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Abstract: This paper presents the research approach
and selected results of an empirical investigation aimed at
the evaluation of selected observer-based visual impact
assessment (VIA) methods., The VIA methods under examina-
tion were chosen to cover a range of VIA methods currently
in use in both applied and research settings., Variation in
three facets of VIA methods were investigated: (1) the des-
criptive landscape attributes which serve as the basis for
ratings; (2) the rating procedure empioyed; and (3) the mode
of landuse activity simulation. Research participants con-
sisted of USDI Bureau of Land Management (BLM) staff and
university environmental planning and management students
with prior VIA training, Research participants were assigned
to ovne of three experimental groups, with each group rating
35 mm photo slide representations of 4 scenes using some
combination of the various rating procedures, The scenes
employed are representative of typical landscapes and land-
use activities in BIM's administrative jurisdiction, Re-
liability coefficients for the various rating methods are
presented. Observed trends in the reliability coefficients
indicate that reliabilities are: (1) low for ratings based
en small numbers of observers: (2) higher for ratings of
scenes before the imposition of landuse activity impacts
than for ratings of scenes after the imposition of impacts;
(3) higher for direct ratings of landscape attributes than
for ratings of the degree of contrast, or change, imposed
upen landscape attributes by landuse activities, and (4)
higher for BIM's visual contrast rating method when the
visual impact is simulated by photographic representation
rather than brief verbal descriptions and artists' sketches,
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The goal of Visual Resource and Impact
Assessment (VRIA) is the provision of systema-
tic and objective information concerning the
visual gquality of landscapes and the visual
impacts of landuse activities pertinent to
decisionmakers charged with land resource man-
agement (Brush 1876; Craik 1970, 1971, 1972;
Craik and Feimer 1979; Craik and Zube 1376;
Litton 1968; Zube, Brush and Fabos 1975). A
fundamental assumption underlying the inclusion
of such methods in the decision-making process
is that more effective and judicious management
practices will result. However, that assump-
tion can be correct only if the quality of
information generated by VRIA methods is
acceptably high. Effective decisions are
possible to the degree that the information
upon which they are based is both accurate
and appropriate to the issues at hand.

The nature and quality of information
generated by VRIA methods can be appraised by
standard psychometric indices (Craik and Felmer
1979, Daniel 1976). Although a number of
measurement issues are of fundamental impor-
tance in that regard, none is more basic than
the questlion of reliability. Most simply,
the reliability of measurement provides an in-
dex of the consistency and precision with
which a measurement instrument performs, A
reliable instrument will yield consistent re-
sults upon repeated attempts Lo measure a
particular attribute under relatively equiva-
lent conditions and will accurately reflect
systematic variation of the attribute in
question under varying conditions,

In the context of observer-based VRIAS,
the issue of reliability concerns the degree
of agreement attainable from independent judg-
ments of specified landscape attributes [Craik
and Feimer 19079, Daniel and Boster 1976) .
These jindependent judgments may be made by the
same individuals rendering their judgments at
two different times, in which case a measure
of intra-observer reiiability is obtained, or
they may be judgments made by persons indepen-
dently and subsequently compared to one an-

other, in which case a measure of inter-observer

reliability is obtained. Estimates of both
intra-observer and inter-observer reliability
are desirable, but an estimate of inter-observer
reliability is especially important in evalu-
ating observer-based VRIA methods since the
scope of comparability in judgments among
individuals defines the attzinable level of
objectivity of the measures in question.

The empirical evidence concerning inter-
cbserver agreement indicates that relatively
high reliability {e.g., reliability coeffici~
ents as high as .7 ~ .9 on a 1.0 scale) is
obtained when (1) the coefficients are based

upon the degrec of agreement between composite
ratings of 2 or more panels with 10 or more
judges per panels (Brush 1976; Cratk 1972a;
Shafer and Tooby 1973; Zube 1973, i974; Zube,
Pitt and Anderson 1975), or (2) when multiple
scenes representative of target areas are
rated by every observer and the composites for
each area are employed in obtaining the re-
liability estimates (Daniel and Boster 1976).

Although it is reassuring to know that the
reliability of scenic quality and related des-
criptive attributes can be relatively high
when multiple composite ratings are obtained,
the plausibility of obtaining such composite
ratings is somewhat limited in the day-to-day
context of VRIAs., The manpower allocation of
5 or more cbservers to evaluate the same area
from multiple perspectives 1s normally reserved
for major developments, such as the siting of
niclear power plants, large-scale oil explora-
tion and major utility corridors. For more
frequently occurring and mundane VRIA problems,
such as pipeline and tank siting, small scale
mining, and brush to range conversion, onc or
two field technicians may have the task of
carrying out the pertinent VRIA procedures
from the vantage point of the nearest access
road. Under these conditions the reliability
of the obtained indices cannot be expected to
be as high as it is under conditions permitting
a large number of raters to evaluate an area
from numerous perspectives. The reliability
of indices based upon muiti-rating composites
will almost inevitably result in reliabilities
far in excess of unitary ratings (Guilford
1954; Nunnally 1978). Nonetheless, the need
for the establishment of psychometric standards
under non-optimal assessment conditions must
also be of concern. Although the landuse
activities being evaluated under those condi-
tions may not singly constitute major landscape
intrusions, by virtue of their more frequent
occurence they have the potential for compound -
ing their ecffect on the landscape over time
and thus, in the long-run, can be just as de-
trimental to scenic quality as the initially
more attention-getting single large-scale
impacts.

E

The research to be reported here appraises
the reliability of selected Visual Impact
Assegsment (VIA) methods which can be applied
under site specific conditions with varying
numbers of observers, It is part of a more
comprehensive research project being carried
out in cooperation with the U. §. Department
of Agriculture's Forest Service and the U. 8.
Department of the Interior's Bureau of Land
Management to evaluate VYIA methods relevant
to use within those agencies. A technical

S/ his rescarch was supported by the U.B.D.I.,
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evaluation of the U.5.D.I, Bureau of Land
Management's (BLM) Visual Contrast Rating (VCRM;
U.5.D.1., Bureau of Land Management 1975) has
been a primary goal of the undertaking.

METHOD
Selection of VIA Methods

A review of the literaturc on observer-
based VIA methods reveals considerable variation
in three facets: (1} the descriptive landscape
attributes which serve as the basis of ratings;
(2) the rating procedure enlisted, including
instructional sets for attending to the land-
scape representation and recording responses;
and (3) the form of simulation employed to de-
pict changes in the landscape. Variations
in each of those VIA system facets were selected
for study in the current research preoject based
on their prevalence in either application or
the rescarch literature, and their promise for
ease of incorporatior inte active VRIA programs
dealing with a wide range of both large and
small scale landuse applications.

Descriptive Attributes

Thirteen environmental descriptors appli-
cable to general evaluation of landscapes and
2 descriptors applicable directly to impact
evaluation were examined. The general land-
scape descriptors include: ambiguity, color,
compatability, complexity, congrulty, form,
intactness, line, novelty, scenic beauty, tex-
ture, unity and vividness., 7The impact evalua-
tion descrlptors were importance (of an element)
and severity (of visual impact Color, form,
line and texture were included because of
their use in BIM's VCRM (USDI, Bureau of Land
Management 1975), as well as in other VRIA
systems (e.g., Litton 1968, 1972; USDA, Forest
Service 1974, 1975, 1977). Importance, intact-
ness, unity and VlVldHESS were abstracted from
the work of Jones and his colleague's [Jones
et al .1875). Scenic beauty, as a general in-
dex of visual quality, was drawn from the work
of Daniel and his colleague'’s (Daniel and Boster
1976; Daniel et al.1977; Schroeder and Daniel
in press). Ambigunity, compatability, complex-~
ity, congruity and novelty were drawn from con-
cepts developed primarily in the experimental
aesthetics literature (Wohlwill 1976), Severity

Bureau of Land Management (USDA Pacific South-
west Range and Experiment Station interagency
agreement nos. PSW-46 and PSW-62) and the USDA
Forest Service (USDA Pacific Southwest Range
and Expcriment Station interagency agreement
no, 36}.
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was added as a general dimension intended to
assess the degree of visual impacts.

Rating Methods

A four-point 0 to 3 scale analagous to
the one employed in BLM's VCRM (1975) was em-
ployed for all ratings. An ordinal scale of
measurement was presumed, with the numeric
values representing the strength of the qualities
rated. The verbal labels none, weak, moderate
and strong were associated with the numeric
values 0, 1, 2, and 3 respectively, in confor-
mance with BLM's VCREM (1975).

Two rating procedures were employed., One
of these entualled a direct rating of the visual
representation of scenes with respect to the
descriptive attributes previously enumerated.
The usc of these direct ratings in VIA requires
independent ratings of a particular scene (a)
in its unaffected state, and (b) after presenta-
tion of 2 landuse activity by visual or other
means,

The other rating procedure entailed a
rating of the degree of change, or contrast,
in all of the descriptive attributes, except
importance and severity, following a visual
presentation of each scene both before and
after the imposition of a landuse activity,
Importance and severity ratings imply the rat-
ing of some clement of change by definitlion,
and thus required no additional procedural
modification.

Landscape and Impact Stimuli
N Secene Selection., Three primary criteria
were empioyed in the selection of landscape
scenes; (1) the representativeness of scenes
with respect to general landscape types within
the BIM's management domain; (2) the scenes'
suitability for landuse activities that bear

upon BLM's visual management concerns; and

(3) the availability of photographs of suit-
able quality for reproduction and simulation.

BLM's land holdings are lecated primarily

in the western portion of the United States

and are quite exten51ve and diverse. To select
representative scenes, it was necessary to
develop an appropriate landscape classification,
The area in question extends from the Pacific
coastline, to the eastern border of North
Dakotw, Nebraska, Kansas, Oklzhoma and Texas,

The landscape classification was based on
the system developed by Litton ct al.(1978)
for the Northern Great Plains, Continuities



and provinces were identified by consulting
references on physiographic and vegetative
features, supplemented by color slides from

a number of areas, Hammond's (1964) iand-
surface form classification and Kuchler's

(1969} vegetation maps were the primary SOUTCES
used, Thirty-six landscape continuities were
identified and subsequently grouped into 10
landscape types, based upon similarities in
topography and vegetation. The land-form and .
vegetation combinations which constitute the

ten types are: rugged mountain with forest;
rugged mountain with a mesaic vegetative pattern
(combination of vegetation of vegetative types);
combined plain and mountain with forest; com-
bined plain and mountain with open vegetation
{sparse vegetation which forms no visual mass};
tableland (plateau) with forest; tableland
with mosaic; tableland with open vegetation;
subdued landform (flat, gentle) with forest;
subdued landform with open vegetation; and,
coastal continuities.

Landuse activities relevant to BIM visual
management were jdentified through interviews
with landscaps architects in all BIM state

\ offices, The most pertinent landuse activities __

can be characterized by nine general classes:
range and agriculture; timber; water; surface
mining; oil and gas exploration; power plants;
utilities; roads; and, recreation. An "other"
category for assorted minor landuse activities
was also formed.

Nineteen scenes that characterize land-
scapes and landuse activities relevant to BLM
and for which appropriate photographs were
available were selected, However, the data
to be reported here are based only upon the
four scenes in Figure 1, Scenes 1 and 2 re-
present the landscape class consisting of sub-
dued landform with open vegetation. The land-
use activities for those two scenes are surface
mining and utilities, respectively. Scenes
3 and 4 represent the landscape class comprised
of plain and mountain landform with open vegeta-
tion. The landuse activities for those two
scencs are water (tank and pipeline in this
case) and roads,

Simulation. To evaluate the effectiveness
of the various VIA methods, two visual alterna-
tives of each scene were required, one depict-
ing the scene before the imposition of a landuse
activity (pre-impact) and one depicting the
scene subsequently (post-impact]}. However,
pre-impact and post-impact photographs of
scenes controlled for observer position, light-
ing, time of day, season, and other varilables
were not available. Thus it was necessary to
employ some form of simulation.

The photographs used in this study are

35 mm color slides, which were obtained from
BIM state and district offices, the USDA's
Forest Service, the California Ceastal Zone
Commission, and the files of one of the

authors. Of the nineteen original photos,

four depicted scenes before intrusion of a
landuse activity, and the others depicted the
scene after the intrusion of a landuse activity.

Simulation of pre-impact scemnes was accom-
plished by a 3-stage retouching process. Two
710" high quality coler prints were made Irom
the original siide, One of the reprints was
retouched to remove the activity, using retouch
dyes to darken and alter light color, and
opaque water color to lighten dark areas or
objects. An airbrush was used to apply water
color to mask structures seen against the sky.
The appearance of the landscape obscured by
the landuse activity was inferred from unaffect-
ed portions of the landscape in the scene. Both
the altered {pre-impact) and unaltered (post-
jmpact) prints were then rephotographed to
produce the slides used in this study.

Simulation of post-impact scenes was
accomplished by painting in the landuse activ-
ity, The first and third steps of this process
were the same as in pre-impact simulation. In
the second step, the addition of the landuse
activity was accomplished by outlining the pro-
posed development based upon the locatioits of
the viewpoint and activity (in one case this
was done using the mosaic photomontage program),
the dimensions of the proposed development,
and the construction material specifications,
The activity was then painted in using opaque
and retouch colors.

Scenes 1 to 4, employed in the portion of
the study reported here, are displayed in
Figure 1, %

Research Design

To assess the psychometric attributes of
the direct and contrast rating procedures under
the three rating conditions (direct pre-impact
rating, direct post-impact rating, and pre-
impact versus post-impact contrast), two
expérimental conditions were employed.

Pre-Impact and Post-Impact Treatment {PRE-FOST)

Research participants in this treatment
condition are shown pre-impact versions of
the scenes, and immediately after viewing
each scene are asked to rTate all of the land-
scape attributes previously enumerated {see
Appendix A}, except importance and severity.

*See color illustration on page 391,
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Next they complete part 1 of the BLM VCRM,
which entails a description of the scene in
terms of form, line, color, and texture, for
each of three segments of the landscape: (1)
land-water bodies, (2) vegetation, and (3)
structure.

The pertinent landuse activity for the
scene 1is then presented in one of two forms:
(1) A single 8 1/2"x 11" sheet of paper con-
taining an artist's black and white sketch of
the site with the impacting activity added,
along with a one paragraph statement concern-
ing dimensions and construction features
(e.g., composition, coler and texture of build-
ing materials) of the activity; or, (2) the
post~impact photo slide. Immediately after
the presentation of the pertinent impacting
activity for each scene, participants complete
three additional procedures. First, using the
four point scale previously described, respon-
dents rate the degree of contrast the landuse
activity imposes upon all of the landscape
elements, except importance and severity, and
then rate the importance of the landuse activity
with respect to scenic quality and severity of
visual impact. Second, participants complete
Part 2 of the BLM VCRM, which entails a des-
cription of the landuse activity in terms of
the same descriptive dimensions and landscape
components previously noted for the landscape
description required in Part 1 of the VCRM.
Finally, participants complete Part 3 of the
BLM VCRM, which entalls a rating of the degree
of contrast the activity generates for the
dimensions of form, line, coler and texture
(separately for the landscape components of
land-water bodies, vegetation, and structure).

Post-Impact Only Treatment (POST)

Research participants in this treatment
condition are shown only the post-impact ver-
sions of the scenes, Immediately after viewing
ecach scene participants rate it on all land-
scape attributes (see Appendix A) (except
Importance and Severity). After completing
these ratings the relevant landuse activity is
poitnted out, and participants are asked to
rate the lmportance of the element in deter-
mining the scenic quality of the scene and
the severity of visual impact caused by that
element,

STUDY: PART 1
Participants
Research participants in this portion of
the study consisted of 60 BLM staff members
whose agency duties included VIA. All
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participants had received some training in BLM's
VCRM. The professional specialties of partici-
pants in this sample are: landscape architec-
ture, recreation planning, and various techni-
cal areas (e.g., range, minerals, forestry).

Procedure

Data were collected at three BLM agency
meetings and at one special session arranged
for the study. At the three BLM agency meet-
ings, participants were randomly assigned to
one of the two experimental conditions. At
the special data collection session, facility
limitations and the small number of BLM staff
in attendence made group sub-division unfeasi-
ble. 1In that instance all participants were
assigned to the PRE-POST experimental condition.

Each experimental session was directed by
one of two male research staff members, who
read standardized instructions explaining the
rating procedures. Each session followed the
sequence previously described for the appro-
priate experimental treatment., For the current
study photo-slides 1 to 4 were employed, and
were shown in serial order, A one~page sketch
and verbal description were used to present
the landuse impacts to participants in the
PRE-POST treatment condition.

Results

To provide reliability estimates pertinent
te a range of field conditions where a small
number of independent observers carry out the
rating task, two reliability estimates have
been calculated for each rating scale under
each condition, One is the average reliability
for a single observer, and the other is the
average composite reliability for a panel of
five observers. The average reliability esti-
mates for single observers consist of the
intra-~class correlation {Ebel 1951] coefficients
derived from a one-way analysis of variance
{ANOVA), where scenes are the main effect and
the residual variance is the error term. For
each rating the composite reliability for a
panel of five observers was obtained by an
application of the Spearman-Brown correction,
which is based upon the single observer re-
liability and gives a reasonably accurate
estimate of composite reliabilities for any
number ¢f observers (Guilford 1954).

Reliabilities for the direct ratings of
pre- and post-impact versions of the scenes
by BLM staff are given in the second two and
last twoe respective columns of numbers in




[able 2. Reliability Uocfficients for Contrast and I[mpact Ratings®
]
STUDENT PRE -POST BLM $RE-POST
[PRE- AP POST - IMPACT) | (PRL- ANO POST - IMPACT)
Scale T Ty g
_ — " -
AMBLGUTTY A4 17 .07 27
COLOK:
Overall Y. R .06 24
Land-Water Bod. .49+ .83 0% .56
Begetation L1343 .05 .21
Structure 05 .21 L1954
COMPATABILITY .01 U5 B LZ4
COMPLENITY L0l a5 .04 L7
CONGRULTY .02 .08 .00 .00
FORM:
Overall 11* .38 .04 .17
Land-Water Bod. 1B* .52 .08* .30
Vegetation 04 47 12+ .41
structure 49+ L83 e .24
IMPORTANCE .00 .00 .00 .00
INTACTRESS Lngr 30 a0 .00
LINE:
Overall .4 .05 og* .33
jand-Water Bed, 1b* 49 g .30
vegetarion 41+ 78 17+ .51
Structure 25% .63 .00 ou
NOVELTY .02 Ao .03 13
SCEN LG BEAUTY L2 08 L14% 45
SEVERITY W05 L2k oo LU0
FCXTURE:
Qverall L14* .45 .08 .30
Land-Water Bod. 10% 36 04 .17
Vegetation Rl LoD .03 .13
Structure 39* .7 03 .13
UNITY Q0 .00 12 .4l
VIV IDNLSS L0 .05 .05 L21
n (Raters 22 22

Appe averape single obser
five cbscrver composite

of ry} 18 Tgu

*pe.05 (probabilit ics are based upon intracla
jven anly for r)l.

significance is g

Participants in this
consisted of 23 upper division s

STUDY :

Participants

PART 2

wor reliahility is r,, and the average
(based upon a Spearman-Brown correction

tss correlation and

portion of the study
tudents in the

Envirvonmental Planning and Management Pr?gram
at the University of California, Davis.?:

participation in the research project was part
of a laboratory to a coursce on visual analysis
and planning in which all students werg en-
rolled,

Procedure

Participants were first given an abbrevi-
ated three hour version of the standard BIM
VCR training procedure by 2 trained BLM staff
member. Y/ This training consisted of familiar-
ization with the appropriate sections of the
BLM VCRM menual (USDI, BLM 1975), an explana-
tion and discussion of conceptual and practi-
cal underpinnings of the VCR system, and the
presentation of visual examples with illustra-
tions of VCR use.

One week later students participated in
the same PRE-POST experimental condition pre-
viously described for BLM staff participants.
The procedure was jdentical except that after
completing the direct pre-impact ratings the
color photo-slide post-impact version of the
scene was presented (rather than the verbal
description and sketch presented to the BLM
PRE-PQOST group in the previous study}. Be-
cause threc of the four post-impact scenes
were photographic representations of the actual
activity, this treatment condition was virtually
equivalent to perfect knowledge of the actual
visual impacts associated with each landuse
activity, subject to the accuracy of the pre-
impact simulation.

Results

Reliabilities for direct and contrast-
impact Tatings are presented under the first /
two columns in Tables 1 and 2, respectively..—
A comparison of the BIM and student PRE-POST
groups with Tespect ©o the PRE-IMPACT direct
ratings, the general contrast ratings and the
RIM contrast ratings reveals some differences
on a scale by scale basis, but in general the
level of reliabilities 1is similar. The

9/we would like to thank Dr, Ronald ilodgson,

Ms. Sheila Brady and Mr, Ron Thayer of the Envi-
ronmental Planning and Management Program of the
University of California, Davis, for making
avaijable the facilities of their institution
and for encouraging student participation in
this research project.

10/ye would like to thank Mr. Alex Young of
BiM's California State Office for conducting
the student training session.

ll-/One protocol was discarded because of exces-
sive missing data.
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Table 1. Reliability Ceefficiunts for Dircct Wit ings®

STUUENT PRE-POST BLM PRE-POST BLM PGST
Seale |___ (PRE-IMPACT) LIPRE-IMPACT) {POST-IMPACT)

r) re Ty [ rg Ty g

AMBIGUITY 02 09 .Q9* .33 L10* 36
COLOR L2 .41 .02 .09 02 .09
COMPATABILITY 08 24 L0417 .20% (56
COMPLEXTTY .68% .91 44*% (80 L1343
CONGRUITY 07 .27 L24*% L8l L2 09
FORM .52% .84 .38% 75 10% .36
INTACTNESS J20% .56 A4 80 .00 00
LINE L5472 00 o0 L1445
NOVELTY .60% 88 .47* .82 L1700 L51
SCENIC BrAUTY .10* 36 L38* .76 L17x .51
TEXTURE -47* 82 .50* .83 L1ax .45
UNITY 00 .00 L26% .64 L08* (30
VIVIDNESS ,44* 80 .56* 86 _=23% .60

n_ [Raters) 22 22 13

aTbe average single observer reliability is r), and the average
five observer composite (based upon a Spearman-Brown correction
of ry) 1s T

*p<:.95_(probahilities 2re based upon intraclass correjation and
significance is given only for ryl.

Table l;gf A perusal of these reliabil; y

coefficients yields three observations.—

First, the general level of the reliabil-
ities is quite low for both the pre-impact and
post-impact conditions, The single rater re-
liabilities for the pre-impact co?dition range
from .00 to .56, with an average§. of .24 (the
possible range for reliability coefficients
is .0 to 1.0, with .0 indicating complete lack
of agreement and 1.0 indicating complete agree-

é&men more than 10% of the ratings were in-
complete, the protocol was considered unusable.
Five protocols in the PRE-POST condition were
discarded for excessive missing responses.

For protocols with less than 10% of the total
set of ratings missing, random normal deviates
converted to the current scale of measurement
using the appropriate distributional parameters
were substituted for missing values,

7/

— Only general trends are reported in the in-
terpretation of differences getween reliabil-
ity coefficients obtained under the various
rating conditions. The usual standard error
term for the evaluation of intraclass correla-
tions is not applicable because the number of
rated stimuli is not extremely high and all
ratings are not completely independent of one
another. A statistical procedure is currently
under development to permit such comparisons.
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ment}. For the post-impact condition, single
rater reliabilitles are even lower, ranging
from .00 to .23, with an average of .10.
_Standards for psychological rating procedures
lead to an expectation of reliabilities of
_+7_or higher.

Second, the average reliability in the
post-~impact condition was lower than that in
the pre-impact condition. That may indicate
that the presence of obvious landuse activities
in scenes thut were previously in relatively
natural states may elicit differential judg-
ments that reduce the reliability of ratings,

Third, five-cbserver composites do show
increased reliabilities for direct ratings to
a reasonable degree, However, the average
five-observer reliability for pre-impact rat-
ings (.61) is still only moderate in strength,
and the averuge reliability for the post-impact
ratings (.36) must be cvonsidered low,

A perusal of the reliabilities for con-

trast and direct impact ratings (importance

_and severity) indicates an even more problema-
tic state of affairs (see¢ Table 2), The
importance and severity ratings for both treat-
ment conditions are In each case .05 or less,
indicating virtually no agreement. The state
of affairs for general contrast ratings (con-
trast ratings not including importance, secverity

and the BLM contrast ratings) or BLM contrast
ratings alone improves very little: Average
single rater reliabilities for those sets of
ratings are .05 and .08 respectively, with
predicted five-observer composite averages of
.21 and .30 respectively.

Thus, it appears that the rating of the
degree of change to be imposed upon the land-
scape by landuse activities is characterized
by very little agreement when the number of
raters is relatively small (as is often the
case in field settings).

The low level of reliabilities for con-
trast ratings is particularly distressing since
such ratings are frequently used in application,
To determine whether the reliabilities for
both the general contrast and BLM contrast
ratings are related to the typical quality of
visual impact simulation (i.e., a one~-paragraph
description plus a one page black and white
artist's sketch), another study was conducted
using simulation of a notably high quality,

§fAMerage reliabilities for subsets of rating
scales under alternative treatment conditions
were obtained by transforming the intra-class
correlations into standard, or z-scores, accord-
ing to the method described by Fisher (19%54),
averaging the z-scores, and reversing the trans-
formation. -



average single rater reliability of the pre-
impact direct ratings is .24 and .22 for the BLM
and Student samples respectively, with five-
observer composite reliability estimates of .61
and .59 for the same respective Eroups. The
average reliabilities for general contrast rat-
ings are virtually identical in the BLM and
Student samples (.05 and .04 respectively for
single observer composites, and .21 and .17
respectively for five-observer composite). As”
with both BLM samples, the importance and
severity reliabilities are Tegiigibie for the
Student sample. The most notable difference
between the Student sample and the BLM sample

is in the BIM contrast ratings, but even s0,

the difference is small and the reliabilities
remain low. The BLM contrast single rater
relighilities for the Student sample and the

BLM PRE-FOST sample are .18 and .08 respectively.
Those reliabilities corrected for a five-observer
composite yleld reliabilities of .30 and .52 '
respectively. Thus, some modest improvement

in inter-rater reliabilities is gained through
use of visual simulation, but the level still
falls bhelow usual standards of measurement.

DISCUSSION

The main purpose of this report has been
+o describe our on-going research program and
the VIA measurement issues it is addressing,
Only early selective results are now available.
They suggest in general that the reliability
of component ratings of observer-based VIA'S
tend to be low when, as is the case for many
current field applications, the numbers of
observers and their visual samples of each
environment are small, Ratings of visual con-
trast, or changes imposed by introduced landuse
activities tend to be particularly unreliable
under these conditions.

However, a cautionary note on interpreting
the findings to date is in order. The reliabil-
ity gstimates reported here are based upon
ratings of only four scenes. Confidence in
obtained reliability coefficients depends upon
the degree to which these scenes and their
visual impacts characterize the true distribu-
tion of landscape scenes and landuses. To the
degree that variation is restricted, the possi-
bility of underestimated reliahility coefficients
is increased, Subsequent reports will present
better estimates of veliability based upon a
larger sample of scenes (N: 19} and a broader
range of impacting activities, The likelihood
is that these results will indicate somewhat
higher levels of reliability, but whether
adequate levels are attained cannot be forecast
at this time.

Until the full array of findings from
the research project is at hand, recommenda-
tions for possible ameliorative changes in
the VIA systems under study are somewhat pre-
mature, However, possible courses of action
include: (1) use of larger panels of observers
vielding composite ratings based upon indepen-
dent judgments by members (Tables ) and 2, for
example, indicate that reliabilities can in-
crease appreciably for larger, in this case
five-member, panels); (2} use of marker scenes,
reliably scaled along a continuum of scenic
quality that embodies variations in activity
uses within given landscape types and provides
a comparative standard for judging pre- and
post-impact conditions for specific cases being
considered within the context of field applica-
tjons; and (3) for contrast ratings especially,
more extensive experimentation with the use of
various color photographic and related modes
of visual simulation, Final reports on the
current research program will treat these
matters of procedural adjustment and innovation
more fully and offer appropriate recomuendations.
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Evaluation and Recommendations Concerning
the Visual Resource Inventory and Evaluation
Systems Used Within the Forest Service and the
Bureau of Land Management'

Blaise George Grden 2/

Abstract:

This paper is an investigation of the Visual Management

System (VMS) and the Visual Resource Inventory and Evaluation Process

(VRIEP).

experienced with VMS and/or VRIEP.
stand and apply than VRIEP,

Questionnaires were developed and sent to persons who were
VMS has been found easier to under-

The methodology of VRIEP has been found to
be a more complete approach than that of VMS.

Sensitivity levels in

both manuals were found to he the sections most difficult to understand,

apply, and in need of most improvement and research,

Recommended are

changes to methodology and criteria as well as the development of a
system national in scope with regionally adjustable criteria.

INTROBUCTION

Two methodologies were investigated in this
paper;3/ the Visual Management System (VMS) used
within the Forest Service and the Visual Resource
Inventory and Evaluation Process (VRIEP) used
within the Bureau of Land Management (BLM).4/
This study was conducted during 1977, -

Y presented at the National Conference on Ap-
plied Techniques for Analysis and Management of

the Visual Resource, Incline Village, Nevada,
April 23-25, 1979,

g-’fLands(:apa Architect, Walla Walla Distriet,
Corps of Engineers, Walla Walla, Washington,
31«’rBase‘:i on Grden, Blaise G. 1978. Evaluation
and Recommendations Concerning the Visual Re-
source Inventory and Evaluation Systems Used
Within the United States Forest Service and the
Bureau of Land Management. Unpublished MLA
thesis, Landscape Architecture and Environmental
Planning Department, Utah State University,
Logan, Utah,
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METHODS AND PROCEDURES

The primary objective of this project was
to discover both the merits and problems of VMS
and VRIEP and to make recommendations for clar-
ification and improvement of the methodologies.
VMS and VRIEP have had wide use in USPFS and BLM,
The writer contacted persons with knowledge of
and experience with either VMS or VRIEP in USFS
and BLM, and other professional institutions
such as private firms and universities,

Separate questionnaires were developed for
VMS and VRIEP. Respondents were asked to rate
the methodologies as well as the manual, Ques-
tions were organized so that comparative analy-
sis of the sections and the methodologies would
be possible. The forms of the questions were
of four types: yes, no, and don't know; a 5-
point scale of (0-2-4-6-8 with adjectives that

4/

~ BLM has since revised VRIEP which is now
called Upland Visual Resource Inventory and
Evaluation (UVRIE}, The author has eliminated
any comments or results which no longer apply
to VRIEP due to the update,




corresponded to the pumbers, rank order; and
open-ended questions.

A SUMMARY OF DIFFERENCES AND SIMILARITIES OF
VMS AND VRIEP QUESTIONNAIRE RESULTS

The problems of VMS and VRIEP/UVRIE are
many and complex. There are general problems
in understanding the methodologies and resist-
ance from persons not experienced in evaluating
visual resources. Landscape architects tended
to evaluate the systems higher than other pro-
fessionals. However, all respondents tended to
agree on the hierarchy of problems. VMS manual
was considered to be biased in terms of moun-
tainous west examples and experiences, while
YRIEP (UVRIE] manual was considered to be biased
toward Colorado Plateau examples and experiences.
Neither was considered to be naticnal in scope.

Nearly all of the VMS gquestionnaire respond-
ents were landscape architects, while the VRIEP
respondents were approximately one-third land-
scape architects and two-thirds other profession-
als. VMS respondents applied the system more fre-

quently, but to less acreage than VRIEP respondents.

Landscape architects applied VRIEP on an average
to larger sites than other professionals. The
total average area in which landscape architects
applied VRIEP was 3.6 times greater than other
professionals (see Tabhle 1).

Tible 1 - Respondents and their application of VMS and VRIEP.

1 WS N VRIEF
Responderts ©0 tandscape architect | 11 1andstape 18 other.
1 farester . architects professionals

Average times apniiasd l 5 ) 1.5 : .%

Aversge beotares {acres) 116,000 424,928 105,498
each application (286,600 {1,050,000) {260,700
Total application 591,000 1,052,320 295,394
hectares (acres] [1,480,700) [2,625,000} {730,000}

= o s Y

Sensitivity Levels

Sensitivity levels in both manuals were
found to be the sections most difficult to
understand, apply, and in need of most improve-
ment and research.

In prescribing visual resource management
classes, this study and research by Burns5/ hoth
found that sensitivity levels were essential.

A higher percent of VRIEP respondents in-
dicated that the sensitivity level section met
the objective. The higher rating by VRIEP re-
spondents may be due to the more complex crite-
ria resulting in a more complete approach,

S——/Burns, Jim. 1976. Summarization of activities,

findings, and recommendations of the workshop on
sensitivity level determinations for the BLM's
visual resource program, Tahoe, Nevada,

16 November. (Mimeographed.)

VMS respondents rated the clarity of sensi-
tivity levels higher than VRIEP respondents.
This shows the difference of manuals as well as
more complex VRIEP sensitivity levels, 6/

VMS respondents had a greater mean range
than the VRIEP respondents concerning the ease
of application of sensitivity level criteria.
This indicates that some of the sensitivity

_levels of VRIEP are easier to apply and some are

harder to apply than VMS criteria.

The respondents iIndicated that sensitivity
level produces more unwanted bias than any other
section of the systems, with VRIEP being more
biased than VMS. The writer's opinion is that
VRIEP criteria are more complicated and the data
used in the criteria are difficult teo cbtain, re-—
sulting in more subjective decisions.

Visual-Distance Zones

Research by Burns3/ indicated a concern for
the value placed on unseen areas. The respotid-
ents to this study agreed and rated unseen area
treatment as fair. '

According to 75 percent of the respondents,
distance-visual zones were valid criteria in
determining semsitivity levels. The clarity of
the manual in defining and explaining distance-
visual zones was rated higher by VMS respondents.
This may be due to the fact that VMS manual is
more elaborate.

Applying the concepts of visual-distance
zones was considered easier by VMS respondents.
This may be due to the fact that the VMS re-
spondents applied the system more times and VMS
manual was considered clearer.

cen it Y Cgeenic Quality T

The respondents of VRIEP and VMS question-
naires stated that the scenic quality or variety
class section measures variety or diversity.
VRIEP respondents rated the ''scenery units™
higher than the VMS respondents rated character
types. This may be because scenery units are
easier to understand and to apply.

yMS respondents stated that the yariety in
the landscape was an accurate factor in measur-
ing scenic quality while the VRIEP respondents
stated it was between moderately accurate and
accurate. This difference may be due to the
fact that VRIEP also includes the factors of
intrusions and uniquemness in the rating of
scenic quality.

P a1 AT IIINREmITIS T M 3

ff Sengitivity level eriteria in UVRIE have been
simplified.
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VRIEP landscape architect respondents
stated that the concepts used for rating the
scenery units were easier to apply and more
clearly defined in the manual than VMS respond-
ents rating of the features and classifying them
into ABC classes. This could be due to the use
of a numerical rating system in VRIEP which is
easier to understand and carry out.

Approximately 25 percent more of the VMS
respondents than VRIEP respondents stated that
the methodology of the scenic quality section
produced no unwanted bias. The differences of
the scenic quality rating may be due to the com-
plex methodological additions made by VRIEP over
the VMS. In other words, VRIEP respondents felt
their system was more biased.

Visual Resource Management Classes (Goals)

A greater percent of VMS respondents agreed
with the matrix which determines the appropriate
visual resource management classes than did
VRIEP respondents,

The clarity of the manual in which the man-
agement classes was explained was rather higher
by VMS respondents than by VRIEP respondents.
This may be explained by the quantity of exam-
ples contained with VMS manual and the amount
of text explaining the classes,

General

VMS and VRIEP respondents rated "applying
the system' as the most used and the most help-
ful method in understanding the systems. The
respondents rated reading the manual as the
second most used method in understanding the
systems. VMS respondents rated reading the
manual as the second most helpful method while
the VRIEP respondents rated it as the least
helpful method.

The comprehensibility, format, and text of
the VMS manual were rated higher than the VRIEP
manual was rated by VRIEP respondents,

The above differences can be understood by
reference to the manuals, VMS manual is more
elaborate, with color photographs, illustrations,
and examples. VRIEP manual was in "draft™ form
with fewer illustrations and no photographs.’/

Approximately 44 percent of the respondents
indicated that additional background would be
helpful to bring more credibility to the systems,

VMS respondents' professional judgment
agreed more with the final results of VMS than

_7/The UVRIEP manual presently used has more
iliustrations but still lacks photographic
examples,
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VRIEP respondents' professional judgment with
the final results of VRIEP, This may be due to
the fact that VMS respondents have used the sys-
tem more oftcn over a long period of time and
have become used to it.

ISSUES AND RECOMMENDATIONS
Introduction

“The following recommendations are based on the
results of the questionnaire and current
research.

Why two different systems? Now that
each has been tested in the field, USFS,
BIM and other land management agencies should
collaborate and design an integrated system.
The systems should contain the same methodology
and terminology. The integrated system which
is national in scope could be used as a core
with allowance for variations, as the system
is tested in the different physiographic
regions. One national core system would
eliminate problems arising when a project
crosses more than one agency's land and areas
where agencies' boundaries are adjacent. One
system would insure equal treatment of the
visual resources.

One of the frequent comments of respondents

from non-western, mountain regions was that

the manual should be wmore natiocnal in scope,
concepts, and examples. Each region is composed
of different natural features. Different
historical events influenced attitudes toward
the land and structures such as agricultural
fields, buildings, cities, and travel routes.
The inhabitants vary in number, character,
culture, personality, experience, and ecomomics.
{Starkey and Robinson 1969, Sonnefeld 1966).
The new manual should include an explanation
explaining to the user that the criteria must

be "fine tuned" for each physiographic region.
'What is used in the Rocky Mountains cannot

be applied in the Gulf Coastal Plain. Some
areas of USFS and BIM have adjusted the criteria
to fit their needs better, such as in Kootenai
National Forest, Arizona, New Mexico, and

in the Colorado BIM offices.

The new manual should integrate supple-
mental references, appendices, bibliographies,
and other source materials to help support
the methodology. The methodology would then
be more helpful to professionals and the general
public,

A numerical rating system as in VRIEP/UVRIE
would simplify the scenic quality and
sensitivity evaluating process and render
the system adaptable to computers. The weight
of the criteria should be regionally adjustable
in range and value. UVRIE manual gives examples



of the adaptability of their system for computer
use.

Figure 1 shows the flow diagram for the
recommended system.

Scenic Quality

The term scenic quality as used in VRIEP/
UVRIE describes the process used to measure
the scenic quality of the visual resource.
Variety classes used in VMS would be appropriate
if scenic quality were based only on the concept
of variety. There are additional concepts
which might be better used to determine scenlc
quality which will be discussed later in this
section.

Landscape Divisions

One of the initial impressions from reading
either VMS or VRIEP/UVRIE manual is that the
Great Plains or the Central Lowlands, phys-
jographic provinces of the United States,
wonld be entirely rated "C" class scenery
and that need not be true.

Each physiographic province has relative
levels of scenery with different visual resource
characteristics. Both scale and relationship

of objects are also relative in each province.

Scenic quality of the landscape can be
determined by dividing the 1andscape into
areas of similar visual resource characteristics

UM IQUERESS VARIETY
range 1 g

range 1

and rating each area for scenic quality based
on its inherent characteristics. Both VMS
and UVRIE incorporate physiographic divisions
based on Fenneman (1931, 1938).

Components of the Visual Landscape

Within VMS and VRIEP/UVRIE it 1s stated
that landform, vegetation, and water are basic
components of the visual landscape. However,
VYRIEP/UVRIE also includes manmade components

teultural features'). Neither VMS or VRIEP/
UVRIE take directly into account animal life,
an important component in the visual landscape.
The components of the visual landscape should
jnclude landform, vegetation, water, animal
1ife, and man-made objects and processes.
The arrangement of the components of the visual
landscape serves to create variety, vividness,
and harmony, and will be investigated later

in this section.

Design Elements

yMS and VRIEP/UVRIE, as well as some
other visual analysis methodologies used the
design elements of form, line, color, and
texture to describe the components of the
visual landscape. The relative importance
of each element tends to vary with each
physlographic region and subregion, due to
atmospheric conditions and available light
and other inherent landscape characteristics
{Harman gt al., 1973; USDA 1972, 1973; USDI
1976). .

oF HOMOGENTOLS

AREA
SERSITIVITY LIVELS

[ arw LIFE 11
1]

- THE ENTIRE !-
LANBSCAPE UNTT 11 I -

Fa

ONERLAY 4

]l g[m: TO GETERAGRE VEH CLASSES y

C

Iy WP — 1

FIGURE 1 - Recommended visual resource inventory
and evaluation system flow diagram.
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Variety--includes the number of objects,
the distribution, and the relationship in
terms of scale between them. Variety 1s in
opposition to monotony where repetition of
cbjects is uninteresting and implies low level
scenic quality. Landscapes with the greatest
varlety or diversity have the potential of
possessing higher levels of scenic quality
{Sargent 1966, Zube 1971; Litton 1971,
1972; USDA 1973, 1974; Laurie 1975;)8/

Vividness--is that quality in the visual
landscape which is strong enough to make a
lasting impression. Lynch (1960) uses the
word "imageability," Jones (1975) 'vividness
or memorability," and Litton (1971, 1972}
"yividness," ''Contrast is the most obvious
source of vividness, if it avoids comnfusion.™
{(Litton 1972, p. 285).

terminology

‘unit in terms of the combined quality of the

Unity--is a single harmonious wvisual

landscape compeonents. The unified landscape
is not the arithmetic sum of its components,
but the unity of components interacting .
holistically with each other. (Ocvirk et
al. 1968; Handley et al. 1970; Litton 1972;
USDA 1972; Jones and Jones 1974, 1975, 1976;
Jones 1976; and Laurie 1975).

Uniqueness--1s the scarcity of an object
or landscape in a physiographic region. The
object can be physical, biological, and/or
of human interest (Leopold, 1969; Leopold
et al. 1971 Leopold, 1966, McHarg 1969;
Handley et al., 1970; Leopold, et al., 1971;
Jones 1975; Iverson 1975; 8/) '

Criteria

The methodology of VMS is based upon
the criterion of variety as a measurement
of scenic quality while the methodology of
VRIEP is based upon the criteria of varlety,
uniqueness, and harmony, which are not explicitly
explained. Mast respondents stated that variety
was an important criterion in assessing scemic
quality, which it is, but other criteria exist.
Research has shown that variety, vividness,
unity or harmony, and uniqueness are factors
which assess scenic quality.

The four criteria of variety, vividness,
unity, and uniqueness are generally recognized
as basic in determining the artistic quality
of music, painting, and landscapes. The criteria
exlst not only as entities but alse in
interaction Ocvirk et al. 1968; Litton
1972 Ocvirk and Litton do not mention
uniqueness).

Methodology

VMS and VRIEP scenic quality methodologies
should be modified to include the recommended
criteria. The visual landscape unit can be
divided into the components of the landscape:
landform, water, vegetatiom, animal life,
and manmade components. These components
can be described by the design elements of
form, line, color, and texture. The components
EfPaulson, Merlyn J. 1975. Western coal strip-
mines, related energy conversion structure, and
transmission lines: A study of visuzl quality,
visual change, and alleviating visual siting
criteria. Unpublished MLA thesis, Landscape
Architecture Research Office, Harvard University.
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and the landscape as a whole can be given

a numerical rating of scenic quality detexmined
by the criteria of variety, vividness, unity,
and uniqueness. The weight and range of the
components will depend on two factors: the
characteristics of the components and the
physiographic region in which they lie. In
some regions components such as water or man-
made components may be scarce or non-existent.
The adjusted weight and range would have to
be modified in these instances, however the
criteria "uniqueness' would provide a means
of compensation.

When rating the components of the visual
landscape unit, they should first be rated
for variety, vividness, and then uniqueness.
Then the visual landscape unit as a whole .
can be rated for harmony, followed by rating
the whole visual landscape unit for uniqueness
relative to the defined physiographic region.
Scenic quality classes can be determined by
the sum of the scores {see table 2).

Sensitivity Levels

Analysis of gensitivity levels is a
necessary factor for planners and managers
dealing with visual resource management.
Sensitivity levels serve to establish priorities
as well as prescriptions for change in managing
the visual enviromment. The concept of sensi-
tivity level is not as easily understood or
applied as scenic quality or visual-distance
iones. This sectton will need the most research
before a methodology is accepted by the majority
of professionals.

In VM3, sensitivity levels are the measure
of concern that a percelver has for scenic



TRBLE 2, -- Table to determine recormendkd scenic guality

yerbal description and
value range (varies with
regian)

measurement components of the

criteria visual landscape score

verbal de-[ Y
) landform scription V
variety % woioht [}
(v) \i
vegetation VI
—
vividness water ¥
(v .
animal 1ife
uniqueness b
1 Y
man-made objects \
—
harmony the Tandscape

1 as a whole

the whole

uniqueness ‘ unigueness of

TOTAL

scenic quality class

quality, while in VRIEP sensitivity levels

were M. . . an index of the relative importance
or visual value of visual responses to an

area in relation to others in the planning
unit” and in UVRIE sensitivity levels are
indications of user interest and concern for
change in the visual resources. (USDI 1976,
6300.05).

Sensitivity levels should serve to measure
the concern for the visual resource of persons
viewing the area, persons having interest
or "stock in the area" but who may never visit
the area, and public agencies that have juris-
diction in the area.

Landscape Divisions

While the physiographic regions serve
as a basis for division of the landscape into
homogenous visual umits that can be measured
for scenlc quality, physiographic regions
can also serve as a basis for division of
the landscape into homogenous sensitivity
mits that can be measured for semsitivity
levels. There are:

. . . differences between the people
and their cultural traits in each of the
physiographic provinces---differences in e
ethnology, dialects, educational levels,
religions, wealth, industrial or agri-
cultural pursuits and politics. (Hunt,
1974, p. 3)

Along with physiographic regions, regional
geography and United States Office of Business
Feonomics (USOBE) have criteria to divide
the landscape into regions.

Regional geographers use five major criteria
to delineate areas, Man's relationship with
the land or geography can be used as a basis
to divide the land into regional areas (Starkey
1969}.

(1} The land: its extent and quality.
(2) The historical events that have been

-significant in influencing later land use.

(3) The accumulation of structures on ‘the
land, including fields, buildings, routes,
cities, and monuments. (4) The inhabitants
of the land: their numbers, character, culture
and rates of increase. (5) The income that
inhabitants earn and the economic structure
within which they eaxn lncome.

The mapping procedure of USOBE is based
on demography, ethnic, cultural, end soclal

_factors of the labor force.

These examples are suggestions, however,
the concept might serve to produce a broader
basis for determining the criteria used to
measure sensitivity levels.

Criteria

New criteria should be developed to evaluate
the use area and determine sensitivity levels.
The criteria should be based on the defined
region and a profile of public attitudes and
the consultation of soclologists, economists,
recreation specialists, and representatives
of other appropriate fields.9/).

Use areas, use volume, community lmportance,
1and use, and other agencies' attitudes and
planning are criteria that can be applied
in most reglons to determine sensitivity levels
of use areas. The criteria have been used
in some part either in VMS and/or VRIEP.

The criteria should be adjusted and/or
new criteria developed for each region. The
eriteria weight or value will depend on the
particular region. Each use area can then
be rated on the established criteria and range,
and the appropriate sensitivity level assigned
by adding the assigned scores {Table 3).

gfLee, Robert. 1976. Summarization of activi-
ties, findings, and récommendations of the work-
shop on sensitivity level determinations for the
BIM's visual resource program, Tahoe, Nevada,

16 November. (Mimeographed.)
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terminology

Use Areas -- within a region should be
delineated and mapped. Use areas can be places
where people live, work, play, and move about.
They may include cities, towns, villages,
summer home sites, commercial and industrial
areas, campgrounds, visitor centers, picnic
grounds, water bodies, beaches, roads, and
trails. The boundaries of the areas of use
are determined by what areas are viewed from
the use area.

Use Volume -- is determined by the number
of persons in an area or traveling through
an area. Perception of the landscape varies
with the amount of time 1t is seen and the
speed of movement through it.

Community Importance -- is the significance
placed on a use area by local, state, regional,
and/or national commmities.

Land Use -~ is a general designation
or proposed function which occurs above, on,
or in the land.

Other Agencies Attitudes and Plamning --

and social programs should be taken into
account because different agencies represent
different attitudes toward management of the
visual resources. Lands administered by the
National Park Service tend to generate higher
values for the visual resources than most
other agencies. There may be times when the
function a use area may influence the viewshed

of a nearby use area.

TABLE 3 .--Table to determine reconmended sensitivity levels

Verbal description and vzlue range
{varies with region)

High Medium Low
. sensitivity | sensitivity | sensitivity
Criteria leve]l level Tevel Score
.| Verbal de- T
Use volume: | corintion 8
weight
Community
importance:
Land use:
Other agen-
cies atti-
tudes and
planning:
Other:

JOTAL

LT T O

}—high—l !——medium.-]L]ow—J

sensitivity levels
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Visual-Distance Zones

Since the zones are based on distances
of visual perception, it is recommended
that the term visual-distance zones be used.

Visual-distance zones determine the viewed
areas from use areas, and help to determine
the visual sensitivity of the use area as
well as the boundaries of the sensitivity
area.

An observer can usually recognize that
the closer one is to an object the clearer
the details of the object are perceived.
As distances increase away from the objegcts,
the details become more wniform in color-value
and less contrast is apparent between the
objects. The other senses such as smell and
touch are less acute (USDA 1972, 1973)..

Criteria

There are three visual-distance zones
used to describe distances in painting, photo-
graphs, and the observed landscape--foreground,
middleground, and background, which are based
on the details that can be perceived at a
given distance.

Measurable distances such as meters and
kilometers can be applied to each visual-
distance zones. The measurable distances
are used in YMS and VRIEP/UVRIE and are based
on research conducted by Litteon on national
forests in the western United States (Littom
19723,

These distances are arbitrary and do
not take into consideration the atmospheric
conditions, seasonal or diurnal variations,
or variable contextual settings (Litton 1972).
These conditions can vary depending on the
physiographic region. This results in possible
changes in the length of each distance zone
and in the weight given in the matrix to
determine the visual resource management classes.
The manual should contain explanations of
these possible variations.

All three visual-distance zones should
be used instead of the two in VRIEP/UVRIE.
The foreground is different from the middle-
ground, The background should end at infinity
or at a point where the components such as
landform or man-made features are not identi-
fiable or visible. The background zone of
VRIEP/UVRIE ends at 24.1 kilometers or 15
miles, but a huge structure may be viewed
beyond 15 miles. The distances will vary
from region to region. More than three zones
may be needed in some instances such as the
investigation of possible visual impacts.



Visual Resource Management Classes

Through a matrix scenic quality, sensitivity
levels and visual-distance zones are brought
together to determine visual resource management
classes. The three major sections should
be regionally adjusted as well as the matrix.

Many of the respondents stated that the
terms retention and preservation were misleading
and often confusing. This problem could be
solved by assigning roman numerals as in VRIEP/
UVRIE, instead of terms such as preservation
or retention.

The management classes . . . provide
the land manager and supporting staff with
objectives for the visual appearance of
landscapes that vary with the lands intrinsic
scenic quality and its sensitivity to public

viewing pressure'" 10/

This is just the first step. The manager
and others must know how difficult it may
be to achieve the visual management classes
in one unit of land as in another unit.

Tt may appear that it would be easier
to meet the least restrictive class than a
more restrictive class. But no such correlation
is within the system. The opposite can be
the case, where it is easier to meet a more
restrictive class than a less restrictive
class. 10

The manual should explain how the yvisual
resource management classes fit into the whole
process, and that the classes are not the
final decision. The desire for integration
of visual absorption capability (VAC} into
the VMS was a major comment of the VMS responde
respondents. This is now in progress and
VAC will be a supplement to the yMs 11/

SUM-ARY AND CONCLUSIONS

A problem of the methodologies of the man-
agement classes is that the higher scenic land-
scapes tend to receive the higher levels of pro-
tection. Protection of common iandscapes may be
just as important as the high scenic quality
landscapes. It can be argued that the protec-
tion of common landscapes serves to enhance and
heighten the scenic gquality of the unique or
precious areds.

10/ 1verson, Wayne D. 1975. Visual absorption
capability. (rough draft). United S5tates Depart-
ment of Agriculture, Forest Service, California
Region, San Francisco. (Mimeographed.)

ll-”I\rersan, Wayne D.

Grden,

1977. Letter to Blaise
gan Francisco, California, 21 March.

It should be understood that high scenic
quality can exist in unfashionable or inacces-
sible deserts and plains as well as in popular
and accessible areas of craggy peaks, pine trees,
and crystal clear lakes, It is only reasonable
that each physiographic region be attributed
with a full range of potential scenic quality.
Since the visual landscape character varies from
region to region, the scenic quality landscape
features weight and ranges should be adjusted.
Public attitudes, and accessibility also vary
within regions and over time which is cause for
the sensitivity level criteria to be adjusted
and tested in each region.

Other problems exist in VMS and VRIEP/UVRIE
that are inherent in inventory and analysis
methedologies. Random as well as systematic
errors occur in application of methodology. By
educating the users to the complexity of the
systems, these erroTs can eventually be control-
led.12/

Improvements in the methodologies should be
made as more research is available. The exist-
ing areas that the systems have been applied to
should be periodically updated for continuing
relevant management decisions. Public attitudes
may critically affect the existing data in a
relatively short time, The methodologies should
be kept as simple as possible without sacrificing
a complete approach,

We can ask, "'Should the systems have been
invented?" Bacause of the size and extent of
USES and BLM, a manual on visual resource manage-
ment is necessary. Visual Tresource analysis pro-
vides the land manager with an understanding by
sharpening one's sense of awareness and thus en-
couraging better decision in planming and
management.

The systems do provide an integrative basis
for collaborating land managers to act in concert
while also enhancing accountability to the public.
VMS and VRIEP should be comsidered 2 positive
pioneering step in managing the visual resource.

In the future, public agencies can become
more systematic and sensitive to the importance
of visual resource and the effects of the visual
resource policies and management on the feelings
and actions of the public.

A committee, agency, OT institution needs to
coordinate a national visual management system,
research, and information at all levels of govern-
ment if we are going to manage our iandscape's
visual resource.

2 .
l—-",Beckcr, Carlisle. 1977. Assistant Professor
of Landscape Architecture, Utah State University,
Logan, Utah, Personal interview, October.
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The Generation of Criteria for Selecting Analytical
Tools for Landscape Management'

By Marilyn Duffey—Armstrong%

/

Abstract: This paper presents an approach to generating
criteria for selecting the analytical tools used to assess
visual resources for varilous landscape management tasks. The
approach begins by flrst establishing the overall parameters
for the visual assessment task, and follows by defining the
primary requirements of the various sets of analytical tools
to be used. Finally, the paper reviews and critiques a number
of existing techniques available for assessing visual (aesthetic)
resources by applying the criteria developed.

"Phere qre almost always trade-offe to 3/
be made to suboptimize all objectives.’™

INTRODUCT ION

A statement of objectives implies that an
understanding of how well a system should worle,
and for what purpose, is clearly understood.
Since every action and every policy has, or
ghould have, a statement of objectives, those
invelving landscape management are no excep-
tion. The difficulty arises when the objec-
tives of one set of policies and practices
within one institutional systemmfst meld with
those of others.

During the past decade we have seen a grow-
ing concern for environmental quality manifest
irself inamultitude of legislated standards
and publiec agency guidelines directed to pro-
tecting the environment. The next decade is
likely to evidence a similar trend focused on
resource development and energy conservation.=
Melding the issues surrounding these two sepa-
rate, but related, national concerns will not
be an easy task, particularly for agencies
caught up in trying to manage the resources
germane to both areas of concern.

lfPresented at the Natiopal Conference on
Applied Techniques for Analysis and Management
of the Visual Resource, Incline Village, Nevada,
April 23-25, 1979.

2/

£'genior Analyst, SRI International (formerly
Stanford Research Institute, Menle Park, Cali-
fornia; and private consultant.

Q/U.S. Forest Service, Landscape Management
Handbook #483.

£{‘-/’I‘hese trends are, in part, directly tied to Lhe
passage of the National Environmental Policy
(1969) and the National Energy Act (1978).

The need to locate and develop new energy

resources in the United States promises to

place ever-growing pressures on landscape man-—

agers to compromise visual resources. TFor ex—

ample--the siting of a 200-foot wind generating
turbine; or acres of solar collectors, or ni-~

_eclear power plants with their cooling towers

and plumes, or even the dedication of vast
amounts of land for silvaculture to feed a
biomass Facility-—all represent problems for
visual resource management.

The immediacy of the energy situation in
the United States has created an atmosphere of
urgency in planning decisions. Proposals for
development have been initiated in many geo-
graphical areas of the country. Professlonals
in the area of landscape management must inter-
act with the decision process now in a system-—
atic way, or we will not have the wide range of
visual resources to manage in the future that
we have available today.

Since visual resources in a narrow sense
and aesthetic resources in the broader sense
are inherently a part of both environmental
quality and rescurce development, it is essen-—
tial that public agencies attempting to manage
these resources have tools available that will
allow them to make an objective assessment of
the trade-offs between development (and pres-
ervation) optioms and still include the various
interests of the stakeholders associated with
each area of concern. The tocls are available,
though some may need refinement. The key to &
successful assessment lies in the selection of
the appropriate tools for the management task,
and not in how elaborate the individual tech-
nique might be. ’

This paper presenis an approach to gener-
ating the criteria used for selecting the ana-
lytical tcols for a variety of landscape manage-
ment tasks, including:
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* Envirommental impact assessments of
alternative energy developments.

+ Scenic and open-space preservation.

- Development of land-use plans and
overall master plans.

» Plans for specilal activities, such as
recreation development, roadway devel-
opment, utility corridors, and so on.

The approach to criteria generation focuses on
defining the primary requirements of the various
gets of analytical tools used for visual assess-
ment, and on matching these with the overall ob-
jectives, stakeholders, and ultimate decision
makers using the information generated.

The paper will, first, identify and discuss
the basic categories of criteria which apply to
most landscape management decisions, and
then will discuss how individual criteria within
each category might differ depending on the task
at hand. The paper concludes with a brief re-
view of a number of wvisual assessment tools, and
discusses how each satisfies the different sets
of criteria within both resource development and
environmental protection issue areas.

CRITERIA GERERATION

Criteria are a set of standards that can
be used to evaluate how well various options
satisfy an overall objective. The generation
of criteria usually accomplishes two purposes:
first, it encourages the user, or decision
maker, to articulate the important factors in
the task; and second, it provides a mechanism
for making an objective assessment of the op-
tions. It is particularly useful if each cri-
terion, within a set of criteria, can be ranked
according to degree of importance to the user
and the stakeholders, thus allowing priorities
to be established early in the assessment pro-
cess. )

The need for a visual assessment is some-
times an independent task (e.g., the visual
quality inventory of land owned by a single
agency), but more often is part of a much larger
task (e.g., the environmental impacts of a pro-
pused geothermal power plant or a new roadway);
thus, the criteria used for the visual assess~-
ment must reflect the overall scope and objec-
tive of the entire study task. TIf the visual
assessment task is a part of a larger assess-—
ment study, the criteria should be compatable
with that used for the overall study. Fer ex-—
ample, the indirect or induced impacts, such as
economic impacts, aumber of persons or activi-
ties affected, effect on growth or development,
and finally, the degree of resistance to the
proposed activity (or project) should be
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accounted for so that those impacts directly
and indirectly associated with visual impacts
might be evaluated along with those assoceiated
with the technical aspecis of the project.

This is not to say that visual assessments must
be quantitative rather than qualitative, but
they must at least address gimilar categories
of concern in order to become a part of the
overall evaluation scheme. All too often, the
visual assessment component of a study is given
a "footnote status! simply because it does not
directly relate to the factors discussed under
the more technical categories cof assessment.
And yet, the visual assessment factors are typ-

- 1cally the ones underlying the ultimate reasons

for support or opposition to the proposed ac-
tion.

The approach to c¢riteria generation fol-
lows a logiecal progression of steps (Figure 1)
beginning with a definition and understanding
of the landscape management task. Landscape
management tasks can range from the development
of policies for the preservation of visual re-
sources, for example, to the actual design
phase of a new development, such as the siting
of a utility transmission line. Once the ob-
jective for the overall study task is defined,
a statement of the role that the visual, or

LANDSCAPE MANAGEMENT
ACTIVITY

| A ]
| OTHER ASSESSMENT|

i TASKS ]
bTechnical, Dplmiuml,l

VISUAL ASSESSMENT

Envirgnmental, 1 TASK
prthutiondl, Eie)
PHIMARY TASK PART DF A LARGER
STUDY TASK
GRITEREA.
GENERATION

EVALUATE RANGE OF
ASSESSMENT TOOLS

SELECT APPROPRIATE
TOOL

Figure l--Approach to Criteria Generation



aesthetic, assessment task plays should be pre-
pared. For example, the development of a
policy to "preserve the unique bodies of water
on public lands" would require a visual assess-—
ment rask to inventory all bodles of water and
then assign a visual resource quality rating

to each. In this example, the visual assess-—
ment task would be the primary task In the
study and would therefore have criteria spe-
cific to its own statement of objectives.

I1f, for example, the visual assessment
task is only a part of a larger study task,
such as the environmental impact assessment of
a geothermal development, the objectives and
eriteria for the visual task must reflect the
overall study objectives (such as to select
options that minimize disTuption to the natural
setting while still maximizing the efficiency
of the geothermal resource) .

Typical categories of criteria used for
evaluation schemes in overall study tasks in-
clude the following:

« Long-term versus short—term tradeoffs.

- Assessment of the irreversible commit-
ment of resources.

» Impacts to the human enviromment such
as econeomic, social and institutional
impacts—the number and categories of
stakeholders affected.

- Impacts to the natural environment.

. The technical difficulty and the costs
involved with implementing the propased
action.

- Qpenness to public input.

Criteria within each of the above categories
tend to vary somewhat depending on the scope of
the management task being addressed. TFor exam-
ple, in the siting of a utility substation and
transmission lines, the criteria in the last
four categories would be most important because
the primary concern is to minimize the direct
impacts of the new development. If, on the
other hand, the project is a geothermal devel-
opment, the emphasis would be on the first two
categories of criteria because the visual im-
pacts of the development induced by the avail-
ability of geothermal power (presuming it will
be lower cost than conventionmal sources such
as o0il) would be far greater than those of the
actual physical plant. Similarly, master plan
development and policy development that influ-—
ences growth and the form of development in
future years would emphasize criteria within
the first two categories. (A move to dispersed
rather than central energy systems such as solar
heating and ccoling is an example of a policy
in thils category.)

In order to illustrate further the impor-
tance of criteria generation for visual resource
management, a recent policy evaluation process
on the Island of Hawaii is described. The policy
under consideration was a statement by both the
state and county governments for angve to energy
self-sufficiency by the year 1990.2/ The assess-
ment process had to do with identifying all re-
newable energy options available on the island
and making an assessment of the economic, social,
and environmental impacts of eath of the op-
tions.8’ The visual assessment part of the
task was clearly directed to identifying and
assessing the magnitude of the impacts directly
resulting from the development of the physical
facilities associated with each energy optlon.

Using the approach outlined in Figure 1 of
this paper, it became evident that the visual
assessment task must alsc address the longer-
term impacts induced by each of these options
{or combinations of options) in order to be com-
sistent with the eriteria of the broader study
task. The differences had to do with locking
ar the change to the visual and aesthetic char-
acter of the island that could occur given an
inexpensive energy source (such development as
manganese nodule processing plants to extract
aluminum from ores from the sea, extensive
hotel and tourism growth, general population
influx, and so on). The result wag that in
addition to the straightforward assessment of
the visual impacts of each of the energy op-
tions, a more complete assessment would allow
for an assessment of the tradeoffs with comser-
vation options, stronger regulatory and environ—
mental coatrols, and the longer-term development
objectives for the {sland. For example, one of
the energy options was further use of the exist-
ing biomass facility (located in conjunction
with the sugar cane processing plant). This
facility produces low-cost energy by burning
the waste product from the sugar cane procéess-
ing, thus eliminating a waste disposal problem,
The same operation, however, also generates
visual impacts from excess emissions {particu~
lates) and effluents (sedimentation in discharge
to the ocean). The cost of controlling these
impacts is over $1.5 millicn per year in envi-
ronmental control technology. A continued ex—
pense of this magnitude will eveatually run the
plant out of business and thus eliminate one of
the most efficient renewable energy sources Oi
the island. The tradeoffs between the visual
impacts resulting from this biomass activity

E/Self—sufficiency in this case meant a reduction
in the amount of imported oil to the island.

§j0ptions included wind energy machines, hydro-
power from waterfalls, biomass conversion using
sugar cane residue, geothermal development in
the volcanic region, and solar hot water.
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{(which are ultimately controllable and focused
on one location} and those resulting from mas-
sive industrial and commercial development,
such as that which would accompany geothermal
and ocean thermal, turned out to be of primary
interest to decision makers and the general
public in Hawaii. This assessment would not
have happened without the careful review of
criteria for the overall study task and a struc~
turing of the visual assessment task which
locked beyond the immediate, more obvious im—
pacts.

Once criteria have been defined for the
visual assessment task, the user is ready to
consider how varlous analytical tools might
help provide the information needed. Visual
agsegsment tools Include:

* Manual graphlc techniques--such as
artist renderings of the landscape.

* Photographic techniques--sometimes
with photo retouch images superimposed
in the scene, and photomontages.

= Descriptive techniques-—such as ma-
trices and checklists.

* Mapping techniques—--such as overlays
and color coded maps.

* Computer graphic simulations--in some
cases combined with photographs.

Each of these techniques 1is described in
detail in the accompanying papers in this publi-
cation. The remaining section of this paper is
a brief review of each categorical area and a
discussion of how well techniques within each
category satisfy the various sets of criteria
described above. Examples of specific tech-
niques are identified for each categorical
area; however, for a more complete selection
of analytical tools the reader should refer to
a report by the author entitled "Aesthetics in
Environmental Planning" (Bagley, 1973) and "Mea-
suring Scenic Beauty: A Selected Annotated
Bibliography,” The USDA Forest Service (1976).

REVIEW OF VISUAL ASSESSMENT TOQLS

Visual assessment tools are designed both
to provide an illustrative description of
the existing characteristics of the landscape
and to enable a user to simulate the changes
to the landscape that would result from a
planned development or management activity.
The information generated by these tools 1z
merely input to the ultimate assessment tasks.
The success of the tasks lies in the creative
and systematic application of the tools to the
overall problem.
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A few general criterla apply to all cate-
gories of visual assessment techniques; these
include: .

(1) The technique should provide infor-
mation gemerated from public experi-
ence, as free as possible of the
developer's biases. The method
should be as objective as possible
and should at least relflect knowledge
of informatiom generated from studies
developed for assessing user prefer-
ences.

(2) The technique should cover the full
range of attributes in the environ-
ment including natural and man-made
(built) characteristics, unique fea-
tures, and misfits (Intrusions which
detract from the setting).

{3) The factors and variables used should
be appropriate to the scale and pur-
pose of the ranking system. Thus, a
ranking system designed 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 prepared to evaluate a camping
site.

(4) A good technique will be straight-
forward and easily reproduced by
others (planners), and relatively
inexpensive to employ. Persons hav-
ing skills and training similar to
those who develop a technique should
be able to reproduce and evaluaste it,
Likewise, the complexity of the tech-
nique and sophistication of the tools
used in the system should reflect the
resources typically available to the
intended users (including manpower,
budget and hardware resources).

(5) The output from the technique (infor-
mation generated) should be easily
translated and useful as a communica~
tive tool between planner and deci-
sion maker; and between decision
maker and the relevant public.

(6) Values assigned to visual impacts or
simulated changes should indicate
especlally sensitive aspects that
influenced evaluation (special inter-
est groups, trends in established
values, culturally diverse groups).



Manual Graphic Techniques

Hand-rendered plans, perspective sketches,
sections and elevations have a long history as
useful tools for deslign analysis of changes
and for public presentation. These artist
renderings offer particular advantages in that
they present a visual image based solely on
human perception. A skilled artist can thus
portray the important characteristics ina man-—
ner that helps generate particular responses
4in the observer. Depending on the number and
complexity of images desired, and with limited
data avallable, this technique remains among
the lowest-cost presentation tools.

The disadvantages of the manual graphic
techniques are that: the accuracy of the image
is dependent on the artist’'s perception and
interpretation of the scene, thus making ob-
jectivity difficult; high-quality drawings are
time-consuming to produce and difficult to
change once completed; and, finally, some per-
sons have difficulty understanding the image
presented by lin? drawings, such as sections
and elevations.z

Photographic Techniques

Photographic techniques include: a straight

snapshot of a particular view of a landscape,
or portions of the landscape; a photo retouch
with a proposed change to the scene air brushed
or spliced in; or a photograph with an artist's
sketch or computer graphics printout superim-
posed on the sceme. Photographs offer the ad-
vantage of allowing realistie reproductions

of the existing image. They are usually cost-
effective, given that a skilled photographer
and photographic equipment are avallable, and
they provide familiar presentatlion images to
the general public and decision maker (unlike
trying to "read" line drawings).

The disadvantages of this technique are:
it is sometimes difficult to highlight charac-
teristics of particular significance for solic-
iting response from the public, and it requires
extra time to superimpose changes to the exist-
ing landscape scene.

Additional limitations include the diffi-
culty of covering a large expanse of space
(without the use of costly aerial photographs)
or hard-to-get—at perspectives, thus making
large-scale evaluation schemes difficuli. Ex-
amples of photographic techniques are described
in studies completed by Shafer and Mitz (1970);

z-}r"CreeH:J'_ng Land for Tomorrow,' Landscape Ar-
chiitecture Technical Information Series, Vol-
ume 1, Forest Service, 1978, p. 38.

Burke et al. (1968); and by Jones and Jones et
al (1975).

Descriptive Techniques

Visual assessment tools under this cate-
gory include: inventory-type checklists of
characteristic attributes in the landscape
(e.g., & grove of redwoods, a pond, a Elower-
ing tree, a mountainous horizon, and so onj;
matrix checklists attributing an evaluation
factor to each attribute; and narrative de-
scription of relevant landscape characteris—
tics. Examples of techniques which fall with-
in this category have been developed by Handley
(1973): Leopold (1969); and Litton (1972}.

Descriptive techniques lend themselves to
environmental impact assessment prolects be-
cause they produce information compatible with
the format of other environmental characteris-
tica (e.g., air quality, water resources, veg-
etation, social and economlic characteristics,
etc.); however, without the use of other visual
presentation toeols (maps, photos, drawings)
they can have limited impact on decision makers
because it is extremely difficult to articulate
physical changes to the landscape effectively
without the use of a graphical image of some
type. It is also very difficult to treat de-
tall adequately without extensive text, or an
extremely talented writex.

Mapping Techniques

This approach can include combinations of
aerial photographs or geologlical survey maps
with manually prepared overlays describing
landscape characteristics. Two examples of
this technique include: the one described in
Design with Nature by lan McHarg (1969), and
"How to Rate and Rank Landscapes,™ by Hart and
Craham (1567).

This approach offers the opportunity for
a comprehensive analysis of visual Tresources
as they are related to other environmental
factors (landform, vegetation, ecosystems sta—
bility, and so on). Additionally, because it
combines graphic illustrations (maps) it is
visually informative as well. The major dis-
advantage is that the data collection neces—._
sary to develop this technique is labor-inten-
sive and thus time-consuming and costly.

Computer Graphics

During the past several years a number of
public agencies, unlversities and private firms
have developed computer-generated graphic as-—
sessment tools. Once the descriptive informa-
tion is input to the computer {(detailled data
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describing height of terrain, height and den-
sity of surface patterns coded in grid cell
structures) the computer can output a three-
dimensional line drawing on plotted paper or

35 mm film. It is possible to produce computer—
generated plans, perspective sketches, and pro-
files of existing and proposed landforms and
surface patterns. Once the extensive Input
data task 1s complete, the computer can gener-
ate views of a project from many different
heights and locations in a very short peried

of time.

Disadvantages are similar to those men-
tioned above under mapping techniques-—exten-—
sive data collection which can be time consum—
ing and costly (plus the cost of computer time),
in addition to the problem that software is
difficult to analyze for built-in assumptions
and not always easily reproducible by a lay
person. Further, unless combined with photos,
the graphic printout may be unfamiliar to the
public and thus difficult to understand.

Examples of computer-alded visual assess-—
ment techniques include those described in re-
ports by Bunde (1%72); Feeser (1971); and Fabos
(1974).

In summary, each of the analytical tools
described above has specific advantages and
limitations, which further illustrates the
point that it 1s the selection process that is
critical to the assessment. In some cases a
combination of these tools provide a more com—
plete understanding of the situvation than the
use of any cne tool alone.

The usefulness of the visual assessment
toels does not lie In the fact that they may
be the latest creation available, or the most
glamorous portfolio of illustrations to show
the declsion makers, but rather, how well they
satisfy the need for information that feeds
into addressing the overall objective of the
assessment project. The assessment tools,
properly used, offer an opportunity to do a
more objective and systematic job of including
the visual tradecoffs with other impact areas
in the overall landscape management task. The
critical step in the evaluation process is the
generation of the criteria for the task itself,
thus enabling the selection of the appropriate
toals. If we, as professicnals, expect te in-
fluence the wvisual quality of our future land-
scape, we must move beyond focusing on the
tools and reassess our understanding of their
application and usefulness in the decision
process.

310

LITERATURE CITED

American Socilety of Landscape Architects.
1978. Creating land for tomorrow. USBA For-
est Serv, Landscape Arch. Tech. Infor. Ser.,
Vol. 1, No. 3, Surface Envir. and Min. Pro.,
Billings, Mont., 45 p., illus.

Anonymous.
1977, Hational forest landscape management
handbook, #483, Vol., 2, Chap. &4, Roads.
USDA Forest Serv,, 62p., illus.

Arthur, Louise M., and Ron 5. Boster.
1576. Measuring scenic beauty: a selected
annotated bibliography. USDA Forest Serv.
Tech. Report RM-25, Rocky Mountain Torest
and Range Exp. Sta., Ft. Collins. Colo.,
34 p.

Bagley, Marilyn, and Cynthia Kroll.
1973. Aesthetics in envirommental planning.
EPA report 600/5-73-009, 187 p.

Burke, Hubert D., et al.
1568, Method for classifying scenery from a
roadway. DPract. Dev. Guidl. 22(1):125-141.

Jones, Graat R., and Tlze Jones, et al.
1975. A method for quantification of aes-—
thetic values for environmental decision
making, Nuclear Tech., 25:682-713.

Feeser, Larry.
1971. Computer—generated perspective plots
for highway design evaluation. TFed. BHwy.
Admin., Report No. FHWA-RD-72-3, Wash. D.C.

Ferris, Kimball H., and Julius Fabos.
1974, The utility of computers in landscape
planning: the selection and application of a
computer mapping and assessment system for
the Metropolitan Landscape Planning Model
(METLAND). Mass. Agric. Exp. Stn. Res. Bull.
No. 617, Coll. Food and Nat., Resources, Univ.
Mass., Amhurst, 116 p.

Handley, Rolland B., T. R. Jordan, and William
Patterson.
1973. An environmental quality rating system.
U.S. Dept. Int., Bur. Outdoor Recreat., North-
east Reg. 0ff., Phila.,, Pa., &5 p.

Hart, William, and William Graham.
1967. How to rate and rank landscapes.
scape Archit. 57(2): p. 121-123.

Land-

Kramskopf, Thomas, and Dennis Bunde.
1972. Evaluation of environmental Impact
through computer modeling process. Univ. of
Wis., Madison, Wis., 29 p.

*



McHarg, Ilan.
1966. Design with nature, National Hist.

Press, Doubleday and Co., N.Y., 198 p.

Leopold, Luna B.
1969. Quantitative comparison of some aes-—
thetic factors among rivers. Geol. Surv,
Circ. 620, p. l-16, U.5. Dept. Int. Geol.

Surv., Wash.,D.C. Shafer, Elwood, and James Mitz.

1970. It seems possible Lo quantify scenic
beauty in photographs, USDA For. Serv. Res.
Pap. NE~162, Northeast For. Exp. Stm., Upper

Darby, Pa., 12 p.

Litton, Burtoa R., Jr.
1972. Aesthetic dimensions in the landscape.
In Natural Environments: Studies in Theoret-
ical and Applied Analysis, p. 262-291. John
¥. Krutilla, ed., Johns Hopkins Univ. Press,

Baltimore, Md.

311



