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ABSTRACT. A review and analysis of the quantitative ranking
systems that have been developed during the past decade for

measuring environmental quality.

DURING THE PAST decade many
quantitative ranking systems have

been developed for measuring envi-
ronmental quality. This upsurge of quality
quantification has paralleled the renewed
interest in environmental quality. Most of
the systems were designed to estimate the
qualitative values of the natural or cultural
landscapes.! Others were designed to test
cultural preferences of people or their be-
havior in relation to complexity in the
environment. Many disciplines have con-
tributed to the development of the systems,
ranging from landscape architects through
geographers, psychologists, and economists
to engineers. Some systems have been de-
signed by interdisciplinary teams.

In this paper 1 aim to bring together
information about the art of environmental
quality-ranking systems; to analyze them
against an appropriate set of criteria; and
to identify areas where improvement and
further research are needed.

Some personal biases and value judg-
ments are inherent in such a study, and a
completely objective evaluation would be
impossible because the available literature
on the systems is incomplete. I will not try
to provide a detailed analysis of all systems
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reviewed, rather to provide only brief ab-
stract interpretations of them.

This study focuses on the analysis of
those ranking systems that deal with land-
scape qualities, but it does not exclude
urban scapes such as residential neighbor-
hoods. Analysis of this kind is not available
at this time; however, the upsurge of the
numerous systems warrants a continuing
analysis and evaluation of them. Their
values ought to be questioned, and the
techniques must be improved, if we aim to
estimate landscape qualities and predict
changes resulting from the activities of
men.

GENERAL BACKGROUND

The norms used in evaluating environ-
mental qualities are believed to be influ-
enced by two sets of factors: The first is
cultural and has long historical roots. This
can be analyzed with relative certainty.
The second is psychological. For instance,
human beings react to complex physical
environments differently than to simple,
monotone surroundings; and often there
are large deviations between individuals.?
Research on these factors is very limited at
present.




Historical Factors

The 19th century concern for romantic
landscape quality has had a major influence
on present landscape values in the United
States. Coming mainly from England, the
interest in romantic landscape spread rap-
idly sometime after 1830. Tree-planting
societies were beautifying and laying out
village commons, cemeteries, and local
academies in the picturesque romantic
style.* Today the fenceless suburbias with
winding roads and large setbacks provide
the same parklike quality developed during
the 19th century romantic-landscape move-
ment.

Thoreau, Olmsted, and their contempo-
raries have greatly influenced our values
towards nature. They preached the need
for harmony between man and nature, and
they later had great impact on the 19th
century movement to protect the “monu-
mental beauty” of the West.* Olmsted and
others helped to bring about the preserva-
tion of some unique landscapes in several
parts of the U.S., and their values have
influenced the attitudes of the National
Park Service.’

Charles Eliot articulated well the land-
scape values at the turn of the century. In
his plan for the Boston metropolitan area,
he proposed the protection of estuaries,
spaces on the ocean front, island and bay
areas, and wild forests on the outskirts. He
proposed squares, playgrounds, and parks
throughout the city.® The sum of these
amenities meant environmental quality to
him.

Conventional Non-quantitative
Evaluation of Landscapes

In addition to natural and cultural fac-
tors, landscape architects and land planners
traditionally have evaluated and mapped
the visual qualities of landscapes and urban
scapes. Through drawings and writing
they have described the attributes of such
variables as spatial enclosure, form, edge
configurations (shoreline), dominant fea-
tures, views, vistas, and contrast.

During the past two decades, descrip-
tions of the sequential experiences have
intensified.” In a recent study, Burton
Litton® described in detail the visual vari-
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ables generally accepted as norms by the
design profession. According to Litton,
the quality of the scenic resource depends
on distance of view, the observer’s position,
form, spatial definition, light, and sequence.
The landscape composition is based on the
panoramic quality type and quality of fea-
tures in the landscape, enclosure on the
side and or by canopy. In addition, he
described the detail and ephemeral compo-
nents of the landscape.

The variables used in conventional land-
scape evaluations are the basis for most of
the qualitative ranking systems. The major
difference between conventional evaluation
and ranking systems seems to be that the
latter quantify areas with various charac-
teristics and often place number values on
the variables.

Recent Factors in the Upsurge
of Quantitative Environmental
Ranking Systems:

The first factors are the increased wealth
and mobility during the post World War
IT era, which escalated the demand on the
natural resources. For instance, Wyckoff®
compared the urban land demand per per-
son before and after 1950 and found that
the 18 percent population growth in the
Springfield, Mass., area increased urban
land use by 136 percent between 1951 and
1965. The recreation demand escalated
similarly, though detailed study is not
available on recreation land use increase per
person. By the 1960’s recreation demand
was so significant that it created national
attention. The OQutdoor Recreation Review
Commission!® was set up to prepare a
nationwide study of the recreation demand
and problems.

The need for natural stock resources
(coal, oil, gas, etc.) escalated in the same
manner. The problems of strip-mining have
received wide attention, and evaluation of
their effect on the landscape has begun.'!
Our society is increasingly aware of envi-
ronmental concerns and the costs of re-
source utilization and has recently under-
taken surveys of the combined effects of
resource uses such as electric power, which
is dependent on both stock resources and
land for power lines and stations, and flow



resources (water for hydroelectric power).
Abrahamson?? estimated a twelveFold in-
crease of electric consumption between
1950 and 2000. The impact of such an in-
crease on the Nation’s landscape might be
extremely significant.

Another factor for ranking systems de-
sign is the increasing role of the U.S. and
other industrialized nations in land-use
through large-scale planning, management,
and policy formulation.’* These govern-
mental activities are directly responsible
for several ranking systems discussed in this
study.**

A third factor is the availability of so-
phisticated data-analysis techniques and
hardware. For instance Steinitz et. al. de-
veloped computer graphic techniques ap-
propriate for regional landscape analysis.'®
The symap version of that technique has
been adopted by the State of New York
to make an inventory of the natural re-
sources of the entire State. Disciplines in-
terested in the environment are discovering
statistical and other mathematical tools
essential for quantitative evaluations.'¢

A fourth factor is that the number of
disciplines making environmental quality
oriented studies and research have sky-
rocketed during the past decade. The
directory of Behavior & Environmental
Design by the Research & Design Institute
lists 34 disciplines and 290 professionals
and organizations conducting behavior and
environmental research. The directory list-
ing increased by over 70 percent in 4
years.'” Furthermore, several students of
environmental quality concerns are inter-
ested in ranking systems that can be used
to predict consequences of urbanization of
the lanclscape.1B Predictive models are
widely used by physical and social scien-
tists, who often use normative variables and
measures for evaluation, such as the G.N.P.,
to predict the change of life standards.®

The last factor is described by Michael
Novak? in his recent book The Experience
of Nothingness. He argues that our cul-
tural norms are such that the demand for
“objectivity” and “pragmatism” becomes
more and more important and that we
ought to have the “hard facts and figures”
to influence successfully the decision-mak-
ing. The planning and design professions,
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through designing quality ranking systems,
are able to provide the facts and figures
our culture demands for decision-making.

ANALYSIS PROCEDURE

The ranking systems analyzed here were
grouped into three major categories based
on their scale characteristics and overall
purpose. Each of the systems within each
category is described briefly, and the cate-
gories are analyzed against each of the
eight criteria.

Major Categories of Environmental
Quality-Ranking Systems

L. Quality-ranking systems to evaluate
resources for policy planning. These
systems are providing gross apprecia-
tion of the environmental quality of a
large region such as the North Atlantic
region of the United States. The cate-
gory is further subdivided into the
following groups:

A. Systems on professional planning
and design norms to evaluate land-
scape qualities.

Systems to evaluate peoples’ prefer-
ences towards regional landscape
characteristics and complexities.

B.

II. Quality-ranking systems to evaluate
resources for the purpose of planning
and action on interstate, state, and
subregional scale. These systems can
be used to influence physical decisions
on the land; for instance, the selection
and allocation of land for various kinds
of recreation and conservation uses of
a region. The subcategories are:
A. Systems evaluating landscape quali-
ties (1) for landscape development
and protection type decisions; (2)
for highway planning decisions.
This subgroup is different, because
highway oriented landscapes are
mostly viewed in motion.
Systems to evaluate peoples’ pref-
erences of landscape characteristics.
Quality-ranking systems for the fpur-
pose of evaluating the landscape or a
single use such as camping or boating.
These techniques are used mainly to

B.
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evaluate sites from among which the
more appropriate sites are selected for
development.

Format for the Description
of the Ranking Systems

Where information is available, the rank-
ing system is abstracted as follows. The
agencies and disciplines who conducted
the study are identified. The situation that
provided the impetus for the study is de-
scribed. Then the factors and variables
used in the study are summarized, and
finally the procedure of the study is briefly
presented.

Criteria for Analysis

The major categories are analyzed against
each of the eight criteria described below.
In instances, reference is made to the in-
dividual ranking systems to emphasize
optimum use or negligence of the criteria
under analysis. It is not suggested, however,
that each ranking system ought to satisfy
each of the criteria developed here.

1. The system is designed to evaluate the
entire landscape comtinuum. — The land-
scape continuum has three components.
First is the unique landscape. It includes
those natural or cultural landscapes that
have the characteristics of one of a kind
within a study area such as a region, or it
has some superb quality characteristics of
one kind or another. Agreement about
what constituted the unique landscape was
not too difficult in the past. No one refutes
the unique quality of the Grand Canyon,
for instance. The evaluation of uniqueness,
however, is getting more difficult in places
where the unique attribute serves only a
special interest group; for example, wilder-
ness areas for wild river canoeing.

The second component of the landscape
continuum is the opposite of uniqueness,
often referred to as misfit.2? Misfits are
results of human activity, and they can
have a significant regional impact. The
problem remains, however, how to define
“misfit” or “bad quality.” For instance,
billboards are eyesores to conservationists
and beautiful art to the graphic artists.
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The third component of the landscape
is the largest and the most difficult to deal
with. It includes all landscapes that are
neither unique nor misfits. Several of the
ranking systems reviewed here are devel-
oped to evaluate exclusively these in-
between landscapes, which have the attri-
butes of what Ervin Zube®? describes as
“ubiquities or regionally pervasive values.”
He suggests for this type of landscape
assessments and measurements to focus on
the “critical landscape attributes.”

2. The permanent or immutable and the
changeable or mutable landscape attributes
are evaluated separately.—The permanent
landscape attributes are those that cannot
be changed easily or significantly by man.
They include land form characteristics,
major water bodies, and climatic character-
istics. The changeable landscape attributes
are all those that are influenced or deter-
mined by human activity or the lack of it
such as farm, urban, or wilderness land-
scape characteristics.

3. The factors and wariables used are
appropriate to the scale and purpose of the
ranking system.— A ranking system de-
signed to evaluate a large region for the
purpose of formulating a land-use policy
may necessitate an entirely different set of
factors and variables than a system pre-
pared to evaluate a camping site. For in-
stance, the evaluation of the shoreline
quality of a small lake within a campsite
area is essential for the latter, but would be
totally useless for a land-use policy formu-
lation for a state or a large region.

4. The system is designed to be used
universally, given that scale and purpose
are basically constant.—The design of a
system demands skills and time. Once a
system is developed, it should be applicable
anywhere where similar conditions and
needs for evaluation arise. For instance, a
shoreline quality for swimming is equally
important in Europe and in America.

5. The ranking system can be reproduced
by others.—Scientists have accepted this
criteria for a long time and for good rea-
sons. People having similar skills or coming
from the same discipline as those who
developed a system should be able to re-



produce and evaluate it. Several of the
ranking systems published to date are ex-
tremely inadequate when analyzed against
this criteria.

6. The system can be used to predict
changes of quality as result of buman ac-
tivity.—Two kinds of changes need to be
predicted. First is the decreased amount or
degree in the environmental quality. Sec-
ond is the increase of it. In some instances
a study might indicate that certain pro-
posed changes would have neutral eftects
on the existing quality.

7. The quantitative tools and techmniques
used are appropriate for the ranking sys-
tem.—Several systems use statistical tech-
niques, computers, and other tools such as
a photometer to measure tonal values.
There may be instances where the ranking
system could be improved by using appro-
priate tools and techniques. In other cases,
tools and techniques are used unnecessarily
or the process is poorly documented so
that objective evaluation by others is im-
possible. Mark Twain** once commented,
“He uses statistics as a drunk uses a lamp-
post; not for light but for support.” Similar
problems often occur with the use of the
computer.

8. The system has the ability to reduce
or eliminate conflicts in the decision-mak-
ing process.—The most obvious factors that
influence environmental quality are politi-
cal, economic, technical, or technological.
Special-interest groups might constitute an
added factor in the decision making proc-
ess. The designers of the systems should be
aware of these factors at the outset and
should develop the ranking system in such
a way that it communicates the measured
values effectively, thus reducing the con-
flicts and boundaries between the influenc-
ing factors. For instance, alternative route
proposals of electric power lines or high-
ways might have very different effects on
a given landscape. A quality ranking sys-
tem might clarify the degrees of negative
changes for each of the possible alternative
routes.

DESCRIPTION AND ANALYSIS
OF EXISTING OR PROPOSED SYSTEMS

I. For Policy Planning

Nine systems have been classified. Five
of them were designed to evaluate national
or regional landscape qualities, and four
deal with peoples’ preferences.

A. Systems to evaluate landscape qualities.
—The first attempt to rank regional land-
scape resource qualities was made in the
1930’s by the staff of the National Park
Service.?* The purpose of the study was to
evaluate the Nation’s vacation resources.
Natural factors provided the dominant de-
terminants for the ranking. The quality of
topography, water, climate, (immutable
resources) and the plant life (mutable re-
source) were described. Criteria were de-
veloped for summer, winter, and year-round
vacation lands. The three types of vacation
regions were identified and mapped.

The second national effort to rank rec-
reational resources was made by the
Outdoor Recreation Resource Review
Commission (ORRRC)* as part of their
assessment of the Nation’s outdoor recrea-
tion needs, around 1960. ORRRC proposed
a system for classifying recreation resources
into six use classes: high-density recreation
areas, general outdoor recreation areas,
natural environmental areas, outstanding
natural areas, primitive areas, and historic
and cultural sites.

A set of natural-physical requirements,
in combination with proximity to popula-
tion, determines the use class. Landscape
attractiveness is a major factor for deter-
mining each class. For instance, natural
environment class areas ought to have
“varied and interesting land forms, lakes,
streams, flora and fauna within attractive
natural settings.” .

The outstanding natural class area in-
cludes “individual areas of remarkable
natural wonder, high scenic splendor, or
features of scenic importance.” A ranking
system determining what constitutes these
qualities was not developed by the Com-
mission.



The ORRRC study could well be de-
veloped further and could be applied to
the three types of vacation land developed
by the National Park Service.

Ian McHarg®® with his students at the
University ofg Pennsylvania, developed a
ranking system, on a river-basin scale. A
matrix was developed, in which the full
compatibility (as opposed to incompati-
bility) of a given land use (industrial, for-
estry) was measured against the natural
determinants (climate, slope). The use
consequences range from good, fair, and
poor to bad. The matrix suggests that those
areas where the use consequences are good
are the high-quality environments.

The development of two other ranking
systems was made possible by the Water
Resources Planning Act of 1965. Under the
guidelines of the Water Resources Council
established by the Act, “framework” type
studies have been conducted for each of
the nineteen water resource regions of the
US. One of the four objectives of the
Council is to achieve environmental quality.
Planners in two of the regional stud
groups, Upper Mississippi and North At-
lantic, found it necessary to design ranking
systems for evaluating il):e existing environ-
mental qualities.

The Upper Mississippi system was de-
veloped by Philip H. Lewis, Jr., and Asso-
ciates, Landscape Architects,®” to provide
an assessment of the aesthetic and cultural
values for this region. A system was de-
veloped to evaluate 13 natural and cultural
factors. Each of the factors was further
subdivided into variables. A resource-value
point system was assigned intuitively to
each of the 120 variables, ranging from 1
to 20. The variables included such items as
high points, caves, virgin stands, and old
mills. The inventory technique and criteria
for the point system were not described.
The environmental quality of an area was
assumed to be determined by the total
number of points it received. Application
of this ranking system to the huge Upper
Mississippi region is unclear.

The ranking system for the North At-
lantic Region was designed by Research
Planning & Design Associates, Inc., a con-
sulting firm in Amherst, Mass.,*® to evaluate
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the regionally pervasive® visual and cultural
environment of the 167,000 square miles of
the region. The permanent and changeable
landscapes were evaluated separately.

The permanent landscape was classified
into five landscape series, ranging from
mountains to flat lands. Each landscape
series was evaluated for the quality of
contrast, spatial sequence, and water vari-
ables, and was ranked as high, medial, or
low quality.

The changeable landscapes were classi-
fied into eight units, determined by intensity
of use, ranging from center-city unit to
forest wildland landscape unit. The land-
scape units were evaluated on the same
three-level ranking of high, medial, and
low. The major variables for the unit
evaluations were variety and diversity
within the use patterns. '

Finally a system was devised to combine
the permanent and changeable visual land-
scape values into one existing landscape
value, using the same three-level ranking.

B. Systems to evaluate people’s preferences
towards regional landscape characteristics
and complexities—Three landscape prefer-
ence systems for evaluation were developed
at the Department of Landscape Architec-
ture, University of Massachusetts,* to vali-
date the hypothesis of the ranking system
for the North Atlantic Region. The studies
were initiated and directed by Professor
Zube and were prepared by four landscape
architect students, Albert, Burns, Rundell,
and Halverson.®!

The hypothesis tested by the students
was that the quality of land form, water,
and contrast (the variables of the permanent
landscape) and variety, diversity (the vari-
ables of the changeable landscape) are
essential components and determinants of
overall landscape quality.

Albert used color slides of New England
landscapes and tested and evaluated the
responses of university students, using
tachistoscopic projection.

Burns and Rundell used a set of 10
photo-montages. The pattern in the middle
ground was developed in five combinations
of field and forest. The horizon line was
either mountains or rolling hills. A random
sample test on the adult population of



Ambherst was conducted, using the paired
comparison format.

The study of Halverson was similar to
that of Burns and Rundell, using line draw-
ings in place of photo-montages.

The studies showed that greater variety
of pattern and changes in topography were
preferred over little variety of pattern and
flatter landscapes.

A unique study was made by Joachim
Wohlwill®? on human reaction to com-
plexity in the physical environment. Wohl-
will's purpose was to “determine whether
relationships between stimulus complexity
on the one hand, and interest and prefer-
ence on the other, as previously determined
for artificial stimuli in the laboratory, could
be generalized to stimulus domains involv-
ing ready made stimuli” He used. two
classes of stimuli—environmental and artistic
—as examples of such domains.

A 7-point scale of complexity was estab-
lished by obtaining judges’ ratings of
amount of variation present in environ-
mental and art pictures. The exploratory
behavior, (the number of times the subject
chose to expose each slide briefly) and the
subjects’ preference (evaluation ratings on
a 7-point scale), was tested and analyzed
through regression. The preference for
complexity mecreased from levels 1 to 4;
then, as complexity further increased to
level 7, the preference decreased. This type
of studies could have influence on planning
policy formulation.

Analysis of Category |

The ranking systems of this category
deal with regionally pervasive landscapes
only, and do not rate the unique land-
scapes nor the misfit landscapes. Zube justi-
fies this exclusion as follows: “The search
for uniqueness and to a lesser extent the
concern for misfits tends to focus on dis-
crete sites, on specific well defined seg-
ments of the landscape.”*?

It is true in most cases, however, that a
unique quality might extend far beyond a
site. For instance, the wilderness type land-
scape of northerm Maine or the embayed
rociy cliffs of the Maine shoreline con-
stitute unique attributes on a subregional
scale within the North Atlantic Region.

Without much effort, the highest and low-
est values could be built into the ranking
systems on this scale. Hence the entire
landscape continuum could be evaluated.

Permanent and changeable landscape
attributes are separated in the Potomac and
the North Atlantic Region systems. In
the matrix of the Potomac system, the
major emphasis is based on the differentia-
tion between natural determinants and
compatibility of land uses, while in the
North Atlantic Region study between the
landscape systems (permanent) and the
landscape units (changeable), landscape is
emphasized. Both systems evaluate success-
fully those resources that need protection
or prcservation and those that are modified
constantly by human activity and can be
improved at will.

The appropriateness of the factors and
variables used in these appears to be op-
timum for this category, except for the
Upper Mississippi system. The evaluation
of 13 factors and 120 variables within a
region that consists of several hundred
square miles seems to present a monumental
and unnecessary task. Variables such as an
old mill or a small waterfall might have
significance for a specific local plann.ing

effort, but add little to the environmental
quality of a huge region.

Unfortunately, for neither of the three
systems—National Park Service, Potomac,
and Upper Mississippi—are the analytical
and ranking procedures presented in suffi-
cient detail to permit wider adaption or
evaluation by others. Furthermore, they
could not easily be reproduced by students
of quality ranking systems.

An evaluation of the category I ranking
systems against criterion six (predictability)
leads to the conclusion that no one system
in this group was designed for predicting
quality changes as a result of human ac-
tivity. Probably the system designed for
the North Atlantic Region could be de-
veloped further for such predictive pur-
poses because it evaluates the changeable
landscape attributes separately. If the variety
and diversity change of the proposcd land-
scape pattern are known, the new com-
bined landscape quality could be estimated
because the value of the permanent land-
scape remains constant.
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Quantitative techniques for the purpose
of evaluation were used only in the systems
that were designed to evaluate people pref-
erences. For each of these systems, simple
statistical techniques were used to set up
the experiment and to evaluate them. The
explanations are simple and adequate, and
the test could be made easily to validate
them.

The last criterion deals with the ability
of the systems to reduce conflicts in the
decision-making process. To satisfy this
criterion, the systems ought to be pre-
sented in such a way that nonprofessionals
can understand them. No one of the Sys-
tems in category I was found to full
satisfy this criterion. The ORRRC and the
NAR studies are the most convincing,
while the Mississippi system is the most
complex. It is presented in a 600-page
report, and it communicates poorly even to
other professionals.

ll. For Physical Planning and Action

The greatest number of ranking systems
was found in this category. Seven of the
11 systems were designed to evaluate re-
gional landscape qualities, and the other
four dealt with preferences and perceptions
of people.

A. Systems to evaluate landscape qualities

1. For landscape development and pro-
tection type decisions.—The state-wide rec-
reation study in Wisconsin gave the im-
petus for the development of an environ-
mental quality ranking system by Philip
H. Lewis, Jr.** This study was one of the
first efforts to rank environmental qualities
on a regional scale. The purpose was to
evaluate “the state wide pattern of re-
sources values” for recreation. Lewis in-
ventoried and evaluated on the basis of 11
natural and cultural factors, which were
further subdivided into 220 resource vari-
ables. The concentration of these resources
in so-called “environmental corridors” pro-
vided the high quality statewide pattern of
resource values.

A landscape resource evaluation for

Nantucket Island, Massachusetts, was pre- -

pared by Ervin Zube and the author in
1966.** The landscape evaluation was a

portion of a comprehensive natural: re-
sources inventory, done in collaboration
with the University of Massachusetts Ex-
tension Service and the State Department
of Natural Resources, who gave the impe-
tus for the study. The team evaluated
three resource factors: biophysical re-
sources, natural factors, and landscape
types and values. Eight areas were flagged
for protection where concentration of
high-quality landscape resources occurred.
Furthermore, high-quality, fragile, or scarce
resources were ranked as unique for preser-
vation. The unique landscapes included the
heath, dune, and salt-marsh landscapes, and
five areas of high points that provided
panoramic views of the island and the
ocean. In addition, the land-form attributes
were evaluated and ranked into four cate-
gories. This ranking system later influenced
the system developed for the North At-
lantic Region.

A resource evaluation system for the
Department of Parks of Staten Island, New
York, was designed by Ian McHarg and
Juneja, landscape architects.*® The purpose
of the study was to evaluate potential land
uses for the island, based on the intrinsic
values. They described and interpreted 32
ecological factors (land features, aquifers,
etc.). Ranking criteria were developed for
each of the ecological factors, ranging
from maximum to minimum. A system of
“phenomena ranking” placed a value on
each resource factor, having highest,
medium, low, or lowest value. Based on
this evaluation, each resource was assigned
for a compatible land use.

An environmental quality-ranking sys-
tem was recently developed by Handley,
Jordan, and Patterson®” of the Bureau of
Outdoor Recreation’s Northeast Regional
Office. The system was an attempt to
quantify levels of environmental quality in
a segment of the total possible spectrum.
The primary pm})ose of the system was to
provide a basis for environmental quality
evaluations of a single area under varying
conditions. The intent was to predict con-
sequences by varying the individual envi-
ronmental factors through different com-
binations of time, intensity, and input inter-
relationships.
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The portion of the environmental spec-
trum covered by the system is indicated by
the use of eight broad categories: resident
population, community resources, water
resources, land forms, leisure resources,
vegetative resources, wildlife resources,
and historical/archaeological concerns. Each
of these categories was further broken
down into those factors believed to con-
tribute the most to its meaning.*®* Numerical
values assigned to each factor produced a
positive base value. This base value was
subsequently modified by application of
weighting factors (multipliers) to reflect
incremental value not solely attributable to
the degree to which a category’s factors
are present. Negative factors—air, water,
visual, audio, and crowding—were used to
reflect the value limitations these sources
impose on the derivable benefits of the base
values.

The next system described here was de-
veloped in England. A landscape evaluation
research project for East Sussex County
was prepared by K. D. Fines®® at the East
Sussex County Planning Department. The
aim of the study was to design a method
of landscape and townscape evaluation. At
the start, a world wide scale of the natural
and cultural values was devised, ranging
from unsightly, undistinguished, pleasant,
distinguished, and superb, to spectacular.
To eliminate personal bias in landscape ap-
preciation, a representative group of 45
persons was selected to rank and evaluate
color photographs of landscape and town-
scape views of the entire landscape con-
tinuum. The result of the view evaluations
was converted to land-surface values of
landscape types, features, and viewpoints.
The landscape of East Sussex was evaluated
and measured against the landscape value
profile of England. Application of the tech-
nique was briefly discussed. It was sug-
gested to be used as a guide to the formu-
lation of urban expansion policy and in the
section of routes and sites in open country.
The report demonstrated the application of
the technique to predict the ‘change of
landscape values created by a 400 kV
supergrid transmission line on alternative
routes. The evaluation system would also
be used for protecting valuable landscapes
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against what Fines describes as “the process
of landscape erosion.”*

2. For highway planning decisions.—The
following two systems of category II
(evaluation of landscape qualities) were
designed to measure highway-oriented
landscapes. Before development of these
systems, several planners were interested
to describe the components of a quality
highway.** Others were interested to study
the driver’s experience in motion and re-
cord the visual sequence.**

The first quantitative ranking system of
highway landscapes that is known to the
author was developed by Frederic O.
Sargent** at the Vermont Resources Re-
search Center. Sargent, a resource econo-
mist, evaluated highway scenery by ranking
two components—distance and variety—and
then adjusting this total rating with refer-
ence to depth, breadth, intermittency of
the view, and eyesores if any. Distance was
rated from 1 to §; the greater the distance,
the higher the rating. Variety was also
rated from 1 to 5; the greater the variety,
the higher the rating. The distance and
variety ratings were added to provide the
total rating at one observation point. A
series of ratings every % mile characterized
the scenic quality of a road. The system
was designed to (1) facilitate justifying
scenic road designations, (2) facilitate lo-
cation of scenic turnouts on highways, and
(3) determine the need for scenic access
on a given road.

A highway aesthetics study for the U.S.
Department of Transportation was con-
ducted by Professor Hornbeck & Associ-
ates,** at the Department of Landscape
Architecture at Harvard since 1965. The
purpose of the study is to develop devices
to increase the planning of scenic qualities
of highways. The aesthetic factors were
identified as visual inputs in the study.
They included edge quality, degree and
quality of enclosure, object dominance by
contrast, size and nearness, the quality of
object diversity, and the attributes of the
visual alignment. The visual impacts of
each input (aesthetic factors) were rated
and measured against behavioral outputs
(speed control, orientation) of the driver.




B. Systems to evaluate peoples’ preferences.

—Four studies dealt with peoples’ prefer-
ences for natural and cultural landscape
“characteristics. The first of them was done
by George Peterson*s at the Department of
Civil Engineering at Northwestern Uni-
versity in 1965. The purpose of the study
was to analyze quantitatively the percep-
tion of the visual appearance of residential
neighborhoods. Nine variables were assumed
to contribute to the visual appearance of
residential neighborhoods: preference,
greenery, open space, age, expensiveness,
safety, privacy, beauty, and closeness to
nature. A hypothesized model was con-
structed. Preference to variables was tested
and rated on a scale for each variable by
projecting 23 slides to 140 individuals.
Finally the hypothesis was tested through
regression analysis. It was concluded that
the most significant dimension for prefer-
ence of visual appearance “appears to be
the general physical quality, which is
strongly reflected by the perceived age of
the neighborhood.”*

The next system was an analysis of
landscape development by Peter Jacobs and
Douglas Way,* landscape architects. The
purpose of the study was to evaluate the
ability of various P;ndscapes to visually
absorb land-use activities. The three vari-
ables were vegetation density, topographic
closure, and visual complexity. A rankin
scale was devised, ranging from 0 to 9, “the
degree to which undeveloped landscapes
differed visually from the identical land-
scapes with selected activity uses intro-
duced into them.”*® Thirty subjects were
tested, using the paired comparison format.
The authors concluded that greater vege-
tation density and topographic closure ab-
sorb wvisual complexity better than little
vegetation density and flat topography.

A predictive model for natural landscape
preferences was prepared at The North-
eastern Forest Experiment Station, USDA
Forest Service, by Shafer, Hamilton, and
Schmidt,*® an inter-disciplinary research
team at the Station’s Syracuse unit. The
purpose of the study was “to identify what
quantitative variables in photographs of
Iandscapcs were significantly related to
public preference for those landscapes.”°
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Ten variables were identified to describe
landscape zones such as, sky zone, vegeta-
tion zone, and stream zone in the photo-
graphs. Four additional variables identified
landscape zone dimensions. They were
perimeter, interior, area, and horizontal end
squares of various items in the 8 x 10
photographs, overlayed by Y% -inch grid for
analysis of pictures. Landscape zone and
dimension variables were read into the
computer. Tonal variables were determined
by the use of photometer and were added.
A model was formulated by correlating
46 x 46 total possible variables, and a matrix
was computed to describe the landscapes
in the photograph.

The next step was the landscape prefer-
ence test “to see if there was a significant
relationship between quantitative items in
the photographs of a landscape and the
preference score of that landscape.”s* To
evaluate preferences, 250 respondents ex-
amined 20 packets of 5 photographs each.
A landscape preference score from 1 to §
was obtained from the sample interviews,
and a multiple-regression analysis was used
to evaluate the dependent variable prefer-
ence score. The model was quite successful.
“In five of the six field tests, the predicted
and observed ranks of the landscape pic-
tures showed agreement.”

The last study in this category dealt with
a system of landscape dimensions developed
by K. H. Craik,* a psychologist, as a con-
tinuation of the forest-landscape descrip-
tion study by Litton.** The aim of Craik’s
study was to improve landscape inventory
methods and landscape resource evaluation.
First Craik collaborated with Litton in
developing a landscape rating scale that
contained 10 factors, including observer’s
position, extent of view, and enclosure; and
contained 34 dimensions such as the ob-
server is looking down upon or looking up
toward the scene. In addition, he developed
a graphic landscape typology, consisting of
10 schematic landscape forms.

A series of test panels, consisting in total
of 250 people, were drawn from forestry
and conservation students and faculty, land-
scape architecture students and faculty,
U.S. Forest Service personnel, and general
university students. To appraise the reli-
ability of the landscape rating scales and



graphic landscape typology, the observers
judged 50 landscape scenes, rating the
scenes on each landscape dimension and
assigning each scene to the most appropri-
ate graphic type. The result of the study
showed substantial consensus among panels
and impressive agreement in the way they
employed the landscape rating scales. A
detailed explanation of the statistics is
included in the report. Preliminary tests of
the relationship of the landscape dimensions
and types to aesthetic appeal served to
illustrate the scientific application of the
techniques.

Analysis of Category Il

In this category the ranking system by
Fines, the study of East Sussex, and in a
lesser degree the systems of the Bureau of
Outdoor Recreation and the Staten Island
Study, evaluated the entire landscape con-
tinuum. One aspect of Fines’ system is
especially remarkable: he appreciated the
entire spectrum of the world natural-cul-
tural qualities, ranging from unsightly to
spectacular. Then he placed his region into
the context of a world-wide scale of values.

The Nantucket study placed great em-
phasis on unique qualities in addition to
pervasive landscape values. Parts of the
unique Nantucket landscapes are nationally
significant, such as the heath vegetation;
others, for example the sand-dune land-
scapes, have only island-wide significance.

The ranking system should indicate the
level of significance of uniqueness. Sargent
and especially the BOR systems placed
great emphasis on the evaluation of the
negative factors or misfits. The BOR listed
explicitly the components of negative fac-
tors, and the weighting of the values seemed
to estimate the environmental problems
well.

The second criterion, the separation of
permanent and changeable landscapes, was
not developed in any of the systems dis-
cussed in this category. The systems for
Staten Island, Wisconsin, Nantucket, and
East Sussex County recognized some of
these factors but did not go far enough in
separating them. ‘

The factors and variables used in this
category ‘are appropriate for.the scale and
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purpose of the systems. However, in some
cases the number of variables selected are
either too few or too many.

The two extreme cases were the Wiscon-
sin study, which dealt with 220 variables,
which seems to be unmanageable and
suggests too great an expenditure for in-
ventory. On the other hand, Sargent’s
classification system, using only a few
variables, suggests an oversimplified rank-
ing system.

The more significant problem is that the
majority of the variables used were selected
intuitively, so that their scoring values
were arbitrary. This analysis suggests two
important actions to improve the state of
the art of the ranking systems: first, the
systems should include primarily those
variables that are already substantiated by
the eight preference studies discussed;
second, the designers of preference studies
should review the factors and variables used
in the ranking systems discussed and should
evaluate peoples’ preferences to those land-
scape characteristics.

The universality and the reproducibility
of the ranking systems developed by the
BOR, Shafer et. al., and Craik are well
explained and well described. The three
studies that do not fully satisfy the above
criteria are: First, the Staten Island system,
which describes the phenomena ranking
through qualitative terms and also through
names of location such as the phenomena
rank for the water features and scenic
values “the Narrows, Kill Van Kull, and
Arthur Kill.” The later ranking is meaning-
ful only for those who conducted the
study or know the island. Second, the
study “highway esthetics.”” The 1968 re-
port reviewed is extremely complex and
difficult to understand. Third, the study
“visual analysis of landscape development,”
because it does not explain adequately the
testing method; hence it would be hard to
reproduce.

The criterion that the ranking system
should be useful for predicting changes was
included at the outset in 3 of the 11 sys-
tems. They were the ranking systems for
East Sussex, BOR, and Shafer’s predictive
model for natural landscape preferences.
These attempts are very encouraging. It is



hoped that they will set the example for
future ranking systems.

Computer and statistical tests were used
primarily in the systems for preference
tests. These tests undoubtedly demand
statistical techniques. Among the nonpref-
erence systems oniy the East Sussex study
used statistics. Shafer used a photometer to
measure tonal values in photographs. Tools
of this kind certainly have great potential,
but the analysis of their value is difficul,
because the testing of the technique is
limited at this time.

The last criterion deals with the systems’
ability to reduce conflict in the decision-
making process. It was suggested earlier
that complex studies and professional jar-
gons limit communication. One case study
in this category, the Nantucket study, has
proved to be successful in communicating
the landscape values to the decision-makers.
As a result of that study, over 25 percent
of the Island’s land has been permanently
protected, where the majority of the pro-
tected areas consist of tragile landscapes.

HI. For A Single Use

Four studies are grouped in this category,
each based on professional planning and
design norms to evaluate qualities. Not one
of these systems was designed to evaluate
the preferences of people.

A quality ranking system was adopted
by Chubb® at the Michigan Recreation
Resource Planning Division, from a PhD
dissertation by Carlton Van Doren®® at
Michigan State Universit[y. The purpose of
the system was to develop attraction and
capacity indices for boating and for other
recreational uses. A case study for boating
attraction was developed. Twelve variables
were identified, among them size, access,
fishing, and scenic qualities. A scoring
schedule with maximum score was estab-
lished for each variable. The recreational
quality of the attributes of each variable
(e.g. size of lake: small 0, medium 10, large
20 points) determined the number of
points it received. The score numbers of
the variables ‘were totaled to provide the
attraction index for the boating site.

An evaluation of forest campground sites
was done by Allison and Leighton, for-
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esters at the University of New Hamp-
shire. The purpose of the study was to
develop a numerical rating system for
campground site selection. Eight physical
factors were evaluated: water, topography,
potable water, vegetation, natural attrac-
tions, vista, forest pests, wildlife, and
climate. These factors were further sub-
divided into 22 variables. (e.g. size and
uality of water) Three socio-economic
?actors—the location, economic-business
management, and proposed campground
facilities — were expressed by 20 variables
(e.g., access to major highway). The con-
dition of variables was ranked from ex-
cellent to good, fair, and poor. A point
value was assigned to each condition within
each of the 42 variables. The point score of
the physical factors and socio-economic
factors were totaled separately for rating
the campground sites as excellent, good,
fair, or poor.

An appraisal system for recreation po-
tentials was developed by the USDA Soil
Conservation Service (SCS).*® The pur-
pose of the study was to develop a sys-
tematic approach to evaluate the natural
resources of the area for potential future
outdoor recreation developments by SCS
and county recreation planners. Ten key
elements were used in evaluating recrea-
tional potential for each of 12 standard
kinds of outdoor recreation areas (e.g.,
camping grounds, fishing waters, golf
courses). The key elements were climate,
scenery, natural areas, historic areas, soils,
water, wildlife, size and distribution of
population, proximity and access owner-
ship, and land-use pattern. A rating system
was devised; and a number from 0 to 10
was assigned to each  key element to -indi-
cate the degree of excellence represented
by the key element for a particular kind
of recreation development.”® A multiplier
was assigned for each element within each
kind of recreation development to represent
the weighted importance of a particular
key element. Then a score number was
obtained as the result of multiplying the
rating number of a particular element with
the weighted multiplier. Finally the sum of
the scores of all the key elements gave the
numerical score for a kind of recreational
development.



A method for quantitative comparison
of some aesthetic factors among rivers was
developed by Luna Leopold.*” The purpose
of his study was to quantify the non-
monetary values of various potential hydro-
power dam sites in river valleys. Leopold
described 3 sets of factors; 14 physical
factors such as river width, depth, basin
area, deposition, and erosion; 14 biologic
and water-quality factors, among them
water color, amount and type of algae,
river fauna, and land flora; and finally 18
human use and interest factors, for instance
trash, accessibility, vistas, land use, and
misfits. An evaluation number from 1 to §
was assigned to each of the 42 factors.
Then a uniqueness ratio was calculated,
which is the number of sites being evalu-
ated divided by a given number for a
given factor. For example “if a site factor
1S one among twelve of the same category,
the site shares this characteristic with
eleven others. It is unique in the ratio 1 to
12 or its uniqueness ratio is 1 : 12 (.08). If
no other site shares the same category posi-
tion, then the site has a uniqueness ratio of
1 : 1 (1.0). The uniqueness is thus defined
on a scale of 0 to 1.0.7% Finally the total
uniqueness ratio for a site was determined
by adding the ratios of all 46 factors.
Leopold applied this quantitative quality
evaluation on 12 sites in Idaho. Hells Can-
yon of the Snake River was shown to be
unique and comparable only to Grand
Canyon of the Colorado River.

Analysis of Category I

The landscape continuum, as defined in
this study, was recognized within this
category only by Leopold. He developed
the most sophisticated method to evaluate
the uniqueness quality and the negative
components in the landscape. The Michigan
system for boating attraction by Chubb
dealt with one aspect of negative factors
by deducting points for water pollution.

The separation of permanent and change-
able landscape attributes was alsp well done
by Leopold. One set of factors he devel-
oped, the physical factors, represent clearly
the permanent attributes. The system for
evaluating forest campgrounds by Allison
and Leighton lists the biological factors
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under the physical factors, which could be
easily separated; then the system would
satisfy this criterion.

The analysis of the appropriateness of
factors and variables used suggests that
some factors listed for the forest camp-
ground—for instance, distance from urban
population and climatic factors—should be
considered at a higher level, such as in the
systems discussed in category IL The num-
ber and the kind of variables evaluated in
the SCS study (10) and in the Michigan
boating attraction system (12) seem to be
limited to describing and evaluating the
quality of a site. The variables used by
Leopold seem better for site level evaluation.

Each of the four systems in this category
could be applied universally and repro-
duced easily. They all are well written and
explained. The Leopold system would
create some difficulty to reproduce because
it is somewhat complex.

Only Leopold’s system could be used to
predict outcome of changes, though it was
designed to measure the relative values of
sites as they exist today.

These systems of category III did not
demand any sophisticated tools or tech-
niques. Those that were used seem to be
appropriate for these systems.

The last criterion deals with the analysis
of the system’s ability to reduce or elimi-
nate conflicts in the decision-making proc-
ess. The purpose of the Leopold study was
exactly to deal with this problem—to quan-
tify the non-monetary values, which might
have great and long-range social values,
(the environmental quality uniqueness of
Hells Canyon) not yet recognized to the
same degree by contemporary economic
evaluation techniques.

DISCUSSION

During the 1960’s an impressive number
of environmental quality-ranking systems
have been designed. The ranking systems
appear to have several values for estimating
environmental qualities on various levels,
ranging from site level to regional and
national scale. Some aspects of the quali
variables have been substantiated by pref-
erence studies, and psychological studies
have been used to explore the relationship



between environmental complexity and
stimuli. Several of the systems have at-
tempted to predict outcome of proposed
actions.

The ability to predict has become ex-
tremely important because the environ-
mental uncertainties are rapidly being
increased by our technological actions.
Some of the systems have been useful for
limiting the conflicts in our complex public
decision-making process. The greatest po-
tential value of the ranking systems, how-
ever, is that they may be used to create
new social norms for greater appreciation
of environmental qualities. The systems can
be used to create a needed and useful myth
that emphasizes quality rather than quantity.

This analysis also suggests several prob-
lems and needs for making the existing
ranking systems more valuable. One of the
most significant problems is that the ma-
jority of the systems do not deal with the
entire landscape continuum from the large
to the small and from the unsightly to the
spectacular. The majority of the systems
are designed with single purpose to evalu-
ate a limited area, and they are not placed
into the context of the scale of landscape
and its values.

A system such as Fines’ should be ex-
panded, substantiated, and adopted inter-
nationally as a frame for all value systems.
The designers of quality-ranking systems
should evaluate those developed for the
sciences. For instance the classtfication sys-
tem of the plant kingdom is remarkable
as it proceeds with order, class downward,
providing more and more information and
detail down to plant species and varieties.
Fines’ and the NAR®* systems have some
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attributes that could serve as framework
for a similar system for landscape classifi-
cation and evaluation.

Another general problem with the pres-
ent system is that the majority of the values
placed on environmental factors and vari-
ables are intuitive. Many more preference
studies are needed to provide a base for a
set of normative values to be used in the
ranking systems in place of intuitive values.
In addition, the increase of preference
studies would give impetus to scientists to
conduct additional studies on environmental
complexity problems, and to develop social
indicators.

Furthermore, the separation of mutable
and immutable values is absolutely essential
in each ranking system. Evaluation of
changes or prediction as result of changes
by human activity is not possiblc until the
permanent and changeable attributes and
their values are separately recognized.

The selection of the proper number and
appropriate type of variables for qualitative
evaluations has been less than optimum in
several of the systems analyzed. One of the
reasons for this problem seems to be that
the designers of the systems do not alter
the variables while developing a ranking
system for a larger region.

These problems suggest at least two al-
ternative solutions: people who are design-
ing quantitative ranking systems without
sufficient training should collaborate with
people who already have the needed tools,
or should obtain the necessary tools. It is
also suspected that some quantitatively
trained people developing quality-ranking
systems are lacking the visual awareness of
designers such as those who are trained in
landscape architecture.
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