ise *

%"'¥‘¥#¥¥¥$¥$¥$¥&'¥§¥¥¥VUU‘§¥!¥¢$§¥§!¥U¥$!¥¥¥#$%#38¥V3455¥ﬁ§¢§§¥$§5¥¥84$*45¥¥$¥¥45¥¥$ﬁﬂ¥¥¢
FR RN A R R R SRR R R R R S B T S N N U C TN U F T IR R R T Y R S P BV N F DN D NS r B NS S Y P L SV BN PR LT S S F B R R

% TOTAL ¥ 14.65 14,90 13.73 18432 1Lyt *

# TOTAL RECREATICNAL RIVER IRCICES ¥ 379 394 337 ag 41 ¥
BB R NN N SR R R R B PP T EN FR H IFE Y UNN RT IE R SR SN SRS AN Y G H PG DA IR EE L SRR G SEE R PR B
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STREAM

GREEE  NEAR  BYRON, IND

RIVER BF SPENGER, IND

EEL RIVER AT BOMLING CREEN, INC

816

SAaLY

RAGCCOON (REEK AT COXVILLE, IMNL

CREEX  NFAR  PEERLESS, INC

SUMMARY OF
8IOLCGIC
PHYSIGAL + WATER
QUALTTY
252 67
165 131
183 3¢
158 53
167 28

RECREATIORAL RIVER

HUMAN
USE AND
IMNTEREST

211
155
173
137

142

INDICES

TOTAL

314
451
394y

378
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SUMMARY OF ALL INDICES

BIOLCGIC HUMAN TCTAL
PHYSICAL + WATER USE AND
QUALEITY IKTEREST

BIG RACCOON CREEX AT COXVILLE, IAE

UNTQUENESS INGEX i88 141 137 W67
AE STHEYIC INGEX 188 92 52 32
WILD RIVER INEEX 148 €5 13 267
SCENIC RIVER INGEX 188 g 81 269
FELREATTONAL RIVER INCEX 187 53 i37 3739

EEL RIVER AT S[OWLING GREEN, IWD

UNTOUENESS INDEX 183 10% i¥3 459
AE STHETIC INDEX 18% [} LT 230
HILD RIVER Inpex 183 48 10 240
SCENIC RIVER INDEX 1483 0 117 360
RECREATIONAL RIVWER INCEX £83 39 173 394

SALY CREEK  NFAR  PEERLESS, INC

UNTBUENESS INBEX 167 169 142 478
AFSTHETIC INGEX 167 & LY4 21k
WL LD RIVER INDEX 167 35 31 233
SCENIGC RIVER INEEX 167 i} 38 206
RECREATIOMSL, RIVER INDEX 167 28 142 337

SUGAR CREEXK NEAR HYRON, IND

UNTGUENESS INCEX 2%z 178 211 591
AL STHETIC INGEX 20z 1] 166 366
WILD RIVER INCEX 202 36 111 39
SCENEC RIVER INCEX 20Z ) 1%t 393
RECREATIOMAL RIVER INDEX iz 67 211 481

WHITE RIVER AT SPENGER, IKD

UNIQUENESS INGEX 165 124 155 451
AL STHETIC INCERX 165 &6 56 306
WILD RIVER INCEX 165 iii 23 299
SCENIC RIVER INDEX 163 119 105 37g

RECREATTONAL RIVER INDEX 165 131 155 W51
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Example 2

LOCCATION OF LANDSCAPE
BIG BLUE RIVER NEAR KNIGHTSTOHN, IND
FLATROCK RIVER NEAR ST PAUL, IND
LAUGHERY CREEK NEAR FARMERS RETREAT, IND
SAND CREEX NEAR BREWERSVYILLEy IND

WHITEWATER RIVER AT BROCKVILLE, IND
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LANDSCAFE EVALUATION NUMBERS

L2

LANDSCAPE LOCATION
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CHAENNEL WIDTH

1.OW FLOW DISCHARGE
AVEREGE DISEHMARGE
BASIN AREA(SC. MIo)
CHANNEL PATTERN
VALLEY WIDTH/REIGHT
BED MATERIAL

BANK AND VALLEY MATERIAL

EEDSLOPE

HIDTH COF WALLEY FLAT
EROSION OF BENKS
YALLFEY SLOPE
SINUOSITY

#G. OF TRIBUTARIES
WATER COLCR

FLOBTING MATERIAL
BLGARE -
LANDFLANTS=-FLOOD PLA
LANDFLANTS=HILLSLOPE
KETER PLAKTS

THRASH 7 1008 FT.
VAETIABILITY OF TRASH
ARTIFICTAL GONTROL
UTILITIES, BRIDGES,
UREANIZATION
MISTCRICAL FEATURES
LOCAL SCENE

VIEW CONFINEMENT
FAFID #MD FALLS

LAND USE

MISFITS

IN

ROAD

#
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UNIGUEKESS MATRIX
LANGSCAPE LCCATION

5 A 8 c 9 E o
VU%@****‘“****l$¥8#¥¥¥$¥¥8¥3¥¥¥¥¥8§¥¥3¥¥$3!!%¥¥%4¥$#¥¥#§%#¥¥9$&¥¥¥3¥3$¥33$¥$¥¥@$w¥#@##§¥¥¥ﬁ
* PHYSICAL FACTORS s %
¥ 1 CHANNEL WIETH 5 280 WZ50  .250 .25 1.000 *
* 2 LOK FLOW DISCHARGE * LEQOD G580 LB00 o560 1.3p0 %
% 3 BVERAGE DISGHARGE 3,250 L2B0 250 .2EG 1.000 °
* 4 BASIN BREA(SQ. MI.) * 250 4250  .250 250 4.080 %
» 5 CHANNEL PATTERN *L,200 .200 .700  .288  ,200 *
* & YALLEY WIDTH/HEIGHT % .500 o500 L5080 4,000 L5008 *
® ? BEG MATERIAL ¥ L5008 o506 o500 1,008  .500 ®
* 8 BANK AWD VALLEY MATERIAL ¥ 508  ,333  ,333  .333 %00 #
* 3 BEDSLOPE ® .333  L500 o333 500 333 ¥
. 1 HIDTH OF VALLEY FLAT ® 1,006 L.332  L¥33 1.000 2,333 ¢
» 11 ERUSION OF BANKS ¥ 333 .333 1.000 o333 4.0400 ¢
» iz VALLEY SLOPE ® .333 L2333 L5000 .333 500 @
» i3 SINUCSITY * L5080 L5080 .53F .333  .333 ¢
* 14 NG. CF TRIEUTARIES * 1,000 4,800  <50% 1.800 o500 ¥
RGBT FRR QPR N T REDE SR L B R AR Y S F U R YN T F I U PR R VR P S N R PR S R E N F IS S U T D R SR B O AR N R S MR R S A T Y S R
= SUBTOTAL ¥ 6,45 €.78 5,78  7.28 8470 *#
= PHYSICAL UNTQUENESS INDICES * 154 138 138 173 207 ¥
R RGP R TN T RS U R E TP R VN N R N TR Y Y S NG AN F S R G F TR F RSP S ¥ D R GRS VISR L R BB AT I P H L E BB BR
Vil"¥¥¥$¥¥!##!&$¥¥!14¥¥U¥$¥$$¥4¥$$$¥¥¢¥V¥U##%#V@#%%?Fl!#lﬂ#&##@#”¥¥¥$4l4¥¥§‘¥$¥#$¥#V¥§6¢¥h
* BIOLOGIC + WATER QUALITY FACTCRS . ¥
» 15 WATER COLOR ¥ L8008 1,000 L5080 1.000 1.000 °
* 16 FLOATING MATERIAL ® 1,006 250  .250 250  L2EQ ¥
* 17 BLGAE * .333 33T L5860 L5080 333 »
s 18 LANDPLANTS=FLGOD PLAIN ¥ 333 .333  .500  .500 L53% °
* 19 LANDPLANTS-HILL$LOPE % 1,008 o250 L2580 250  .2%0 °
= 20 HATER FLAMTS ¥ 1.098 1.008 <500  L.%00 4.000 ®
4@#!4‘!‘!!##‘1¥"¥¥¥$!"¥EF¥G¥V¥‘$¥¥VU¥'¥lEsﬂ###%!ﬂ!Kl§§5ﬂ¥¥$$$¥wﬂ¥‘¥5545¥¥¥B¥¥¥4¥$§3$¥$¥¥¥
. SUBTOTAL * 4o17  2.87 2,50  3.G60 3317 »
*BICLOGIS ¢ WATER QUALITY UNIQUENESS INDICES + 23t 176 139 167 17¢ »

R R e A R A L L T R T e T R T ST P )
AR R R A R R R R R R R T Y T LN PP F T Py
= MUMAN USE AND INTEREST FACTORS ® i

* 21 TRASH / 160 FT. * 1,600 W50 +560 1,000 £,009 ¢
* 22 VARIABILITY OF TRASH ® . 333 2333 1.000 1.048 2333 ¥
¥ 23 ARTIFICIAL CORTROL ¥ .50 «3E3 2333 504 4333 ¢
* 24 UTILITIES, BRICGES, ROAD ¥ 250 E50 «rBE  1.040 W2EQ
hd 25 UREANIZATION ¥ e333 333 500 « 500 2333 #
* 26 HISTORICAL FEATURES *.333 <333 « 333  1.000 1.000 *
¥ 27 LoCAL SCENE * 508 2333 «500 s 333 333 #
* 28 VIEW CONFINEMERNT ® 5040 «333 «+333 =333 500 ¥
® 2% RAFID BWD FALLS F o LE500 580 <500 500 1.000 ¢
= 30 LAND USE ¥ .233 +323 500 « 500 333 *
= 31 MISFITS * 500 1.008 1.000 1.000 0500 *
AR e R R A L L A T E S T T I T e T ¥
* SUBTOTAL * 5.08 bo58 5.75 7,67 5:82 =
¥ KFUMAN USE AND INTEREST UNIQUERESS INDICES * 154 139 i74 232 179 *®

$¥§!!¥U$§#ﬁl#¥¥¥ﬁ!iilN¥¥‘i¥¥9##'¢#!#ﬁ§!§!q¥§¥$0¥F5¥0¢F5#*#0#'!4¥!H!GQ!@V#*#4$@‘V¥09¥‘“f!!$4
LR X2 R EL LS RS LR L RS LEREEEELEEEEEEEEEEERNEREREESESEEEEEEDEEELEEEREFEEEFEEEEFFEEFEY ST EY YLy
# TOTAL % £5.78 13.53 14,03 17.85 417,78 #
¥ TOTAL UNIQUENESS INCICES e 5349 4E3 G54 572 5ez ¥

FEFRUR TR TRER AN B P A R A RS G E S P F R AT PR R U G N IR R AR SR PR R AR B E L NS Y Y SN WP T RSN AP SRR LS AT YR I R ERE R &
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SUMMARY OF UNIGLENESS INGICES
STREAM BIOLOGIC HUMAN TOTAL
PHYSICAL + WATER USE AND
GUALITY INTEREST

SAND CREEK NEAR BREWERSVILLE, IKE 173 167 232 572
WHITEWATER RIVER AT BROOKVILLE, IND 207 i7e 179 562
BIG BLUE RIVER MEAR KNIGHTSTOWN, IND 154 231 154 539
FLATROCK RIVER NEAR ST PAUL, IND 138 17€ 139 453

LAUCHERY CREEK NEAR FARMERS RETREAT, IND 138 139 i7& W59
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AESTHETIC MATRIX
LANGSCAPE LCCATION

® A 8 c b E ®
R L Oy Ty T TR ey F R T T R T T R Ty T T Y
= PHYSICAL FAGTGRS b *
= 1 CHANKEL WIDTH L2508 «E50 = 2510 «250 1.000 ¢
* 2 L0k FLOW DISCHARGE g 500 3] 500 <500 31.808 ®
= 3 AVERAGE LISCHRRGE ¥ L2580 2250 250 «250 1.608 =
» 4 BASIK AREA (3G, HI.) ® o .250 253 2259 2250 1.086 *
* 5 CHANKEL FATTERN o200 .2 60 o280 - 200 « 206 ¥
hd & VALLEY WIDTH/HEIGHT T 4500 «5GD 500 1.000 «.500 *#
* 7 BED MATERIAL F L500 500 500 4.800 «508 *
* a BANK AND WALLEY MATERIAL * .508 0333 - 333 + 333 508 ¢
= g BELSLCPE ¥ 4333 o506 0233 <500 2332 #
L4 39 WIOTH GF VALLEY FLAT ¥ 1,008 PERE 0333 1.800 338 ®
* ii EROSION OF FANKS ® 2333 2333 1.000 0333 1.000 %
= i2 VALLEY SLOPE *.333 «333 5100 0 333 500 ¥
* i3 SINUOSETY ¥o.500 5808 333 - 333 2333 ¢
= 14 NO. OF THRIBUYARIES % 1,008 f.000 <5008 1.000 < B00 *
Py Ty Ry e R R e T LI Y
A SUBTOTAL ¥ 6.45 E.78 5. 78 T.28 8470 *#
= PHYSIGAL AESTHETIC INDICES * i5& 138 i3s 173 EQ7 *

P N T e R R R R N L LTI R Y
SIS RN IR RN E T AP P RN RS AN T A G N G AR Y B S N IO Y S PY R P S DU T R U F RSN SRR B I FE L S I FRF R SH B R RSB R YER Y R 2 R

# BICLOGIC + WATER QUALITY FACTORS # ®

* is WATER COLOR ¥ 500 €£.0060 «508 0.8680 0.000 %
* 16 FLCATING MATERIAL # 1.000 0.000 Q.0800 O0.000 8.000 ¢
ks i7 ALGAE * fl.000 d.000 500 «806 Q.000 %
® 18 LANDPLANTSE-FILOQOD PLAIN ¥ 333 <383 500 2580 2333 *
* i9 LANGPELANTS-HIBLSLOPE * 4.000 <250 258 = 250 «2EQ ¥
¥ 20 WATER PLANTS * 1,800 1.048 « 500 =500 1,000 *®
P L T T T PR R N T E R T R R L R R R R R R e L e L e L E ]
* SuUaTeTAL ¥ 3,83 158 2,25 175 1488 *
*RICLOGIS + WATER QUALITY AESTHEYIC INDICES * 169 ] i1 48 g ¥

R Y Y e I TR R R EE R LR R LR L RN Y RIS R R RS LR RS
HERFPRPERE RV ER QOGS RS BRGNS RGBT Y R Y TN Y I P I URR NG S LR FUNAF RN RO BV TN FE QU VBN P AT A SRR RYPD O F Y

w HEMAN USE AND INTERESY FACTORS # ¥

- 21 TRASK / 108 Fi. 7 f.800 508 500 1.0080 O0.008 ¥
= zz VARIABILITY OF TRASH # B.000 0.908 4.4600 0.008 O.080 ¢
hd 23 ARTIFICEAL CONTROL ¥ L5108 2333 « 333 « G508 »333 ¥
* 24 UTILITIES, 8RIDGES, RIAD # LE50 2250 250 1,000 285G ¥
¥ 25 UREBANTZATION £ 333 «333 331 » 500 o833 ¥
* 7€ HISTORICAL FEATURES ¥ 2333 =333 ¥33  1.000 4.000 %
* 27 L.OCAL SCENE * .580 2333 500 © 333 333 ¥
® 28 VIEW CONFINEMENT F o .8080 « 333 + 333 « 333 500 ¥
¥ 29 RAFIC ANC FALUS L5501 «500 =500 «500 1.800 =
¥ 3¢ LAND USE ¥ .333 «333 « 508 =500 » 333 %
= 31 MISFITS ¢ 0.600 4.000 G.000 £.860 O0.000 *
AR R ARG G RS LG TR SR U L E N YA AT E N S A SR NG R A A NG H R I A S R F P AR R G R P T S ALV TR S IR C RV R FURENFCHURITUI SR
* SUBTOTAL * 3.25 4a 25 % 75 6o6T 4i48 *
#  FUMAN USE AN INTEREST AESTHETIC INDICES * 33 118 116 163 eg *

FURURRBRIC S RGRR BN BT AR I D AR AR F AR IR G RN A QP YA RGP R AR RN GR IR P DS A G TE VPG SR BP LG DU RS F DO ERER RIS Y
GG UE RGP AT B F L RN R AN B E R VS A TR IV D AN AN GOSN IR B I AR LN S H R A S DAD ARG U S S YR PPN EN T E TRV R L DY R
* TOTAL % 13,53 11.62 12.¥8 L5.70 44637 ¢
* .TOTAL AESTHETIC INCICES ® 3Te 258 365 384 235 ¥

ESRYUNTEOAD RN BAR A R AR IR RN S L R R G S T RSN B A TS FORT AT TR PN YA IR IS E RSB PN ER LA TL LR B VD UG R P DR RE




STREAM

SANC CREEX NEAR
BIG BLUE RIVER NEAR
LAUGHERY CREEK NEAR
FLATROCK RIVER NEAR

WHITEWATER RIVER AT

BREWERSVILLE, IAC
KNIGHTSTOHNy IAG
FARMERS RETREAT, IND
ST PAUL, IND

BROOKVILLE, IND

B32

SUMMARY OF AESTHETIC

BIOLOGIC HUMA §

PHYSTCAL ¢ HATER USE AND

QUALTTY INTEREST
173 48 163
154 189 33
138 it iie
138 ] 118
257 i1 28

INDICES

FOTAL

365

365

25%

238
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WILD RIVER HATEIX
LANGSCAPE L COATION

* A 8 C { E *
R R R RN N T A L R Ry L R YL T E T
* PHYSICEL FRCTCRS ¥ L]
A 1 CHENNEL HIOTH = 4 5 25l er B sl L.BOH *
= 2 LOW FLOW DISTRARGE ¥ <500 Py <G00 L.000 ¥
= 3 AVERAGE DISCHERGE # s 5D A2 ET o250 1.588 *
b 4 BASIN AREA(SQ. MIs) * s 250 Pyt <250 d1.BE0 ¥
ki 5 CHANNEL FRYTEEN # =208 o 2 gl €90 *
= 6 VELLEY RIDIH/AHEIGHT # 500 L0E 1.0iED 500 #
ks ¥ BED MATERIAL # VR 500 LBl 500 #
» B8 BANK AND YALLEY MATERIAL ¥ 2533 0 B3RE 2 383 508 ¢
» g BEDSLOFE # 580 223 2 SHD LE33 #
* LI WIOYTH CF YELLEY FLAT # 333 B33 1.000 « 333 ®
* i1 ERCSYOM OF BAKS = <433 4.0f8 2 33X d.804 *
* 12 VALLEY ELOPE ¥ 0333 508 0 333 LE00 ¥
® 13 SINUOSITY * 2548 +333 2 333 W33 ®
® i4 NG. OF TRIBUTARIES * 1.0 580 1.B0Ug < BO #
LEESEE LR Ry s R R R R R RS R R T F E R PP P E TR TR S PR, ]
» SUBTOTAL #* 6.05% .78 BaTEH 7.28 B:70 ¢
* PHYSTCAL WILD RIVER INUICES ¥ 154 138 i3 173 207 =

WEIPERECRR S L FESFEGR T DGRV O RPN B IR Y PR GRS VU BRI TR PR Ny ¥ PR L S O YN N YT RS H I TSRO DR B SE R BL BRI B4R
RNTVEGFTLYEDTI LIS YRR IR LG TN G R R R Y P S A G SR T Y R SRS IO RE S PR P SN T BN GP R B R Y Y PN E ST AN S SR ML DD RSNV EFESS

b BICLOGIE ¢ WATER QUALITY FACTORS # »

s 15 WATER COLOR F L5000 4.060 500 L.800 i.868 %
# ig FLOATIRG HATERIAL ¥ 1.0084 8.068 G.0080 (.808 Q.40U ¥
* 17 Y GAE ¥ L334 « 333 S0 508 » 323 ¥
hd i8 LANOFLANTS-FLECD PLAIN Y 0800 0.008 2.000 9.000 8.800
@ 19 LANDPLANTS -RIELSLOPE ¥ 4000 o 7 B s 054 0 250 2250 ¥
# 20 HWATER FLANTS *i.008 1.000 PR 500 1000 ¥
Py R T L R Y L Ly T R P T B B P PR g P g PR
% SUBYOTAL *® 3.83 £. 58 1. 75 2:25 2488 ¥
TEICLOGIC + WATER GUALITY WILD RIVER INCICES ¥ i98 53 3% 42 53 ¥

e X R Ry R R R R T R R R YRy
BER SRS NA TSRO IS BT S IR TR H R IR PR S AR T A S N P AN R PR N PR RN B S U NP B B IR R SR P IV AN ST SR AR S B TS S E RN RN S

L HUMAN USE AND INTERESE FAGTORS A #
* 21 TRASH 4 466 Fi. ¥ L. BUD <508 oSN L.808 G.008 ¢
* @2 VARIABILIVY CF TRASH * 0.000 g.000 1.088 C.802 Q.000 *
¥ 23 ARTIFICIAL CORTROL ¥ o508 L0080 0.008 o 50 f.800 ¥
i 24 UTILITIES, BRILGES, READ 7 g.008 ¢€.008 0.008 0.988 0.888 #
& 25 URBANIZATION # 0. 600 0.008 06.808 0.CGH8 p.880 ¢
= 26 HISTORICAL FEATURES L E33 + 333 +333 4.080 L.090 *#
* 44 LOCAL SCENE * L B0 0333 2508 « 533 <333 =
= 28 FIEW COWETNEMENT T 500 2333 «333 0 333 -1
hd 29 RAFIO &ND FALLE ¥ 4500 #5100 <SEH 2500 1.000 ®
- 30 LAND USE * 0000 E.803 0.000 B.000 B.000 *
= 31 MISFITS ¥ H.000 E6.008 2.008 1.000 Qofigp *
LRy T R R Ry e I I LY
= SUBTOTAL * 2.33 2. G0 3. 47 467 2:83 #
#  pUMAN USE AND INTERESY WILD RIVER INDICES # 2% 23 64 ig6 [

P O L L L Py R T Yy
Y Yy R e R I R L R R ey L e LT LT Ty
L TOTAL % 12,68 1€.37 40,70 4b.P0 ikéi2d #

* TOTAL WILD RIVER INDIEES # 3re 213 236 321 260 #
L T R Y e L L R E Ty Y R e  E R P Py P T T E




STREAM

BIG 8LUE RIVER NEAR
SAND CREEX NEAR
HHITEWATER RIVER AT
LAUCHERY CREEX MNEAR

FLATROCK RIVER HNEAR

KNIGHTSTORN,

INC

BREWERSYILLE, IKD

BROOKVILLE,

IND

FARMERS RETREAT,

ST PAUL,

IND

inp

B35

SUMMABRY OF

PHYSICAL

154
173
207
138

138

WILL RIVER

BIOLOCIC HUHMAN
+ WATER USE AND
QUALITY INTERE ST

igsa 24

42 i06

53 0

35 64

53 23

INDICES

TOTAL

321
41
23E

213




236

GHOT g5 Bz

MOD&QFFI«A‘#

Gl B G poed G eef DU BT et B0d G Bk et b b ford feg Dug

=3
=3

TS g gt peg

v ol peg

Sl bl g e el et PR e

]

002 0988 Bhs HER ang 50z BEE il

R B i e e £ L S T z
I I I I z I I i I
I I B I 1 I I i I
i I z I I kS PHEEE R R Y R R  E X XY
I I ky CERRE LS HEE SRR T ST R 2 B R R
A 1 I I H I I I
I I i 1 PP T L TS PR AR S SR |
£ I T szesamssid SE LR I
i I I I I
¥ I H I T
H I I I EEEEETY H
L I B I T
3 H I I + 1
£ z i I A A I
4 I I I I
) z i iy Dese6b 3 e bbessasy
3 I I SEHAEARESAS Bad R AR 2R R R ]
H I I I i I

294 8¢ k85 age [N ge2 R o

SAVT ORI HIAIY OIIN S0 HeYHS ¥yvs

B e T R

oo
i
(3>
-t
=3
e

GIIH GRI fnyd
O In YY3In uIAIY O !

d 0L

GASEHITNM
INBINAD 8

¥3a1¥ 3ntg 21

ard
. 5
L I I e B e e B e I e el e ]

e D e B B e e £ B el Lo L T T T S e PR

i3 BEs gow

zarrs LSTUIENI INY 280 NVHIH
GO000 ALITWND ¥31i¥s + 31587018
ettt AYSLSAHd




B37

SCENTE RIVER MATRIX
LANGSCAPE LOCATEON

s A B ¢ n E ¢
BBy EY $¥-’&@’8}$5$$%$$@$$4§$’E$#M$‘§“@@UW§%$!§§5*&@@@§&5$$‘9‘§%‘v*'\7“4‘5?“@%4#&3"445-51@10%‘?5‘#48383-\!%&@@5“W$¥¥$¥$¥JS
= PHYS ICAL FAGTORS g »
# 1 CHANNEL WIDTH EoL2BE L2508 L250 L2500 4.000 ¢
= 2 LOW FLOW DISCHERGE ¥ G508 WBOB 500 LS00 4.0800 °
# 3 AYERAGE DISCHERGE ¥ L7BE@ W280 o250 .250 1.008 *
# & BASIN AREA€SQ. MTo) ¥ LpED «F80 .50 250 1.000 %
# 5 CHANKEL EATTERN ¢ L7Bd JEGE WO .00 LE00 ¢
# 6 VALLEY WIDTH/HELGHT ¥ L.%00 W.5G0 L5080 4.000 L8300 %
= 7 BED MATERLAL ¥ L5080 <506 G560 1.000 500 ®
* B BANK AND VALLEY MAYERIAL » .56 %33  .%3%  ,333  .64g *
@ g BEDSLOFE 3 L BEZ 560 .33%  .580  .333 @
# in WIDEH OF YALLEY FLAT % 1,688  .333  L3%3 1,080 .333 ¢
% 11 ERCSICH OF BAHKS ® 33 333 §.600 333 41.000 ®
“ 12 VALLEY SLOPE ® ,33F o333 560 .333 QL *
= 13 SIRUOSITY ¥ 560  J500 333 333 .3I3 ¥
& 14 Moo OF TRIBUVARIES 5 1,000 1.800 500 £.000 G506 ¥
BEBEGRBEELR AR RRR AL EE FRL A HF RS PEAR LD EY LD EARON S B SRR P IR R RS R RS RN G Y SR P Y DB AR AR ORNEE R UL B RN RY
= SUBTGTRL % 6,45  S.P8 5,78 7.28  B.70 *
® PHYSTIGAL SCENIC RIVER INDIGES *  i54 138 138 173 207

443}’3@'&R"'i-?&-w-@#’ﬁv-%&@*3@3W¥¥$¥$@-‘$5§§Wmiili{‘”wﬁ-V&#5-“!‘3M»GU‘}g¥’4‘?$$3}¥~¢V¥’fE$$-FAV‘T!MA‘KM’&#!%%!‘#F##V“"##'
PR EEG AT ST SR PP TR VE L GO R I E A AUV D ISR IT DB RFATRRAR G B R VLN B APPSR YRR RF IR BRGNS

& BIOLOGIC + WATER QUALITY FAGTORS # ¥
e 15 WATER COLOR ®o.508 1.8048 «500 1.000 1.804 ¢
= £5 FLCATING HAYTERIAL % 1.800 C.0@¢ 0.800 0.000 D.DUG *®
# 17 ALGAE *U.000 G.000 504 . 500 CG.080 *
A 13 LANDELANTS=-FLOOD PLAIN ¥ . 333 333 =507 « 500 «333 ¥
® 19 LANDFLANTE-HILLSLOPE * 1009 250 €51 o 260 s 250 %
@ 24 WATER FLANTS T 1.008 i-.040 25610 «500 1.000 *#
FEBORY G RE SR A G R R R E R L ER GRS CH IR T IR DY F DSBS B RO RSB BI PR L G LTI G B RO B A BE SR G IR SHFR ORGSR T
A SUBTCTAL * J.83 258 2:25 2475 2488 *
*RICLOGIC ¢ WATER QUALIVY SCENIC RIVER INDIGES ¥ 174 i 93 1i1 L

GEIYFPEREE LT RY GEDGE BN FBR RN IE RSP IR U SR IS BRD RIS AR IONG PRI TH IO PGB TR BFEY DI HITRRIDESD
BARLEVTEGRE G AR B AL S UN S QYR PR Y B RN TSR I RAN Y G S SRR YP IV R R FRAD IR PGB 2R RGNS FTLARBPBTRERY

» HUMAN USE AWD INIEREST FAGTORS ¥ *
® 24 TRASHM / 488 FY. 4 B. 864 580 2500 1.800 1.400 ¥
* 22 YARTABILYTY OF TRASH ¥ 2333 0333 1.0006 G.060 2 B33 *#
# 23 ARTIFLCLAL CONTRCAL LAS-1: 1] G %53 WS FE <500 »333 %
* 24 UTILITIEE, BRIDGER, ROAD * G.008 €.600 @€.000 4,000 0.000 ¢
b 25 UREAMIZATION ¥ D.G00 Q0.BE0 <580 <500 9.800 %
= 26 HISTORICEL FEATURES * 0 . 333 2333 #3333  1.000 i.000 *
* 27 LOCAL SCEHE .00 2333  0.00D 2 333 2333 %
* 28 YItW CONFINEMENT * L5080 « 333 2333 2333 =500 *
# 29 RAFIO AND FALLE L5409 «5G0 <500 580 1.000 #
A 38 LARD USE * 0.000 G.000 508 500 0.008 *
# 31 MISFITE * g.080 f.600 8.048 31.600 9.580 *
PRl L e R e T P P R R e R L L L L e L AR L R T RS YY)
kd SUBTOTAL # 217 3. 67 b 00 6.67 4,89 ¥
F HUMAN USE AND INTEREST STENIC RINER INDICES »# 3h ine 166 192 105 *#

P Ly L N L R R R R T S Y L R TR R R R L A L A R R
PR TRt P PP T P PP S ST P EE PR PR EE LR P PR RS SN S R RS O A i L A T L L R R A R
L TOTAL  # 12,48 12.03 1E.03 16.70 15.78 #

= TOT &L SCENIG RIVER INDIGES # jel 2139 338 4?7 32 ®
EEBEPS R R SUR MRS PR ST R AR R R A P F U SIS Y AR SR NI BT U NP S L PR PPN IR YDA AR LN RSB R NB R IE NSy
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STREAM

SANE CREEK NEAR  EREWERSVILLE, I&D
BIG BLUE RIVEN KEAR XNIGHTSTOWAhy IAD
LAUCHERY CREEK MNEAR FARMERS RETREAT, IKEG
WHITEHMATER RIVER AT BROOKVILLE, IND

FLATROCK RIVER NEAR ST PAUL, InD

SUMMARY

PHYSTOAL

173
156

138

F  SCEWIC

BIOGLOGIC
+ WATER
GUALITY

1ii
174
93

g

EIVER INDECES
HUMEN TOTAL

USE ANMD
INTERE ST

igz WPY

34 361

148 334

i6% e

162 238
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RECREATLOMAL RIVER MATREX

LANDSCAPE LOUATION

B B 1 Z #
4¥Vﬁ”**”V$¥$m$94$§$$¥¥$$$$$$$%@@&%3%%%@%?%ﬁ@%@%@w%%%@ﬁ%$@$@$&$$ﬁ@#3%¥%¥§@g§E$¥W$§@¥§%¥@i@$¢
» PHYSIDAL FACTORS * =
* 1 CHANBEL WIDTH w SEEB L ZGD .00 ¥
w 2 LOW FLOW DISCHARGE » ; ; 1,808 +
¢ 3 AVERRGE DISCHARGE . SESY LedBp ®
# 4 BASIN ARES (50, s} # S25E 1.888 ¢
® 5 GHANKEL FATTERR » WEBD L8857
- 5 VELLEY WIETE/REIGHT # 1,000 L4007
® 7 BEL HATERIAL » L.600  Lupg @
* 8 BANK AND WALLEY MATERIAL ¥ EEF T T
* 3 BELSLOFE N SEfE .EED 4
" 18 WIDTH CF YALLEY FLAT » WE93 LEBE den00 L3324
» 14 EROSION OF BARKS * 2333 1,088 333 4.00f *
® 12 VALLEY SLCFE s 2333 W5BD L333 544 s
= 13 SIMUICSTTY "aB00 LBE0 L3338 L83B  .533 ¢
# 14 HOw CF IRIZLTHRIES ¥ oLeBOG 3,868 508 1.008  ,5g§ ¢
RRBHYGER PR LG YV RUAL GRS Y FRE LAY TR WA G DD T RS Y S AN NS WYL R T U DT R L R P O R DT H Y G435 mm 7\."-}‘%‘%#5@@@&5?’&%4@
® SUBTOTAL 7 6.45  £,78 6,88 7,20 0y7[ *
5 PHYSICAL RECREATICRAL RYWER INDICES ¥  £5% 338 134 173 EL

SEFIRSUDBHR BTSN L O RS TR PP DB G H BB IS AP Y R L YA R B DS H P U R R O A S P RO R TSI R DN RN L U RS RGN S R T R
e s e N L R L Y L R L E L Lt L L r rarpepe e,

# BICLOGIC & WATER GUALITY FAGTORS # *
* 5 WATER COLOE L5080 f.GhE JHB0 1.608 ®
® 16 FLOBTINDG MATERIAL f 4. 000 §.088 d.000 §.000 #
#* ¥ ALGAE B33 P <G54 P11y &
= 18 LANGPLANTE=-FLOGD PLATKE * L343 2333 < BOE « 548 #
# i9 LAMOPLARYS-HTLLSLOPE LA TS 113 ] 2E58 i 50 w B HG #
= 26 WATER PLAMTS T oL B0 1.000 « B s SEE ®
L R L B e LR P LR R R L L e N T S Y
L3 SUBTOTAL ¥ 4,17 Py 2425 2a?H gi5g #
#BICLOGIC + WATER QUALITY RECHREATICKAL RIYER IWNDIQES # 235 8L 3 13i% ifgi #

I$$¥¥¥¥$§W¥¥$¥$¥4$W¥3¥3$$¥$5$5M4E%@%@#ﬂ#ﬁq4@@@@%%#&$%$@$$$&%@%%ﬂwﬂ#%ﬁ%@@@&&@#&%&6%?5%&?@%@&
FEEDIBFGRERBEL RV GE YL L PRSP B G AT I DR S S R G 2 s B RN G AN R BB PR L R Y S Y A G AL S SR P YRS RT R B 2R

= HUMAN USE &ND IWTERE FAGTORS * *
* 23 TREGH /7 408 FY. ? oL.BUw 2508 EDE E.008  d.089 ¥
* ze VARTAQILITY OF YTRASH ¥ L 333 333 L.000 t.DO8 w333 ®
#® 23 ARTEFICIRBL COWTROL # L BRE 3 o SO 533 ¥
* 2k UTILITI#S, BRIDEES, RUAD *» ,rop [yl 250 F
" 5 URBARZIZATION R 51 2 SOB «FET 9
hd 26 HISTORICAL FEATURES #5383 1.048 1.088 ¢
® 2V LOCRL SCENE LPS-313 « 333 s 333 ¥
* 28 FIEW CONFINENENT ¥ unn + 333 EOE *
» 24 RAFID AMD FALLS LS 11 «BE0 L.080 ®
& 3t LAKD USE O BEY 508 «U3E #
= 31 HISFITS B EHD  1.GHE  1.800 1000 o 308 ¥
AERGP LR PT R R TR PRV TR AG AN N PR PR N SR A SN D TN T U P A R N Y R R N U A SR B T D H AN SNSRI N SR N S SRR A Ay
- SUBTOTAL % 5,08 4o 58 5. 75 7 ub¥ 5592 %
® FEMAN USE AND INTEREST REGREATIOMAL RIYER INCICES # 158 1349 ¥k 2u2 ivg =

BPHEFEBQRVRY AL RY IRLGTFEPIRFCIRPVE L YT IR BHHSEHE R 365‘@-“@'\?&1&&*&4}5’@”}%’—%'ﬁ--‘i’-@@ﬁ&‘%ﬂ@ﬁ’ﬁ’-’3:«’“’}$¥’§$’(~¥$6-;§%b@’9%‘%‘%-’@'3‘?’3%
ERERIY PV AP PP PELRR O BRI DD RB L LB RN E NG RGN I IRD R BRI SR EFE TR EL R YD YRS UG E RS PP R YD ORI R R E R YD

® TOTAL % 15,70 43.28 43.78 1770 47183 =
= TOTAL RECREATIONAL, RIVER INDIGES # 539 3E7 505 517 LE7 o»

BERGPR LS B RP IR R IS ST IR AP C P R E S AT B EAN N B R D DR S SR R B S S P VAN R R S PR AL S RE B R S B Bl LR
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SUMMARY OF RECREATIOMAL RIVER INDICES

STREAM BIOLOGIC HUMA N TOTAL
PHRYSICAL + WATER USE AND
QUALTTY INTEREST
816 FLUE RIVER NEAR KAIGHTSTOWN, INC 15% 231 ish 539
SANE  COREEK NEAR BREWERSVILLE, IMD 173 111 232 517
KHITEWATER RIVER AT BROCKYILLE, IND 247 104 i79 487
LAUGHERY CREEK NEAR FARMERS RETREAT, IO 138 93 i7h 4038

FLATROCK RIVER NEAR ST PAUL, IND 138 104 139 3V¥
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BIG BLUE RIVER M AR KKIGHTSTOHWN,

UN TOUENESS
RESTHETIC

WILD RIVER

SCENLC RIVER
RECREATIONAL RIVYER

FLATROCK RIVER NEAR ST PAUL, IND

UNIOUENESS
AESTHETIC

WILO RIVER

SCENIC RIVER

RE CPEATICNAL RIVER

LAUGHERY [REEK NEAR FARMERS RETR

UNIQUENESS

RE STHETIC

WIED RIVER

SCENIC RIVER
FECREATIONAL RIVER

SANE CREFK NEAR BREWERSVILLE

UNJQUENESS
AESTHETIC

HILD RIVER

SCENIC RIVER
RECREATIOMAL RIVER

WHITEWATER RIVER AT BROCKVILLE,

UNIQUENESS

AR STHETIC

HILO RIVER

SCENIC RIVER
RECREATIONAL RIYER

IND

INCEX
INCEX
INDEX
INGEX
INDEX

INEEX
INQEX
INBEX
INDEX
INTEX

EATY,

INDEX
INCEX
INDEX
INTEX
INDEX

s IBD

INGEX
INDEX
INBEX
INGEX
INCEX

IND

INCEX
INDEX
INDEX
INCEX
INCEX

Int
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PHYSICAL

154
15k
154
158
156

138
138
i38
138
138

138
1338
1338
138
138

173
173
173
173
173

247
207
207
207
eur

SUMHARY CF ALL INDICES

BIOLOGIC HUMAN
+ WATER USE AND
QUALITY INTEREST

231 154
189 33
198 24
174 34
231 154
i7é 139
i iig
53 23
g igz2
1041 139
139 174
114 iie
35 64
93 68
93 irt
167 232
48 163
42 166
111 192
iii 232
i78& i7g
0 a8
53 0
G 1635
101 ire

FUTAL

539
76
376
361
533

453
255
213
239
vy

451
365
236
338
L5

872
84
321
L77
si7

562
235
260
iz
487
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