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Landscape Esthetics
How to
quantify the
scenics of
a river valley

by Luna B. Leopold
This infrared photo—taken from
a jet aircraft at 35,000
feetshows a stretch of Hell's Canyon,
formed by the Snake River on
the Idaho/Oregon
border.
In this area, the river is
unusually straight in a northsouth direction, providing a
streamside viewer with distant
vistas, looking upstream or
down through the canyon. Redtinted areas are vegetation
and white areas on nearby
mountains are snow.
(North is top of photo.)
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here are an increasing number
of bills before Congress that in
one way or another affect the landscape or the environment. Each of
these r e q u i r e s seemingly endless
numbers of congressional hearings,
which are r e c o r d e d upon endless
reams of paper.
And if, for some reason, you
happen to read the voluminous
testimony surrounding one of these
environment-affecting proposals, you
will generally find a marked contrast between the volume and kind of
information presented by those who
are pressing for technical development—building a dam, constructing a
highway, installing a nuclear power
plant—and the testimony of those
who either oppose the development
or wish to alter it in some way. The
developer usually employs numerical
arguments, which tend to show that
there is an economic benefit to be
obtained by constructing something
—whatever that something may be.
The argument is usually expressed in
terms of a "cost-benefit ratio." It is
typically argued, for instance, that
the construction cost of a given project will be repaid over a period of
time and will yield a profit or a
benefit in excess of the development
costs by a ratio of, let us say, 1.2 to
1. The argument is further supported
with great numbers of charts, graphs,
tables, and additional figures.
In marked contrast, those who
favor protection of the environment
against development are fewer in
number, their statements are based
on emotion or personal feelings, and
they usually lack numerical information, quantitative data, and detailed computations. Perhaps this is
the reason why this latter group
seems to be continually fighting rearguard actions—losing battle after
battle.
The time has come when the argument of the environmentalist might
best be presented by (1) separating
facts from emotions in relation to the
environment, and (2) by providing
him with a means of quantifying his

arguments: using numbers to talk
about the landscape. While to some
of us this may be a little like using a
computer to describe Shakespeare, it
seems that society still has the right
to have all aspects of any proposed
development presented in a way that
is as objective as possible.
One strategy used by environmentalists or conservationists to combat
this paucity of statistical barter involves an attempt to describe society's interest in landscape integrity
in monetary terms, which make a region's esthetic attributes appear to
be similar to the kinds of benefits
ascribed to the planned development
From this has arisen the unfortunate
and unsound procedure of evaluating
recreation in terms of what is called
the "visitor day." This argument is
based on the idea that the average
visitor to a particular place spends
one dollar a day (or some other
amount) there, which he would not
have spent had he not visited the spot,
and that the enjoyment derived therefrom is in direct proportion to the
amount of time or money spent in
the given area. To me, this procedure
misses the whole point of recreational
activity since we know, by experience, that recreational enjoyment is
by no means dependent upon either
of these factors. Rather, it appearmore sound to develop a way of directly describing the quality of the
recreational experience. A first step
toward this goal is to objectively describe the landscape itself, which
the recreationist visits for enjoyment
without regard to expenditure of
money or lime.
Toward this end, in August, 1968,
I began a study designed to produce
a method that would quantify the
esthetic features of the environment
so that the resultant data could be
used in many planning and decisionmaking contexts. Such data could be
especially useful when choices must
be made among alternative courses
of action. They would tend to provide a more prominent consideration
of nonmonetary values to society.
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The event that gave rise to this report was the application made several
years ago to the Federal Power Commission for license to construct a
hydropower dam in the Hell's
Canyon area of the Snake River in
Idaho. Three dams are already operative in the upper parts of Hell's
Canyon, hut there is still about a
hundred miles of undammed river
that retains a special character because it is not easily accessible. The
river in this section flows through a
deep, narrow gorge whose rocks and
vegetation give it a particular grandeur. Proposals for damming of
the Snake have been vigorously
opposed by the country's leading
conservation organizations. In the
ensuing controversy over this issue,
the following alternatives have been
proposed: to dam another, nearby
river instead of the Snake, to change
the size a n d location of the proposed
dam, to abandon the dam proposals
altogether, and so on—the usual
gamut of moves and countermoves.
The problem posed, then, was to
determine objectively if (and in
what sense) Hell's Canyon is indeed
esthetically unique. The answer to
this question would hopefully guide
the decision as to whether the river
should be dammed in this area. The
study thus undertook to evaluate the
factors influencing the esthetic appeal of Hell's Canyon. Toward this
end, a comparison was made between
Hell's Canyon and other river valleys
in central Idaho. Then another comparison was made between Hell's
Canyon and several well-known
valleys in presently established national parks.
Three types of factors appear relevant to landscape esthetics. These
groupings of factors and their "subfactors" are listed in table 1. The first
group involves the physical features
of an area—the presence of mountains and valleys, width of valleys,
height and type of mountains. The
second group includes those features
that have to do with the region's biology, especially—in the case of river
valleys such as Hell's Canyon—the
vegetation near the stream and on
the mountainsides, and the biology
within the water itself. A third class
encompasses what I have called "human interest factors." These are often more intangible than either the
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physical or the biological ones, but
they are nevertheless influential in
determining how the landscape impresses us. For example, if one is at
the point on the Delaware River
where George Washington is supposed to have thrown the silver dollar, that historical incident, however
apocryphal, gives that place a distinct meaning. The phrase "Lincoln
slept here" is of a similar sort—there
is a human interest associated with
the sites where certain phenomena
exist or where unusual events have
occurred.

X i n o t h e r set of circumstances, also
related to the human interest factors,
is the presence or absence of vistas
or scenic outlooks. The many travelers who pull off to the side of the road
at a turnout marked "scenic viewpoint" or "scenic outlook," are an
indication that the ability to look
from some vantage point across great
distances, often to mountains or into
far valleys, gives the landscape some
special character—whether at a
mountaintop or in a river bottom.
The question of access also falls
within the realm of human interest.
In the listing of criteria I have
broken accessibility down into two
parts: access to the individual, especially the hiker, and separately,
mass use, meaning availability to
motorized transport.
Human interest is affected by the
general level of urbanization; it can
make a piece of landscape more interesting or the opposite. The view
from the Berkeley hills, for example,
across the bay to San Francisco is
made attractive by the skyline of San
Francisco itself. In this case, the presence of the city seen from afar seems
to make the landscape more interesting. On the other hand, in certain
kinds of mountain country the presence of a great many cottages along a
road may tend to detract from its inherent character, and have the opposite effect.
Within the list of human-interest
criteria, I have included the term
"misfits." One often remarks on howcertain kinds of architecture fit into
a particular landscape; probably one
of the things that makes the Swiss
mountain landscape so appealing, es-

pecially to American visitors, is that
the type of architecture and the handling of building location seem to (it
especially well into the particular environment. On the other hand, if you
were to put a flashing neon sign advertising hamburgers on one of the
Swiss chalets, it would be a cultural
shock, and I would call it a misfit. So,
also, in American landscapes one
might b e enjoying a drive through a
rural countryside and suddenly be
confronted with a tremendous dump
of car bodies or even an obnoxious
roadside billboard. These I consider
to be misfits: they are out of character with natural surroundings. One
does not mind seeing a large neon
sign in the city nearly so much as
seeing it in the countryside where it
seems out of place.
The other two classes of factors
are less complicated than the humaninterest group. The physical factors
are the easiest to measure in the field.
Such factors as river width, river
depth, and certain other characteristics require only a recording device or an elementary observation of
the river channel. Under biological
factors the list includes water color,
turbidity, amount of algae, and the
kind and extent of water plants,
which are often indicative of stream
purity or pollution. Under the three
categories, a total of 40 criteria were
chosen to describe a landscape's esthetic character.
After the factors were chosen,
twelve river valleys in central Idaho,
including Hell's Canyon, were chosen
for evaluation sites that would have
some potential for power development. Locations with such potential
were selected in order to restrict the
sites under discussion to those having something in common with Hell's
Canyon. Each site was physically
evaluated by standing at the edge
of the river, thus providing uni-

T a b l e 1 : In this
study.
the esthetic qualities of
sixteen river valleys
are
described
by means of the 46factor checklist at right—a
first step in determining
the
relative uniqueness
of each site.

FACTOR
NUMBER

DESCRIPTIVE
CATEGORIES

1

EVALUATION
3

2

NUMBERS
4

5

T>

i IIYSICAL FACTORS

1
2
3
4
5
6
7
8
9
10
11
12
13
14

3-10
River width (ft.)
/ at \ < 3
Depth (ft.)
1 low 1 < . 5
.5-1
Velocity (ft, per sec.) \ flow /
<.5
.5-1
1-2
Stream depth (ft.)
<1
Flow variability
Little variation
River pattern
Torrent
Pool & riffle
Valley height width
2-5
SI
Clay or silt
Stream bed material
Sand
Bed slope (ft. It. i
.0005-.001
<-0005
1-10
Drainage area (sq. mi.)
<1
Stream order
•m
3
Stable
Erosion of banks
Sediment deposition in bed
Stable
100-300
Width of vaitey Bat 1 ft.)
<100
lil()l ()>' !(' & \ \ iTFR OlIATITV
I l l l f I . W \ r M . %* »» ,"\ I fc.lt V l ' A l i l 1 I

15
16
17
18
19
20
21
22
23
24

Algae
Amount
Type
Larger plants
Amount
kind

Clear colorless
25-150
<25
Vegetation
None
Poor
Absent
Green
Absent
None

River fauna
Pollution evidence
Land flora

Valley

Open

26

Hillside

Open

27
28

1 )i\ ••! si 1 \
Condition

Small

29
30
31
32
33
34
35
36

1000-5000
Oily

Good

Infested
Diatom

Floating green

None

Unknown
rooted

Elodea, duck
weed

Water lily

Cattail

Infested
Large variety
Evident
Open w. grass Brushy
trees
Open w. grass Brushy
trees

Wooded

Trees and brush

Wooded

Trees and brush
Great
Overused

Good

U S E & INTEREST

FACTORS

litter
/ no. per \
1 100 ft. of 1
\
river
/

Material removable
Artificial controls (dams, etc.)
Accessibility
Individual
Mass use

Local scene

Brown
>5000
\ ariely
Excellent

Blue-green

None
None
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Trash &
Metal
Paper
Other

Green tints
150-1000
Foam)

FirT/*uc
I iVX*

\\ atei color
Turbidity (parts per million)
Floating material
Water condition (general)

HUMAN

300-500

30-100
>100
2-5
>5
3-5
>5
4-8
>8
E p h e m e r a l or large variation
V eander
Braided
11-1 1
g!5
Gravel
Cobbles or larger
.005-.01
>.01
100-1000
>1000
5
^6
Eroding largescale deposition
500-1000
>1000

10-30
1-2
1-2
2-4
Normal
Without riffles
5-10
Sand & gravel
.001-.005
10-100
4
Slumping

<2
2-5
<2
2-5
<2
2-5
Easily removed
1-'ree and n a t u r a l

5-10
5-10
5-10

Wilderness
Wilderness
Diverse views
and scenes
Vistas of far places
Open or no
obstructions
\\ ilderness
Grazed

37
38

Vistas
View confinement

39

Land use

40

Utilities

41
42

Degree of change

Recover) potential

Scene unobstructed
by power lines
Original
Natural recovery

43
11
45
46

Urbanization
Special views •
Historic features
Misfits

No buildings
None
None
None

10-50
10-50
10-50

Lumbering

>50
>50
>50
Difficult removal
Controlled

U r b a n or paved access
Urban or paved access
Closed or without
diversity
Closed or no vistas
Closed by hills,
cliffs or trees
Forest, mixed Urbanized
recreation

Scene obstructed

~iP
.
-

by utilities
Materially altered
N a t u r a l recovery
unlikely
Many buildings
Unusual interest
Many
Many

K E Y : < less than, > greater than, Si less than or equal to, / divided by
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SITE
NO. LOCATION
1
2
3
4
5
6
7
8
9
10
11
12

TOTAL
UNIQUENESS
RATIO

Wood River, 6 miles above Ketchum
Salmon River, % mile above Stanley
Middle Fork Salmon River at Dagger Falls
South Fork Salmon River, near Warm lake
Hell's Canyon, below Hell's Canyon Dam
Weiser River at Evergreen Forest Camp
on Highway 95
Little Salmon River, 6 miles north of New Meadows
Little Salmon River. 4 miles south of Pollock
Salmon River, 2 miles below Riggins
Salmon River, at Carey Falls, 20 miles above Riggins
French Creek, 1 mile above junction with
Salmon River
North Fork Payette River, near Smiths Ferry

11.07
11.00
11.87
13.93
16.09
11.17
23.10
13.78
10.25
14.31
11.95
10.21

T a b l e 2 : "Total uniqueness value" (see text for full
explanation)
is an objective measure of how different each
site is from other sites studied, without regard
to "positive" or "negative" esthetic values.
River pollution at Site 7, for example, makes this area
relatively unusual and gives it the highest "uniqueness
ratio.'

formity in the way the observer
looked at the environment. One could
just as well have chosen evaluation
sites that were part way up the valley
sides, but this would have had the
disadvantage of putting the observer
at varying distances from the river.
At each site the checklist of 46
items was filled out. It can be seen
from table 1 that most of the physical factors could actually be evaluated with some common unit of
measure. Others, however, had to be
estimated in terms of c a t e g o r i e s erosion of stream banks, for example.
In all cases there were five evaluation
categories specified in the checklist.
During evaluation, each site was described by assigning lo each factor a
number from 1 to 5, according to its
physical, biological, or human interest characteristics. Where physical
measurements were involved, the five
categories varied in their span in an
unbroken progression. For example,
the five categories of river width
were: less than 3 feet, 3 to 10 feet, 10
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to 30 feet, 30 to 100 feet, and more
than 100 feet. In this way, the categorization of a given site with regard
to one of the factors could always be
fitted into the category quantities.
One of the purposes of the study
was to eliminate personal subjectivity
in landscape analysis. Accordingly,
the "evaluation numbers" for each
of the 46 factors in the checklist
serve a descriptive function only;
evaluation number 5, for example, is
not to be interpreted as '"superior"
to evaluation number 1, or vice versa.
If a given site has a river width of
more than 100 feet, our analysis
does not rank this area above one
whose river width is, let's say, less
than 3 feel, but merely assigns different evaluation numbers to each
of these locations.
The results of such a comparative
study depend in part on the sites
chosen for comparison. This being
the case, another set of comparisons
was made between Hell's Canyon and
a series of rivers in four national

parks of the United States. In this
way I could find out not only whether
Hell's Canyon is very different or
rather like other river sites in Idaho,
but also how the region compared esthetically with some of the great
beauty spots that the nation has
already recognized by giving them
national park status.
Any scheme for comparing landscapes must rest on some philosophical framework. The philosophy
underlying the scheme I used is the
following: Landscape that is unique
either in a positive or negative way
is of more significance lo society than
one that is common. A place of great
scenic beauty is of importance because of its scenic qualities. On the
other hand, one could imagine a
unique site which is extraordinarily
unattractive—a large, neglected, pestilential dump, for example. This also
has significance for society, but in
the opposite sense.
Having obtained the checklist data
from 12 river valley sites in the
Idaho region, the next step was to
compare the sites factor by factor
in order to determine the relative
uniqueness of each factor at each site.
Let us take river width, for example.
As mentioned, with regard to this
factor each site would be placed in
one of five categories. Most of the
sites had river widths falling into
category 4—somewhere between 30
and 100 feet. A small number had
widths greater than 100 feet, and a
few fell in category 3, having a width
from 10 to 30 feet.

X o discover the relative uniqueness
of each site's river width, we then determine how many among the 12 sites
had river widths falling within each
of the 5 categories. If it happened,
for example, that there was only one
river more than 100 feet wide, no
other sites would share the 5 categorization, and this would determine what I call the "uniqueness
ratio" of this one river. The uniqueness ratio for the river in question is
equivalent to the reciprocal of the
number of sites sharing the category
value. The number 1, or unity, divided by the number of sites sharing
the value, in this case 1, gives a

uniqueness ratio for that particular
site of 1.0. If there were two sites
that shared category 5 in river width,
each would be assigned a uniqueness
ratio for river width of unity divided
by 2, or >/2 (.50). If, for a particular
factor, all 12 sites fell in the same
category, each of the 12 would be
assigned a uniqueness ratio of 1 divided by 12, or .08.
By this method, then, each site
had a uniqueness ratio for each of
the 46 factors that were measured
in the field. Adding uniqueness ratios
for all 46 factors for a given site
yields a "total uniqueness ratio." In
this way, the total uniqueness ratios
for the 12 sites may be compared one
with the other; the higher the ratio,
the more unique the site. This is a
way of measuring numerically the
relative uniqueness of each of the
sites chosen for comparison. The results of this uniqueness ratio technique, when applied to the 12 Idaho
river valley sites, are given in table 2
on the page opposite.
There is a technical difficulty involved with the simple addition of
the uniqueness ratios for the 46 factors at a given site. By the process of
addition, each of the 4 6 factors is
given essentially equal weight in determining the total uniqueness ratio.
On further consideration of the list
of 46 factors, one may decide that
some are far more important than
others, and therefore, for certain purposes, selected groups of the factors
can be used for other analyses.
Nevertheless, the uniqueness ratios
for the 46 factors present a general
means f for quickly comparing a group
of sites.
The uniqueness ratio techinque is
objective in that it does not distinguish whether a given site is uniquely
esthetic or uniquely unesthetic. The
valley of the Little Salmon River
near New Meadows (Site 7 ) , for instance, was indeed the least attractive, most uninteresting, and unspectacular of the 12 sites surveyed. But
because this site was different from
the others in being a stream that was
sluggish, algae-infested, murky, and
slow (lowing, it rated a high uniqueness ratio—the highest of all the 12
sites. It was unusual in a negative
sense.
As can be seen in the table, the
second largest total uniqueness score

KEY
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F i g u r e 1 : The graph provides a measure of the
relative
uniqueness
of each of 12 Idaho river valley sites in terms
of the three groups of esthetic factors listed in table 1—
biologic uniqueness
is measured
on the horizontal
axis,
human interest uniqueness
on the vertical axis, and the
physical
uniqueness
ratio is listed alongside
each site
number.

is Site 5, the Snake River in Hell's
Canyon. In interpreting its rank
order in total uniqueness score, one
can say that Hell's Canyon was different from all others in ways that
made it scenically interesting and
therefore unique in a positive sense.
Surprisingly, then, the two highest
uniqueness scores represented the
two sites that might be called the
two opposite ends of the scale of
esthetic interest.
A visual picture of the position of
the various sites in the uniqueness
scale can be obtained from the graph
in figure 1 in which the ratios of human interest and biological uniqueness form, respectively, the ordinate
(vertical, or y-axis) and abscissa
(horizontal, or x-axis) with the
physical uniqueness ratio written in
numerical form next to each plotted
point. It can be seen that Site 7 stands
alone on the graph, primarily be-

cause of its uniqueness score on the
biological scale—a result of its being
the only polluted river among the
sites surveyed. It can also be seen that
Sites 5, 10, and 8 stand more or less
alone because of low values in the
biological factors and high values on
the human interest scale. The graph,
then, is an easy way of seeing that the
total uniqueness score of Hell's
Canyon, Site 5, and the polluted
river, Site 7, are indeed at the opposite ends of a scale of landscape
desirability.
Having demonstrated that the total
uniqueness score does not involve
personal preference or preference
bias, one can now proceed to select
combinations of factors from the
checklist in order to perform additional types of analyses. In this
study, checklist factors were chosen
for their particular significance with
regard to the impression that the
41

NOTE: Site number
is labeled beside
each platted point.

500

1000

5000

10,000

WIDTH OF VALLEY, IN FEET

F i g u r e 2 : "Height of nearby hills" plus "width of
valley"
equals "landscape
scale." This value plus "scenic
outlook"
equals "landscape
interest,"
which, combined
with
"degree
of urbanization"
yields "scale of valley character,"
a
measure of the viewer's esthetic impression
of the
landscape at each site. See text for complete
explanation.

site gives to the viewer. The selection
of factors does involve personal
judgment as to which ones appropriately describe the landscape characteristics; hut the selected factors
themselves remain independent of
this judgment. Factor selection may

42

therefore be thought of as a subdivision of the objective basic data.
In this step factors were selected
from the 46-factor checklist for the
purpose of evaluating each site in
terms of two characteristics—valley
character and river character. Valley

character I conceived as a combination of the scale or grandeur of the
landscape, the availability of distant
vistas, and the degree of urbanization. Valley character is certainly influenced, in part, by the bigness of
landscape features. The spectacular
character of many of the grandest
scenic views in the world comes in
large part from the presence of high
peaks in close proximity to the valley
floor from which the viewer is seeing
the landscape. Specifically, where the
valley floor is narrow and the adjacent hills or mountains exceptionally
high, the viewer has the concept of
a large-scale landscape. Where, in
contrast, the valley floor is very wide
and the adjacent hills low, the impression is one of flatness—the opposite of grandeur. The Swiss Alps
are so spectacular because the valleys
are narrow and the mountains are
nearby and extremely high. The
same can be said of the Teton Valley,
in the Jackson Hole area of Wyoming. One, therefore, can make a scale
that shows the combination between two of the measured factors,
the width of the valley floor and the
height of the adjacent hills or mountains, in order to evaluate this grandeur aspect of each site, or what I
have here called "landscape scale."
The method of obtaining a value
for landscape scale for each of the 12
Idaho river values is dependent upon
a diagram, as shown in figure 2. F o r
each of the sites, the height of the
mountains was plotted as ordinate
and the width of the adjacent valley
floor plotted as abscissa on the
bottom graph of the diagram. On this
graph, Sites 5, 10, and 11 fall in a
zone of large-scale landscapes (high
mountains, narrow valleys) and
other sites fall near the other end of
the scale, which I call a "subdued
landscape." To simplify the combination of height of hills and width of
valley to the single value, landscape
scale, the position of each plotted
point in the bottom graph in figure
2 is projected orthogonally onto a
diagonal line (line A ) . (The projection of each point is indicated by
those lines leading from the points
at a 45° angle upward and to the
right in the lower graph.) Line A
now serves as the line on which the
sites are ranked according to their
respective landscape scales. Having

a value of landscape scale for each
site, this joint value can be used for
the construction of a new graph, as
has been done in the central portion
of figure 2, using line A as a horizontal, or %-axis.
At this point, it was reasoned that
the impression of a landscape on the
viewer is partly determined by this
factor just derived, landscape scale,
and partly by the "degree of view
confinement." Where distant vistas
are available in large-scale landscapes, one has the impression of
spectacular scenery. In contrast,
where the view is confined by heavy
cover or by adjacent hills, the result
is esthetically ordinary from the
scenic point of view. Again this is
one of the reasons why the Alps give
a strong impression of scenic grandeur; not only is one looking out
from a narrow valley to the high
mountains immediately adjacent, but
one can see up and down the valleys
for long distances, viewing ranges of
mountains as background vistas. In
contrast, when one is in the bottom
of a narrow, tortuous gorge, with no
distant outlooks, as in certain portions of the Black Canyon of the Gunnison River in Colorado, the impression of the view is distinctly less
spectacular.
On the central graph of figure 2,
then, scenic outlook (the presence or
absence of distant vistas) serves as
the y-axis and landscape scale as the
.r-axis. And the position of each
point on the graph is again projected
upward at a 45° angle onto line B
providing a scale which I have
labeled "landscale interest." The
position of each site on the landscape
interest scale is thus a ranking of the
individual sites using a combination
of three factors: width of valley
floor, height of adjacent mountains,
and availability of vistas.
The scale of landscape interest can
now be combined with another factor—degree of urbanization—which
also affects the viewer's impression
of the total landscape. The degree of
urbanization is defined as the totality
of buildings, houses, roads, utilities,
and other earmarks of man-made
change present in a given site. As before, using the scale of landscape interest as the .r-axis, an ordinate, or
y-axis, is constructed representing
the degree of urbanization. This pro-
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F i g u r e s 3 & 4 : The viewer's esthetic impressions of Idaho river
valleys and river valleys in national parks are evaluated in
terms of "valley character" and "river character."
Relative
to other locations, numbered sites falling in the upper righthand portion of the graphs tend to have large
rapid-flowing
rivers, large-scale landscapes, scenic vistas and little
urbanization. On the basis of this assessment, Hell's
Canyon
ranks second only to the Grand Canyon of the Colorado.
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vides the final or upper graph in
figure 2. The sites having a combination of spectacular scenery and minimal urbanization fall in the lower
left-hand zone of the upper graph,
whereas those having ordinary and
urban conditions fall in the upper
right. The combination of landscape
interest and urbanization, each given
equal weight, is represented by
another 45° projection onto the diagonal in the upper graph (line C ) ,
yielding a scale of what I call valley
character. We thus constructed a
ranking scale called "scale of valley
character" representing a combination of four of the factors from the
checklist in table 1: width of valley,
height of adjacent mountains, availability of vistas, and degree of urbanization.

When the position of each of the
12 sites is considered on this final
scale of valley character, we see that
Sites 5 and 10, Snake River at Hell's
Canyon and the wild reach of Salmon
River at Carey Falls, are highly unusual. They are characterized by
narrow valley floors, high adjacent
mountains, availability of distant
vistas, and little or no urbanization.
All of the other sites in figure 2, fall
to the right of Sites 5 and 10.
After combining the four factors
contributing to valley character, we
can perform a similar analysis on
the rivers themselves, obtaining a
measure called "scale of river character." Experience indicates that the
grandeur or maj esty of a river is dependent upon a combination of its
size and apparent speed. Rivers tumbling over a succession of falls tend
to be more impressive or esthetically
appealing than those that appear
sluggish. The latter characteristic is
not so much dependent upon true
velocity, which is usually poorly
estimated l>\ the untrained eve. as
it is on the appearance of speed
judged mostly by waves and surface
riffles caused by rapids or falls. We
therefore wish to find a combination
of factors that gives the viewer the
impression of the river's grandeur itself. For this we use river width, river
depth, and the presence or absence
of rapids, riffles, and falls, chosen
from the checklist factors.
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Eventually we arrive at a ranking
of the sites according to river character; those rivers that are wide, deep,
and have rapids, falls, and riffles rank
high on this scale. In this instance,
Sites 5 (Hell's Canyon) and 10
(Salmon River at Carey Falls) again
outrank the other locations. As the
last step in our analysis, we use a
graph to compare the 12 sites according to both valley character and
river character (figure 3 ) , and
thereby obtain a final rank reflecting
a total of 7 of the factors chosen from
among the 46 on the initial checklist.
It can be seen that on this graph
Hell's Canyon is indeed unique, for
it falls in the farthest position in the
upper right-hand part of the graph.
Nearest to it again is Site 10, the
wild reach of the Salmon River near
Carey Falls. Nearly all of the other
sites fall in the central cluster in the
center of the graph. Site number 7
(Little Salmon near New Meadows),
the least interesting of all those surveyed, falls at the opposite end of the
scale, appearing in the lower lefthand portion of the figure.
Having evaluated the Idaho sites,
a new comparison was made in which
Hell's Canyon of the Snake was
viewed along with rivers in four
areas officially recognized as having
great natural scenic beauty. These
are the Merced River, in Yosemite
National Park in California's Sierra
Nevada; the Grand Canyon of the
Colorado River; Wyoming's Yellowstone River near Yellowstone Falls
in the national park; and the Snake
River in the Teton National Park
below Jenny Lake, again in Wyoming. How does Hell's Canyon compare with them?
The same kinds of data that were
used in the construction of the
graphs just described were tabulated
for Hell's Canyon in combination
with these four national park rivers.
A similar set of graphs was derived,
the results of which are shown in
figure 4. In this comparison, it can
be seen that the points representing
Hell's Canyon and Grand Canyon
fall nearly together in the upper
right-hand portion of the graph.
They are comparable in the combination of valley character and river
character and stand in exceptional positions. By comparison, the
Merced River in Yosemite is of a

lower order of interest. Truly the
Yosemite Valley as a whole is one of
the great scenic beauty spots of the
world, but the river within the valley
is not of a special character. As far
as the Snake River in Teton Park is
concerned, its position in the center
of the graphical comparison can be
attributed in part to the higher degree of urbanization present there
than in the Grand Canyon or Hell's
Canyon, and to the comparatively
large width of the valley floor, a
characteristic that makes the Snake
River at that point less of a grand
spectacle than either Hell's Canyon
or the Grand Canyon. Relatively
great urbanization, along with the
absence of scenic vistas, also diminishes the site of the Yellowstone
River.
The result of the data collection
and analysis indicates that it is possible to set up a list of factors that
influence the esthetic nature of a
given location. The factors can be
considered all together, in this case
by the computation of a total uniqueness ratio, or they can be selected and
used in various combinations to express certain aspects of a landscape's
characteristics. It is hoped that the
study will indicate both the need for,
and the possibilities of, objective description of landscape. Specifically,
this analysis shows that the Hell's
Canyon of the Snake River, the site
proposed for a hydropower dam, has
unique characteristics that give it an
exceptional esthetic rating and place
it in a category shared by few other
landscapes within the United States.

Common scenery?
Above
average?
Unique? The
Leopoldstudy seeks to answer
these
questions by assigning
numerical
values to "landscape
scale,"
"degree of urbanization,"
and to
other features
that
contribute
to a region's esthetic
impression.
The study concludes
that
Hell's
Canyon, right, is an area whose
superb esthetic qualities
are
shared by few other
landscapes
within the United
States.

