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ABSTRACT

Scenic beauty may be used.es a variable in overlay
mapping techniques, which'eombine_different variables into
a eingle composite surface to be used for selecting desir-
able forest road corridors. The use of scenicvbeauty as a
Variable in this type of procedure was validated in severele
experiments in which observers judged the scenlc quallty of
color slides of forest scenes. The*flrst experlment showed
that the scenic quallty of an individual scene did not
depend on whether the scene was presented to observers as
representing a general area or as part of an ordered se-
unence of views from a road. Further experiments showed
that the overell scenic beauty of a short sequence of slides
‘representlng a section of road could be predlcted by the
mean scenic beauty of the individual scenes within the
sequence. These results suggest that information about
the scenic beauty at locations within a forested area may
be used in overlay mapping techniques to select scenic road
corridors through the area. Sections of road high in aver-
age scenic quality should then be attractive‘to people

actually driving-0n4the completed route.

vii



INTRODUCTION

Traditionally, economic and englneerlng considera-
tions have been the primary determlners of road location and
'design However, -due-to—increasing concern for the environ-
ment, systematlc attempts have been made recently to include
environmental factors in the selection of road and hlghway
corrldors, and in the ch01ce of spec1f1c alignments within
corridors (Welsz Klng and Klngery 1975). Although most of
these attempts have focused on phy31ca1 and blologlcal
factors, such as water and sediment, 'soil conservation, and
Wildlife disturbahce, scenic beauty may also be,used as one -
criterion for forest road corridor selection. Work is’
currently being done atrThe University of Arizona to de-=
velop a method that'willrexplicitly include aesthetics as'
one input to forest road plamning.

A method has been de#eloped (Daniel and Boster l976)v
for determining the scenic beauty of forested areas based
on public observers; judgments. Color slides of forest
lahdscapes are shown to_groups ofiobservers, who rate their
scenic qualit&. The-ratings are submitted to a modified
Thurstone_scaling'procedUre.based on a signal detection

model. In this way a numerical scale value, or Scenic



Beauty'Eetimate (SBE), is calculeted‘for‘eech slide.: Thee
’SBE is an interval measure of the relative seenic'quality'
of the erea or. scene fepresented by the slide.' SBE's have
been shown to be a reliable and seﬁsitive meesﬁre.‘.Differ—
ent obeervers judging the same ereas give very similar
results, and SBE's reliably distinguish between forest
areas-fhat exhibit different landecape characteristics.
The'ﬁse of‘eoler.slides has been Validated by-eompariéons
With‘resulﬁe'obtained from observere-eetually visiting the
fofestesites. | |

-The SBE prdcedﬁfe can-be used to derive maps of the
aesthetic quality in an area (Daniel'et al., in_press). A
sample ef Slides is taken throughout fhe area and the loca-
tion at which each is taken is recorded. Based on the
judgmente of a number of observers, SBE's are determined
for each*slide._ The SBE's and loéetione for all the slides
‘are used esvinput for a computer progfem, SYMAP (Dudnick
1971), which interpolaﬁes between sample points to find
SBE‘valﬁes for all points in the area. One output is a
shaded mep similar to a topographicreontour-map! except
that it,represents'variations in scenic quality rather
than elevation. SYMAP also creates an:output matrix con-
taining;interpolated values for:all the points on the map.

Maps can also be prepared representing other-vari—

ables relevant to road construction, such as environmertal



eensitivity,-suitability of terrain, and economic cOstr
These maps can then be combined into a compesite or.oVerlay
imep} Figure 1 illustrates the process, with a,hypothetical.
surface having 16 point locatioms. First the relevant
_variables are represented in separate maps, Showing which
locations are desirable orﬁsuiteble for road construction
with respect to each variable. Three such variables,
labeled A, B, and C, are shown in the maps at the top of
Figure 1. A weighting constant is selected for each vari-
able, refleeting.its‘importance in theidecieion process,

and the values on each map are multiplied by the appropriatev
Weighting constant. A singlevcomposite map is formed by
adding together the_weighted values from-allvthe‘maps for
each point in the area. The composite map, then, is a
weighted sum of the maps of individualzvariables, and
represents the overall desirability of each point in the
area for road construction. =Thie information mey be used

to select poesible corridors for a road connecting two
specified points in the area.

A computer-assisted method for selecting and eveiu—
ating different road corridors through a composite map is
outlined by Weisé, Rasmussen et al. <l976). The trocedure
is demonstrated in'the bottom of Figure 1. The corridor is
cdnstructedlone point at a time, starting at.one of the

specified end points. At each point, the computer examines
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3 the‘immediatély'adjacenﬁ.pointS‘aﬁd selects the one that
has the higheét value. This point is added.to the corridor
: an& the procedure continues from there. ‘Some constraint
:must'also be iﬁclﬁded to keep‘the‘corri&or moving in the
proper general direction. -In effeét, the computer follows
the "path of least resistance" between the two end points.
| | The uée of scenic beauty as a variable in overlay

mapping techniques for selecting and evaluating foreétAroad‘
corridors may p:eéent special pfoblems;' Such techniques
aéSumé thét the best corridor is the. one with the highest
average or total desirability wvalue. This is appropriate
for the economic factér, since the total cost of building a
road is simply the_sﬁm of the costs of building each segment.
The evaluation of the overall scenic quality of a roa&,
however, may not be so simple. Psychologists have long
Been aware that individual_stimuli presented in sequence

to an observer may interact in such a'way that the same set
of stimulivwill have diffefent effects when presented in
different orders. Procedures such as countérbalancing have
been. devised to deal with order effects when designing psy-
chological experiments. Investigators in forest and high-
way aesthetics have also recognized the'importancerof'order
in the pérception and appreciation of landscapes (Litton
ll968; Hérnbeck, Forster and Dillingham 1969). Also,.even

if there are no order effects, it cannot be assumed that



the overall perceptual effect of a group of stimuli is
dlrectly related to a 81mple arithmetic average of the indi-
vidual components Helson'(1964) for example has found
v,that a welghted log mean seems more appropriate for
descrlblng how observers pool 1ncom1ng stlmull to arrive

at an_adaptatlon level. | |

Before scenic'Eeanty can be effectively incorporated
into overlay mapping techniques“for road selection, the
exact.relationshipVbetween scenicibeeuty maps and the
aesthetic pérceptionvof,roads must be established.v The
possibility'ofborder effects must'be investigated, and a.
valid procedure must be found for predicting the scenic
quality of a road, given only informatiOn about the scenic
quality'of individual points along the road. If the scenic
quality of a road is mot directly'nroportional to the mean
of individual views along the road, then modifications will
haVe to be madeiin.composite mapping procedures using the -
scenic beauty variable.

The process of forming a judgment of the overall
aesthetic quality of a sequence-of visual scenes, as along
a'road, inv01Ves atrleast two components. The first in-
cludes effects on the observerfs perception of individual
scenescdne to the.order’in which the scenes are niewed.

A partlcular scene may have a different lmpact ‘depending

on the quallty of the scenes which precede it. A mediocre



- scene may look beautiful if it;follows a séries:of'un;'q
‘attractive scenes, for e#émple}. The second cbmpbnent-ié:the
pooliﬁg process by which the observer sﬁbjectiveiy:Combines 
His perceptions of each separate scene ‘to arrive at an
o&erall evaluatidn. Thére are many ways in which this might
be done. The first.dr last scenes in a sequence may have |
more impéct than scenes in the middle, or scenes which are
distinctive in some way may be given more Weight in ﬁhe
final évaluation. 'In reality, the. two components may n@t
be completelyvdistinguiéhable, since . order effects may
enter into the'pooling process, as well as influencing the
observer's perception of individual scenes.

The evaluation process may also be influenced by
the way in which observers interpret the scenes presented
to them. Past research has indicated that SBE's of indi-
vidual slides are not affected by the nature of the slides
which precede them. In other words, order effects do not
influence SBE's of individual slides. 1In these studies
obsérvers were instrﬁcted to respond to each slide inde-
pendeﬁtly and were given no information about where or how
the slides were taken. . If, however, the observers are
aware that the slides represent.drdered scenes from along
a road route, it may be that they will perceive or judge
the slides differently than they would otherwise. Order

effects may appear when observers view the slides as an



ordered sequence representing .a road, rather than as a

random series of unrelated scenes.



LITERATURE REVIEW

In thiérsectioﬁ, litéféturé pertaining'to-the per-
ception of roads aﬁd highways wiii be reviewed. Special
attention will be paid to the problem of-assessing'the
overall impaét of'ordered séquénces of visual scenes.
| Thé:importanceﬁdf considering sequences of views has
been recognized by design profeséibnals and applied by them
to the aesthetics'ofshighwaYSrandrrCadsq Thiel_(l§70) de-
vised a'system'of'n§tation>forvrécording sequential experi-
ence in architectural settings. The notation records a |
person;s motionlénd brientation;”and:the sequence in which- |
he experiences the Sétting'in terms of spaces, enclosure,

" light, and other deéign_éonéepts. The sequence notation may
be used to analyZe and.design'settingsvto yield desirablev
environmental experiences. Appleyard, Lynch and Myer (1964)
applied a modified version of Thiel's notation, along with
maps, photographs, sketches, and verbal reports, to the
stﬁdy of highway,expériencé in cities. Their work is‘
addressed to highway engiﬁeers, the goal being to provide
a basis for designing méaningful viéual sequences for
observers in automobilesm' They éompare the construction -

of these sequences to the writing of a musical
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'composition which must be meaningful when played either for-
ward or Backwards, or in segments. They héd observers‘ride.
_bn~an,expressway,int05Boston and make: sketches or‘give
vefbal'repofts about their éxpefieﬁée., They noted the
frequency with Which ﬁhe observers mentioned or drew par-
ticular feétures, and used these observations to support
their analysis of the highway experience, Most of the |
obser&ers, however, were traiﬁed in the design professions,
and their respoﬁées might not be representative of highway
users;in'génefal;v

Littonland Twiss (1967), in applying concepts from
landscapelarchitecture to forest aesthetics, include se-
quence as one of the &isual components- of a\landscape,
They»suggesttthat change and contrast are important to avoid
monotony, and propose that'tréils should be designed to show
- the complete conteﬁt_of an area in a deliberate way.
‘Litton»(l968) applied. these ideas to the case study of a
forest highway, making use of.Thiel's‘sequenée notation
idea. He describes sequence as the progressive interplay
of the other landscape factors (form, distance, space,
light, and observer position). This,giVes rise to various
degrees of contrast, which enhance the visual experience.

HOrnbeck et al. (1969) preseﬁt a model for includ-
‘ing.aestheticé-as an integral componeht in highway planning.

aﬁd design, giving special emphasis to the combination of
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visual iﬁpacts~into.sequences te.pfddhce'a desifed effeet.
They view the drlver and hlS env1ronment as a system' in
Whlch the drlver has 1nformat10nal needs Whlch vary with
tlme._ The sequence of visual 1nputs should be related to
the drlvergsveycles of ' attentlonal demand, " and should
pfovide a meaningful andhaesthetically pieasing experience.
They state that two problems'need to be solved in order to
interrelate visual, behaVioral ‘and.engineeringicriteria
© in the aesthetlc de31gn of hlghways "First, it is hecessary
.to ldentlfy the: degrees of v1sual impact that.are probable
from v1sual factors of the hlghway Second, it is necessary
to know the relatlve effectlveness of v1sual components |
when in comblnathn as,experlenced in sequence over various
lengths of time"'(Hofnbeck etdal. 1969, p. 35). |

Their suggested procedure for evaluatihg highways
includes identifying compohents in the visual corridor,
quantifying the potential visual impact of each, recording
" these at intervals aleng the highway, presenting the re-
sults in a chart as a sequence in time or distahce, and
analyzing the sequence to see whether it aids the driver
in reaching his destination and provides a meaningful. trip.
This model was used by Hornbeck and Okerlund (1972)-to '
derive guidelines and criteria for incorporating visual
‘and aesthetic Values'inﬁo decisions about the designkof”

rural highways}
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Other authors in the field of highway aesthetics' |

_have not cohsidered sequence'as an important'part of visualv
experiences from roads.- Melhorn and Keller. (1973) advocate i
the use of Leopold's. landscape unlqueness ratio for the
quantlflcatlon of aesthetlc factors in choosing between
alternatlve locatlons for hlghways The procedure 1nvolves
categorlzlng'areas on a set of arbitrary factorsik_A unique-.
ness ihdex for each area is computed,.based on'how-maﬁy
other areas share that area's ratiﬁgspon the various factors;
The;asSumption iS;madé that;areasfwhich are"uniqueraref
faesthetically more valuable ThlS approach then, Would
evaluate. highway corridors on the ba31s of thelr general
characterrstlcs, rather»than on_what an observer experlences
while passing through them.

Mulder (1974) describes his own method for the
scenic eValuation of possible“road.routes; Scenic features
are first located, then'ahalYZed according'tora number of
criteria, resultingrin a numerical Valce for each scene.

The route with the highest average p01nts per mile is the
one selected as most scenic. The-order in which the driver
v1ews the scenes is not consrdered.:though the direction of
travel the tlme lnterval between scenes, and the time in
view for each scene is. | |

Mostpof these design’studies on aesthetics present

criteria on an g priori basis, with little or no empirical
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Vsuppoftf _Applejard>et al{’(iééé) are unusuai in that they
did use. observers in part of'théir.Stﬁdy; even though the
observers wefe pfobab1y é Biaégdlsample;':Carr and Schissler
(1969} re?ort partvof their work, Which approaches the
Qﬁeétioﬁ of highway pe?ception on a sounder .empirical foot-
ingf- Théy usedieye movement recofders and memory tests to
':sﬁﬁdy what subjects perceive and remémber on a city expréss—
_ .way. They}found a high degree-offéqnsistency between sub-
jéétS‘in what ;hey looked at and in_what theyJ:emembered'
’ffom_thé.trip, from which they conclude that,ﬁhé fo:m of
the highway étructures thé way iniwhiéh-peopletééan and
select elements to pefceiVe and remember. Elements which
stand out from the backgrouﬁdvdr which are in view for long
periods of fime tend to be remembered mbré'oftén.' It was
also found that subjécts were more likely to recall those
items which tﬁe& had fixated.whilé on the expressway, and
those which were easy to name. 7
Winkel, Malek and Thiel (1969) had subjects view

sets of ten slides, each_representing a sequence of views
frpm'along a road. Instead~of=iooking atAthe effects of
different sequences of élides; howevef, Winkel et al. had
their sﬁbjects rate each sequence on a semantic differen-
tial, andrrelate&'theirrresﬁlts:to peréqnality differences

between indiwviduals.
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An artlcle by Lynch and Rlvkln (1959) suggests the
1mportance of order and context effects in- an anecdotal
Way. They recorded verbal. 1mpres51ons as people walked
f aroﬁnd a block and through an alley ;n Boston. The subJectsv
reacted negatively to the alley and welcomed the spatial
release at its end,. In particular, a parking lot which had
been a source of irritation when'viewed from the street
Was‘a pleasant relief after walking through-the closed-in
alley. The subjects' reaotions to the place were radically
different, depending on the immediately preceding experi-
ences. A similar study was done by Lowenthal (1972) in
Whioh subjects took walks in a'city'and then filled out a
‘semantic differential questionnaire about the areas they
saw. All subjects were ihstrueted to take the walk in.the,
same direction, because ”reversed paths yield quite differ-
ent responses" (Lowenthal l972-’p. 4). Lowenthal unfor-
tunately, does not discuss the nature of the differences.

The references con51dered so far indicate an aware-
ness of the importance of considering sequences of visual
scenes, but no speoific quantitative research on the effect
of placing scenes in‘a particular sequence to produce a
total effect. Adaptation level theoryb(Helson 1964) may
have something to contribute to this question. According
to'Helson, organisms pool.ihooming stimuli to produce an

adaptation level. Stimuli close'in‘valuefto the.prevailing
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levei Wi11 not be noticed, or Wiil Ee responded to'ihdifQ
feféntlj.  StimuIi different from the adaptétion level will
‘be noﬁiéeable, and will also~cauée-the;leVel tO'shift_in’
their direcﬁion. lA'person viewing»a'Visual sequencé and
making aésthetié judgments Would.ha§e_a'continually shifting
‘ édaptation Level.and»wduid'be expegted-to-react strongly .
'only to.scenes which don't fall close to the prevailing
level. Helson's theory is quantitative;rand he supports
the‘ﬁheory With_ekampleé-of.résééfch:from many different
afeas; including'affectivejrespbnsés;énd;aésthetics.
Adaﬁtation level theory has béen ﬁSed ﬁo acéount for effects’
of context and order of presenfation of»stimuli, but the “
research deals with respoﬁses to_singlg;stimuli.rather than .
to enﬁire sequences.

‘Bock and Jones (1968) discuss research which has

established scales on;which‘prefefences for compound objects
(e.g., pairs of birthday gifts) may be predicted by the sum
of the prefefences for the cbmponént 6bjects; They report
that predictioné based on thisladditivity.aséumption seem
valid for'paired comparison data. Fbr'rating scale data,
Suéh-as is used in. the SBE method, theréris evidence that
the séale value of a compound objéctrisvnot the sum of the
écalé.ﬁalues of the.composite>sﬁimuli,'althoﬁgh the relation-
ship.does appear to be linear. The authorslreport experi~

mentsjﬁf.their'own in which they predicted paired comparison
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'upreferences for menus consisting of'different coﬁbinations_
of foods from ratlng scale preference data about the com-
'ponent foods 1nc1uded in the menus Each menu contained
‘three foods:-a meat, a starch and a vegetable Using-a .
multiple regression model it Was found that when data |
‘about’ individual food items onlthere ineluded-in the re-:
.gression analysis, the coefficientdofhdetermination was .82.
Whenvrating scale data for preferencesffor:pairs-of food
items were included in the regression analysis, the coeffi-
cient of determinatiOn became .96, indieating that there
were pairwise interactions between food items which affected
overall preferences for meals-

This litetature review shows that order effects and
'pooling,of stimulus information have:been recognized‘in'the
areas of aesthetics and preference; and that sbﬁe research
has been done to determine the natufe'of.the’proceSSes in-
volved. The-present study inveétigates these same processes
in the practical context of forest road corridor selection.

The experiments reported below address two main
empirical questions. The first experiment investigates
whether aesthetic evaluations.of‘forest_seenesuare influ-
enced by the observers' knowledge that the scenes represent
a road route. The second and third experiments test the
assumption that the overall scenic quality of a section of

road may be expressed as the mean of the scenic quality at
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points élong the way. Following the diséussioﬁ“of'thesév
empirical'findingé.is a description of how scenic beauty
"mapé»may'be'used;tq select‘attfactiﬁe'foad*routes? uSing a

prdcedure of the sort described bvaeiszset al. (1976).'



EMPIRICAL STUDIES

Data Base h

The slldes of forest scenes used in the follow1ng

'»studles were taken in the Woods Canyon watershed Coconino

Natlonal Forest in northern Arlzona - The observers~who
evaluated the slides were’ volunteers from lntroductory
psychology»classes at The Unlver51ty of Arizona.
' ~Many of the scenic beauty values. reported here were
: obtalned in. the course of prev1ous research at. The Uni-
versity of Arizona. Specific features of this data base are

described below.

A stratlfled random sample oerSO locations in the
Woods Canyon watershed was chosen. At each point on the
ground four slides were taken in dlfferent randomly de-
termined dlrectlons, resulting in a total of 1000 slldes
These slides were viewed by ten groups of observers who
rated the slldes scenic quality. Each group rated 125 of
the slides, including a set of 25 sIides that were common
to all groups. This common set was included to proside a

basis for comparision and combination of the results of all -
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the groups; The cbrrelatioﬁS‘Between the SBE's of thése |
common slides across the many'different gréups of obsefvers
| provides-one test of the'réliaﬁiiity of=the poiﬁt sample
- data. . The intergroup'reliability:cdrrelations are quite
- high, ranging from .793.t§k.928;_with é_mean of .862. (The 
complete matrix of»reliability'éorrélations will be found
in Appendix A.) Since the commén slides were randomly
interspe:éed among the'other siidés7in_eachjdifferént
presentation, these high correlations also offér evidence
that slide SBE's a;é;relatiyely unaffected by the context

of other slides in which they are pfeéented.

intervals along a number'of'existing'rdads and jeep trails
 in Woods Canyon, and foﬁx slides. were taken in different
directions at each point. vThe_direétions.were chosen to
preﬁent the road itself froﬁ appearing in the slides. The
ground 1ocation'for each point was notéd. In this wéy a
tbtal of 956 slides were taken at 239 points. These slides
were shown to 12 groups of observers. The slides seen by
eaéh group were divided into setgﬂbf five, each set repre-
senting a shdrt section of fqéd, ~The slides within each
set were arranged in the order in which the corresponding

views would be seen by a pérsQn~driVing along’that section
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?of,road;’Avsetdf‘five $lides ordered in this way Wiil bgl |
Véalled'é sequengé._ Each group.of'observérs vieﬁed many sﬁéh
ségﬁéﬁces arranged'té,feprésent an actual route through |
- Woods Cényon. Afstratified random sample of 100 slides from
'fhe Wbods CanyonApoint sample served as a common basis for
'fCQﬁPatiﬁoniamoﬁg'groﬁpé. These Siides‘weré divided arbi-
tfarily'into 20 sequences of five slides each,. aﬁd were
1shown as a block in the middle of ‘each presentation.‘ After
'vviewing’each fivééslidetsequence; observefs rated the scenic
quélity of;the entire section of road represented- by the_ |
sequence. ‘SBE's calculatea'from these ratings will be
calledvéequence-SBE's,‘since they estimate the scenic beéuty
of an 6rdered73equen¢e of views representing a road. As
before, the intergroup correlations of the common sequences
provide a test of the reliability_of the data. These cor-
reiationskrange from .668 to .938, with a mean correlation
of .840.,.S§ﬁe of-thé correlations are lower than those
for the Woods;Canyon point sample, but overall they are
still,high_enough to indicate good reliability.

New SBE values for many of the slides in the Woods
Canyon road sample were obtained in the experiments re-
ported béloW?»IComparisons between the pre—existing data
.baééiandéthe new SBE Valueslwere~madé‘to inﬁestigate the
processib§ which obser&eré make evaluétions of whole slide

' sequences.
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'Expéfimeﬁt I
‘The first:éxperiﬁent invéstigaﬁédithé effects of thé»
obsefvéré',knbwledge about the relatiqnship-among'the slides
~they'areAjudéing;ﬁ'In présentatioﬁs to separate groups, the |
same slides were described as an ordered sequeﬁce of views
from along a roadvot as a random selection of views from
-several diffe?ent‘areas. A comparison between scenic beauty
judgments 6f'£he same slides made by these different ob—
,server.grouﬁs should indicate whether ordér effects occur
v Whenwobserﬁers'inter@ret-the‘slides,as:an“ordéfed,sequeﬁce~

of views from a road.

Method 

Eighty-five slides répresenting azroute through
Woods Canyon Wefe shown to three groupé'of"observers. The
slides were presented in the order in which-they occurred
.aldng-the route; but were not grouped into five-slide
sequences. One(groﬁp.(N = 26) was informed.that each slide
represented an area and that they were to rate the scenic
qﬁality of the area represented by each slide, using a ten--
point scale. The second group (N = 27) was told that the
slides had been taken along a road, énd that they were being
shown ih the order in which they had been takeﬁ. Observers
in this group were instructed to rate the scenic quality of
'the'vieW‘from.the road at each point at which a slide was

taken. The third group (N = 26) was also told that the
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slldes represented a road ‘but they Were 1nstructed to give
a ratlng after each slide to 1nd1cate the quality of the
entlre road seen up to that point, é;, a progresslve up-'
date of their evaluatibn of the road.

-After'viewigg.ﬁhe slides each group was also asked
to giﬁefan overall rating of the eﬁtire‘set of slides using
a six—ﬁoint scale. Further, they were asked to describe |
any'distinctiVeVSIides which they rememberea, and :to give-
scenic-beéuty ratings of those distinctive:slides, using
the. six*point:sca1e~- (The. exact - 1nstructlons glven to-

observers are contained in Appendlx B.)

Results

vAn SBE was calculated for each slide, based on the
.ratingsfgiven by each group of observers. 1In Figure 2 the
SBE'srfor each slide are plottéd:in the order in which the
slides were shown to the-obserrers,iresulting in "scenic
profiles" of the road on_whidh the slides weré taken. Each
scenic profile repreéents the Way in.whichfthe correspond-
ing group ﬁerceived-thefscenic quality at points along the-
route from $tart to finish. An examinatién of the scenic
profiles for the area'instructronvgroupfand the road in-
struétion'group,(top twé panels of Figure 2) shows that these
'two.groups were_very-Similar in their judgments.of the
scenic quality of the views along ﬁhé route. Slides rate&

- high by one group were also rated high by the other group
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and similé;ly for»slides'rafedildwiiﬁ scenic quéiity; The
qorrelaﬁion'betweeﬁ SBE's from tﬁeSe twé'gfoups'is .906, |
confirming that:the perééptioﬁ:oﬁ the relative scenic
quality of the slides is ﬁot affécted by whether thé slides
are presented as views along a road, or<as'scenes'ffoﬁ random
areas. - |

| While the profile obtained from the third, cumulative
jUdgment group ié similar to the first two groups, it does__
‘show a-noticeablevtendency.to flatten out, especially toward
‘the Eﬁd;. As.more slides wére_seén; the,judgmentssmade by |
these observers were less in%luenéed by each new slide.
This Wéﬁld.be expected of obSerﬁers performing a cumulative
judgment task. The SBE's from the cﬁmulative judgment group
have a correlation of .822'with}SBE's from the area instruc-
tion group ahd a correlation of .848 with SBE'srfrom the
road instruétioﬁ group. These cdrrelations aré surprising-
ly high, cdnsidering the difference between the cumulative
judgment task and the individual slide juagment'task given
to the other groups. |

The results of the SBE analysis described above are

supported bj an analysis of the raw ratings from which the
SBE's_weréﬁcélculated. (Due to memofy limitations of the
combutér;prbgfam used for the ANOVA some observers ﬁeré
randémlyAdeleted to yield equal N's of 19 in each group.)

:Profiles‘ofimean ratings of slides derived from each group
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of'sbserVets are pteSented iﬁdFighrelél As w1th the SBE
_ptcfiles,'these graphs show that all three groups were
similar in. their perception of the- ‘relative scenic quallty.
- of the slides. A main effect of slides oh ratings (F =
17.45, df =»84,4536)'confirms that'ohservers did respOnd
reliebly to-differenceslinwthe:slides, Furthermore, the:
different groups diStingﬁdshed between slides in the same
way, ‘as 1nd1cated by the lack of an lnteractlon between
instructions and slides (F 1.08, df = 168,4536). If the
bdlfferent instructions. had changed the relatlve dlfferenceS'
in the ratings of the slides, the lnteractlon would have
rbeen significant. As can be seen in Figure 3, there was a
main effect of groups on ratings (F = 3 68, df = 2,54),
with the road instruction group giv1ng ‘generally higher
- ratings than the other groups. -This'difference between the
groupshwould”not affect the SBE analysis, which is sensitive
only’tc relative differences between the slides.

>.0bservers' ratings of the overall‘scenic-quality of
the entire set of slides, and their descriptions and ratings
of ‘the distinctive slides which theyrrecalled were also ex-
vamined Observers usually recalled slldes which. were
either outstandingly high or low in scenic quality, but
there was a tendency to recall slides hlgh in scenic quality
ﬁore often than slides low in scenic qﬁality. A more de-

taiied»description of-these‘data is giveh'in Appendix C.
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-1'ExPerimEnt‘II

The second ekperimeht'énd subsequent analyses
address the question of how the scenic quality'of a sequence
of vieWs:repfeéentingfa;road might be predicted uSing in-
'fqrmation about tHe séenié quality of the séparate views
_ within,thét,sequencé. The simplest procedure would be to
use the mean SBE of slides within a sequence to:predict the
‘:écenic quality of that sequence.- If,‘ﬁowever,*the mean SBE
is not a good-preaictor, ﬁore complex ways of combining
individﬁal SBE'S‘mgy be inVestigated. Weighted'means based
Vbﬁ-adaptation;lé?el theofy (HélSon.1964), fof éxample, may“r
be more éffective predictors of the overall quality of a

séquence-ofaviews;  | ’

The generai procedure for eValﬁating}thé!effective?
ness of a predictor, such as the mean SBE, was to present
a set of siides in two ways. One group of observers is
shown the slides grouped into sequences of five, each se-
quence representing a different section of a road. These
~observers rate the overall scenic quality of the section of
road represented by each sequence. Another group of ob-
servers is told that éach slide representswaﬁ~aréa, and is..
given no information about fhe locations of the areas.

. ‘These observers rate;the scenic quality of each individual
slide. Thus each separate slide receives an SBE" from one

group of observers and each sequence of five slides seen as
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a»wholekreéeivesra sequencé SBE from the other grpuﬁ. The.
.fiﬁé SBE's fo?.the_slides within each sequence may be
averagédv(or.ofherwiseAcombined)Ato Yield a pfediction of -
‘tﬁe overall scenic quality.of,that;ééquence. Finally,
'j‘thesé_meaﬁ SBE's are éorrelatea'With the corfesponding
sequencé SBE'S ovér the eﬁtire set of»séquences, to de-
termiﬁe how Weil-the mean SBE’can predict the overall

scenic quality of a sequence.

Method

| A set of. 260 slides that had previously been shown
aS'part'offthe,WOOds Can}on thdisample was divided into 52
sequencesrof fivé slides each. These sequences were shown
to a group»Of 22 new observers, th rated the overall
scenic quality. of each'sequence;--These same slides- were
then_dividéd at random into two sets of. 120 slides each and
oné_set of 20 slides. Two additional groups of observers |
(N = 25 and 33) each viewed one Qf the sets of 120 slides.
The set of 20 slides was shown to both groﬁps, randoﬁly
interspersed among the other slides, to serve as a basis
for comparison and combination of the results. Observers
in these‘twb:grdups-rated the scenic quality of each iﬁdi¥

VidﬁalrslideL
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"Results
| The comparablllty of the two groups ratlng indi-
vidcal slides was assessed by_correlatlng the SBE's of the
20 common slides between the two groups. . The ccrrelation
coefficienc was .815, iﬁdicating a good correspondence
between the g;dups. The means'of.the,SBE's of slides within
 each of the 52 sequences were then calculated from the
vratings»made by‘the.two individual&judgment groups.- These
means werelcompared with the SBEfslfor the-cdrresponding |
sequéﬁces judged as: a wholehby_chersequence_judgment'group.
Figure 4 illustrates the:comparisohAin a scatterplot of
meac SBE's against_sequence.SBE's.' The correiatioﬁ Between
seQuence SBE's ‘and mean SBE's'was'.376, indicating that the
mean SBE was not a good predictor of the overall scenic
quality of a sequence of slides.f

| The fesultsvof:thejacove comparisoﬁ are, however,
not: supported by additional'comparisons between sequence
SBE's and mean SBE's, which were made using the data from
Experiment I and the Woods Canyon road and point sampies.
For exampie, the SBE's calculated froﬁ;ratings'made by thei
area instruction group of Experiment I were used. to predict
sequence SBE's for that set of slides. These predlctlons
were’compared to the actual sequence SBE7s for these
slides obtalned from the Wbods Canyon road sample Figure

5 shows a scatterplot of mean SBE's against sequence SBE's
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for this:COmparison. ‘Fordthese l?lsequences, the correla-
tion betweenfsequencevSBE's and mean SBE's was .861, demon-
strating that in. this case the mean.wds a very good
predlctor of the overall quality of the sequence , Also'
the set of 20 common sequences shown to all groups ‘in the
" Woods Canyon road sample provides another opportunity to
test the effectlyeness of the mean SBE as a predlctor of .
the sequence SBE. Each sequence’of this common. set had’
sequence SBE's from all of ‘the 12 groups in the road study,
so the 12. SBE's for each sequence were: first averaged
across groups., Then the_SBE's for each individual slide,
which were obtained from the Woods Canyon point sample, were
used to predict the sequence SBE's obtained from the road
sample. This comparison is illustrated by the scatterplot
in Figure 6.' Forrthese 20 sequences, the correlation be-
tween mean: SBE's and sequence>SBE"s was .881, againkshowing
that the mean is a very good predictor of the sequence SBE.

There is an obvious discrepancy between thelvery
poor relationship betneen mean SBE's and sequence SBE's
obtained in Experiment IT and the very good relationship
found with thelother'two sets of slides. To inveStigate
the naturehof this discrepancy, several partial'replications

of Experiment II were undertaken.
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| Replicétions andfFufthér'Analyses

Q'The-entire set”bf 52 sequenéés (260 slides) was
shOﬁn,ﬁo énother group of 18 obserVersfand:neW'sequence“
7 SBE’S'Were obtained.f:In.addition; since it Qés thbﬁght
that observérs‘might‘have-becomé tired and bored during the
sécbnd_half ofﬂthe Séquence presentatidn,'the-second haif of
the sequences oniy ﬁas-shown to another group .of 20 obsexrv--
ers. .Aé>é.further-ﬁést of the feliabiiity of the individual
" slide SBE{S, the slidés of the first half of the sequencé
presentation were arranged in random“order-and shown to a-
new group of 24'6bséfveré; who raﬁed:them asrindividual
slides. Means-ofAindividual‘slide-SBE's were calculated for
each sequence'in:theséwreplications;'and;the sequence SBE's
“and ﬁéan SBE's were correlated between all gfoups of the |
original experiment andithe replicatioﬁs. The results ére
presented in Table 1. Correlations betwéen sequence SBE's.
and meén SBE's range from .316 to .588. Cdrrelations
between replications of the sequencé SBE‘S range from ;432
to .758: The<correiation between the original mean SBE's
and the replicated ones is .644. All of these correlations
‘are considerably lower thén,wbuld be expected from the
uéually high'reliability,dempnstrated by the Woods Cényon
point and road sample»intergroup corrélations (avefagg

r's = .862 and .840, respectively).



Correlations between sequence SBE' s and mean SBE s for Experlment

Table 1.
..... 1 .I_I. and subsequent reP.l.l.C,a_tel.on.S. L
Mean SBE Sequence SBE Sequence SBE
Mean SBE (Replication (Complete (Replication
____________________ of flrstlhelf)lll..replieetipn). ~ of last half)
Sequence
SBE .376 .316 .701 .432
‘Mean : :
SBE .644 . 489 401
Mean SBE
(Replication
of first .
half) .588 -
Sequence
SBE -
(Complete .
replication) .758

¢¢
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A possible expiahatioh of these difficuities iss.‘

fduﬁd by making some comparisons with the results of the»
Woods Canyon road sample. The slides presented to observers

in Experiment II had previously beénAused as expefiméhtal

siides'féf-two.of the gfoﬁps in the Woods Canyon road sample.
The'obserﬁers in;groub 1 of the road sample saw one-half
of:the.slides. which were used in Experiment II, and the
observers in group 2 saw the other half. 1In both groups

the slideé were arranged in different séquencés than in
.EXpefimént_II, In addition'to‘:heSereXperimentalléeqpences*
-éach grbup also saw the set of 20 sequencés common ﬁo all

the Woods Canyon road sample'groupé. Table 2 shows the
chrelatiQns betweén sequence‘SBEfs and ﬁean SBE's for the
experimental sequences and for the common sequences in
groups 1 and 2 of the Woods Canyon road sample. The cor-
relations for the experimental sequences are quite low, as
they were in Experiment II, but the correlations for the
éomﬁon séquences in thé samelgroups are as high asnthe inter-
group béseline correiations for the road sample data. This
stronglj suggests that some characteristic of the experi-
meﬁtal slides caused the correlations in Experiment Ii to
" be low, ?athér than a problem with the-procedure or ‘a gen-
erally occurring sequence effect, |

| | Thefset of4sequéﬁces used in Experiment IT and in

~groups 1 and 2 of the Woods Canyon’road-sample was taken
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‘Table 2. »Correiations between éequence SBE's and mean

SBE's -for groups 1 and 2 of the Woods Canyon
road sample.. '

Experimentai Séquencesr_lACommpn:Sequences
. Group 1. : ‘ - . .624 o .767

Group 2 432 849

on a single stretch of road in the eastern end of the Woods
Canyon'watershed.‘lThé commbn sequences, on the other hand,
were. selected from over the.entixéAa:eag Perhaps‘theXSlides
used in Experiment II were too homdgeneous in scenic quality
for the observers to make reliable distinctions between

- them. Such a restriction in the range of the quality of

the slides would lead to‘generally lowerléorrelatioﬁs, as
was the case in Eiperiment II. A.diredt comparison of the
variability of the common slides with the variability of
the experimental slides in groups 1 and 2 of the road study
supports this conjecture. Table 3 shows the standard devia-
tionsjof SBE's for;the'slides in question. <Clearly, the
experimental élides;.which Were'usedvin‘EXperiment II, have
less variability thén,the common slides. (An F-ratio formed

from the variances of the two sets of slides is
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Table 3. Standard deviations of sequence SBE's for groups
1 and 2 of the Woods Canyon road sample:-

Experimehtal Sequences Commbn SeQuences
Group 1 - 2366 - 36.53
Growp 2 2Ld8 35.72
statlstlcally SLgnlflcant F =2 60 df 39, 51.) The,

generally low correlatlons observed in Experlment II, then,
may be a result of the unusually unlform scenic quality of

the slides: whlch were used.

Theeresults.deSCribed so far-supportAthe;hypothesis
that the mean SBE is a good predietor of the oﬁerall scenic
quality of a sequencelofﬂslides, if the slidee are suffi-
ciently heterogeneous in scenic quality. In each of the
compafisons described above, the sequence SBE's were derived
from judgments made during a single presentation to ene
group>of observefs.  The third experiment was designed to
provide a finel testlof the mean SBE as a predictor of the
seqﬁence SBE, with the sequence=SBE's obtained from several

presentations to different observer groups.
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A:stfatified'random sample of seQﬁénces Was-Seieéted
from'ﬁhe Woods Canyon road sample; Two sedﬁences Were takén'
‘from each of ten'groups, for a total of 20 éequences. To
avoid the problems of unifdfmity encounteréd in Expefiment
IT the'sequénces Weré selected from across the entire Woéas
Canyon areé; ‘The slidés ffom these sequences were arranged
in randomHOrder and shownfﬁo a group of 20 observers, who
were instfucted to rate the scénic qualitylof each indi-

vidual-slide,

‘Results

| SBETS of the indiwvidual slides were'calculaﬁed, and
the means of individual slide SBE's for the sequences_were‘
correléﬁed-with thexcorresponding sequende'SBE"s from™ the
‘Woods Canyon'road sample (Figure 7). The porrelétion'éd-
efficient was .739. Although this correlation is rather
rlow, it is considerably higher than any of the correlations
bétween’séqﬂence-SBE'S'and mean SBE's in Experiment IT, and .
~is within the range of.intergroup correlations for the Woods
Canyon road sample. Thué, even when sequence SBE's are
obtained from many different observer;groups, the mean SBE
is a reasoﬁably'good predictor of the scenic quality of the
sequence. Differences‘bétwéen the variogs_obserVer groups
rating élide:éequences introduce én additional source 6f

uncontrolled'Variability; so it is not surprising that the
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reiationshi§'is not as strong iﬁ this'experiment és,in some.
of the precéding comparisons. o | |

Thé’géneral resulpsrof all the comparisdns.discﬁssed
above éré‘summérized~in Figuréfé;-Which shows the correla-
tidns-bétweenlsequence‘SBEfs and mean SBE's for all the
data.sets.r in.general, the mean SBE is a good predictor of
" the scenic quaiity of a five-slide SeQuence representing a
séction of road. This is espécially true when the sequence
SBE's are’obtaiﬁéd'from ratings made by a single group of
observers. iOnly when a set of/séquencés unusually uniform
in scenic quality was used, did the mean SBE fail as a |

predictor of the sequence SBE.
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DISCUSSION

The.uSé éf scenic beauty data in overlay mapping
»tééhniques for road corridor éélection réﬁuires that two
conditions be met. First,. because scenic beaﬁty maps
represent the scenic quality qf indepenaently viewedAaréas,
-it'ﬁust be shown that the'mapped vaiﬁes3are'diréétly're—
lated to the scenicVQuality of the same areas as observed
iﬁ;sequence by a_persdn;moving alongga,road. The results

of Experiment I indicate that there ére no systematic
differences between SBE's for a set of slides shown as a
representation of a road route and SBE's for the same slides
shown as representing a random assortment of différent areas.
In other words, order effects are not introduced when observ-
érs,are aware that the slides they are seeing form an -
ordered sequence of Views.from'aloﬁg éfroad. This implies
that the information supplied by a scenic beauty map about
the scenic qualitj at locations in a forested area may be
applied directly to the selection of scenic rdgd corridors
thrbugh.thebarea. The motorist's aesthetic perception of
séenes ﬁill not be influenced greatly by the order in which
he sees them, and his aésthetic evaluation of the view from
.the‘road will be independent of the direction in which he
happehs to Be'driving.

43
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Second, a wvalid procedure'for_combining estimetes of
the’scenic quality at indiuidual locetione to obtain_aﬁ
estimate'of the'scenie quality of a whole section of road
-is needed. Overlay mapplng technlques generally assume that
the desirability of a path through an area is measured by
the'sum.or'average-of,the values at all points along the
path. - The results of Experiments II and III and the related
analyses support:thervalidity of fhis assumptidn forethe,
.scenic'beauty variable,,at 1eest fbr'short sections of road,
represeuted by_five‘siides at one-tenth mile intervals. |
While it . 1is possible’fhat more»complek%ﬁethods’oflcombiuing
.SBE'é,of individual slides to pfedictﬁeequence SBE'e might
slighﬁlyeimprove the. correlations reported, the small gain
would probably not justify the extra work required. Alsb,m
the iesulting predictbrs of scenicrquality would be more
difficult to.apply to corridor selection decisions,- Note .
- that the correlations between mean SBE's and sequence SBE's
arefgeuerally as large ae the intergroup reliability»cor-
reletions between replicatiens of sequence SBE's. Thus,
there appeers to be little room for improvement over the
mean. SBE as a predlctor of the: scenlc quality of -a sequence
of slldes representlng a section of road. |
. With regard to-corrldqr.selecthn;-these results
suppdrf the use of procedufeé Whieﬁ maximize the average

scenic ‘quality of the route. Observers apparently use a
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'subjeétivénaverage.bf.ﬁhe>scenic Quality of cOmponent_vieWS
_to"évaluate the oVeralquuality of a.whble ﬁisual sequence.
It is reasénable to suppose that a mbtoriét on a fdrest road
will do the sameias he experiences the changihg sequence bf
~visual scenes from one part of the road to the next}'_This
conclusion;'df course,Aassumes that a SeQuence of color .
slides provides an adequate representation of the driver's
visual eXperience on.thérroadﬁ An empirical‘test of this
assumption is still needed.

| Caution_mustfélso beaépplied,ifaan;area.is homogene-
ous in scenic quality. The”resultS'of‘EXpefiment IT show
that if a set of &iews is too unifofm,:the mean SBE is not
very useful for predicting'SBE's of'sequenqes of those views.
Thus, in an area of uniform scenic quality a corridor
selected using sgenic.beauty mapé might be no more scenic
than any arbitrary corridor. The use of scenic beauty maps
to select road corridors in this case would not be justi-

fied.

The results of the empirical studieg described above
suggest that compoéite mapping techniques may be applied in
a straighthrWafd WayrtO'the selection bf'scenic road
corridors in forest areas heterogeheous in scenic quality.

A corridor with a high average scenic value on the scenic
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beauty'map'shouldpbe scenically attraCtive'to a person
actually driuing‘throughvthe area. | |

A computer program currently under. development by
the author demonstrates one way in which overlay maps may.
" be used in studying possible road corridors in forest areas.
The program PSORCA (Program-for Selection of'Road Corridor
‘Alternatives) uses a version of the method described by
Weisz‘et al. (l976) to. construct corridors, using the data

contained in a SYMAP output matrix The procedure’involves
several basic steps. First measures of the relevant vari--
ables are obtained at spec1fied ground locations. Then
weights must be determined for the variables which reflect
their:relative,importance'to,the;decision process. This is,
of’course, a difficult.and important“Step which requires |
careful thought and consideration (Weisz et al. 1975).
NeXt,'the Weighted Values:for each data point are combined
and suhmittedeith point.locations to SYMAP. (Alternatively,'
if data for the different variables are not available for
the same set of data'points, the variables may be input to
SYMAP separately.andsthe resulting output matrices weighted
and combined.) Finally, the SYMAP matrix and. the starting
point and destination point coordinates are input to
PSORCA  The user may speCify values of parameters Which
‘determine how close the corridor must stay to a stralght

line connecting the starting and destination points, as
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7 well'as 1dcations-of speéified_iﬁtermediate points:th:ough
which the corridor must péés. For each set of values PSORCA
will print out a map_of the selected corridof,'a iist of
points iﬁ the corridof anthheir associatea'Values;’the
length of the cgrfiddr in map units, -and the avefagé value
_of the corr.ici’or.

Optionally, the user may instruct the prograﬁAto
pérform a "muitistage search.' The’programbwill look ahead
a speéified‘distance from its current position in the map
and. select the point with the highest‘?élues then construct
a corridof‘ﬁo that'point;v'Ffom there it again. searches
ahead for another highly desirable point and constructs a
cqrridor.to~that point. It continues in this way until it
reaches the destination point of the route. This option
enables the'program to cross areas of lowfdésirability in
order to reaqh‘locations of exceptional desirability, and
guarantees that the corridof will pass through the highést
points in the map. If séenic beauty is a variable of pri-
mary concerﬁ, this option may be especially useful, in view
of the feéults of Experiment I Which éuggest that observers’
may recall areas éf high scenic §uality'm0ré often than
areas of low scenic quality. |

AlthoughﬁPSORCA,does not necessarily}locate routes.-
which are stfictl& optim?i,‘it does éénSiétently cqnstruét

corridors-Which are substantially higher in average value
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~than a straight—linerfoute conneétihg the endpbinﬁs.. Differf'
entrépecifications of the parameters may result in differenﬁ
"qorridors béing seléétéd,»and'in its current form the pro-'
" gram will in general select different corridors depénding on
which of‘thevendpoints is use& és the'stafting péint. The -
'béét approach  at présent’éeems'to be “to generate several
&ifferent corridor alternativeé,-starting at each of the
endpoints; and then select the ones that are highest in
their'éVefage value fofffurtﬁer study‘and evaluation. Above
all;'it.shouid be remembered that the.cdmputer-assisted
prdéedures for corridor selection. outlined in this study are
inténded only'tovsupplementiand-support human decision- .

making; not to replace it.

The results of this study generally support the use
of éémpOsite mapping techniques for the selection of scenic
road corridors in forest areas. There are,'howevef, still
several important questions which need to be investigated
further.

First is the question of thervalidity of slide
sequences as representations of forest roads. Individual
slide SBE's have been validated against judgments made by
on—site*observers, but the‘procedure of showing sequences of-:
slides to repreéent sections of road has not been validated

in the field. There'is no guarantee that a slide sequence
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is'an-adequate proxy for actually fidiﬁg bﬁ the réad;, Such
facfbré as the quality of the roéd-surface,Athe feeling of
movement,'the,continuous nature of thegchangiﬁgwscénes, and
the sense of direpti@ﬁ and location aré all lost in a slide
présentation, and these may be impprtant'détermiﬁéfs.in road
- aesthetics. Also, the.pfocedure may be valid for some
' situations‘and not for others. For example, slide éequences
mighﬁ'adequately-represent a ridé on a smooth, paved:road,
but noﬁ on a rough jeép,trail.; Further, the question of
sample,density should be considered.,VWé;have notAdeté:ﬁined-

i

how many slides per mile of road are béSt‘fqr repfésenting:
the road. The time,aéd expense invoi&ed in field validation
are considerable, but . .if these results -are to be;appliéd'tq
road corridor decisions, the problemiQHOuld be deéit»with.
Next, the use of the mean SBE as a predictor of the
" scenic quality of a section of r@ad should be tested for
longer sections of reéd, and for entire routes. The results
of the cuﬁulative'judgment_group‘in Experiment I may providé
somé preliminary information about this. The high correla-
tioﬁsrbetween this group's SBE's and the_individual'judgment
groupé' SBE's suggest‘that the cumﬁlatiVe judgment of the
road route at-éach‘poiht was Iargely determined by the view
which had just been presented. Thélcumulativevjudgments‘
did, however, teﬁd toward a éonstant value at the end of fhe

presentation, and the final cumulative SBE was approximately
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equal to the:meén of the'SBE's’given ﬁo'siidés by the area
instfugtion groﬁp.A (The final*cumﬁlétiVeVSBE was O,rand the
mean area SBE for the fduteuwaS'—6. _Tﬁestandardfdeﬁiation
of area SBE's was 37.5.) | |

Even‘if the mean SBE is avgoodvpredictor of evalua-
tions of the overall quality of an entire road route, other
methods for representing the scenic quality of a route
should be examined. A-single'index,_such as the mean SBE,
loses ﬁost'of the information about the uniquelpoint-to—
point-variations;in scéniéuquality‘of each  route. Scenic
'profiies (e.g., Figures 2Iand 3) 'on the othér"hand; retain
all this information, but aré difficult to interpret and
-compare. Representations of intermediate compléxity may
'prévide a better balance between informational content and
ease of application. |

Thé'role of attention and memory in road aesthetics
is another impértant topic. A person travelling on a road
seleétively attends to various features, and this affects
his later recall of features seen along the road (Carr and
Schissler 1969). This; in turn, may influence the driver's
subsequent aesthetic impression of the road, Distinctive
ViéwsAmay be more easily remembered, and.may have a dis-
proportionate influence ‘on the observer's final evaluation
of the road. The’deéc:iptions and ratings of distinctive

slides obtained in Experiment I suggest that.while both
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attractive.and unattraCtive sceneS‘ére.remembered; there may
be a somewhat greater tendency to fecall views of high -
scenic quality. If this is the case, thén aucorridor'
selection procedure whiéh ﬁof-only ééeké to maximize the
average scénic qﬁaiity 6ver the‘corridof, but'alsdzgoés
through. as many sceniéally attractive locations as poséible
may be especially useful. Further research will be heces—
sary to Verify the existence of such an effect, and to
determinelits‘significance for the'qorridor»selectioﬁ
process. , | |

Finally, the placement of roéds7in forest areés
should depend not only on the aestheti@.quality-of the-
view from the road, but also on the sceﬁic-iﬁpadt_on;people
such as‘hikérs and hunteré,'WhO'are not actually using the
road. The visibility of ﬁhe road is an important aspect of
this quéstion, and becomes a complicated problem in forest
areas), where trees of>various~sizes and .densities stand
between the road and the-potential obsérvér.

| »Ultimately,,the}sélection of corridors for sceni¢

forest roads should take into account all of these issues.
In this wéy the placement of forest. roads Will be based on

the most. accurate and complete information available.
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Table A-1.

Reliability correlations between observer groups for the-
AWoods Canyon p01nt sample. :

’ ' '~ Observer Groups ' ' '

.................. 2 03 A o 6 78 9 10
e 895  .875  .904 - .885  .868 928 .881  .878  .885

'S 865 < .868 866 841  .878  .808  .826 |

3 901 .81l .897 .868  .855 .874  .901
4 | .830 .860  .848  .814 .793  .846

5 808 .880  .865 .819 .838

6 873 .844  .844 . .836
7 910 .921 .887

8 .838  .847
79'

.878

:.864 .

€6



Table A—2. Reliability correlations between observer groups for the
- Woods Canyon road sample.
I '?f ' Observer Groups o
2. 3 4 = 6 7 8 9 10 11 12
1 .891 .702 .772 .759 .668 .744 .869 .773. .692 ' .803 .880
2 .884 .860 .866 .858 .878 .917 .812 .865 .935 .890
3 .866 .815 .884 .806 .783 .799 .914 917 .742
4 .815 .818 .854 .817 .882 .879 .920 .802
5 .867 .900 .787 .835 .830 .876 .811
6 .852 .820 .782 .902 .892 - .803
7 .824 .897 .909 .928 .827
8 .814 .831 .868 .885
9. .870 .878 .777
10 .938 .806
11

.858

G



' APPENDIX B
* INSTRUCTIONS GIVEN TO OBSERVERS

" Random Areas

The U.S. Forest Service manages our national forests
and,plaﬁs for.futufé uéés.r Each decision about land use in-
volves inputs.from many people: foresters, loéal residents,
landsgape aréhitects, planners, and the general public. In
our own research we are attempting to determine the aesthetic
or sceniC‘impaét“of various management alternatives. Ydur
participation is voluntary; if at any point you do not wish
to pérticipate further, please sit quietly until we are
finished. Do not put your name on the response sheet; all
~of your respoﬁses will remaih:anonymous.A

I am going to show’ybuAsome colorzsiides of»seVéfal
wildland éreasw Each scéne represents a larger area. I
- would like you to evaluate the scenic quality of the area
in which each slide was taken, rather than the slide itself.
The first few élides will be a previéw just:to give you an
idea of the kind of areas you will be seeing. After the
iﬁitial slides, I will annouﬁce that you are to begin rating
the next slides, using the'rating'resﬁonse scale at the top
.of your response sheet. Note that the séélé ranges from

55
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zero; méaning you jﬁdge-the‘areaﬁto be very low.iﬁ scénicfr
lquality, to nine;rindicating very high scenic quélity, ;The
number of ééch slide will appéar in theﬁsmail‘circleﬂon-the
left side of the screen. You should éssign one fating;ifrbm
zerb.to nine, to each slide;_ Your rating'should indicate
your'judgmént}dfrthe scenic beauty of thé-éréé-reﬁreseﬁted,
by the slide. APlease use the full range ofrnuﬁbers if'yOu'

possibly can and please respond to each slide. Are there:

any questions before we begin?

Road.Views

The U.S. Forest Service managés"éur'national forests
and plans for  future uses. Each decision about lénd use
involves inputs from many people;.forestefs, local resi-
dents, landscape architects, planners, and the general
public. In our own research we afg attempting té.determine
the aesthétic or scenic impact of various management a1terna-;
“tives. Your participation is voluntary; if at any point
you do not wish to participate fufther, please sit quietly
until we are finished; Do not put your name on the response
shéet; ail of yoﬁr responses will remain anonymous.

I am gding to:show you a series of slides which @ere
taken along a forest road. The slides were takenvabouéw
every one-tenth of a mile, and you will be seéiﬁg the

scenes in the same order that you would see them if you
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ﬁere actually dr1v1ng ovVer the road Each slide represente
- the view Whlch you would see from the road at that p01nt - I
would.like you to evaluate the scenic quallty of the view
represented by each sllde rather than the slide 1tself. The
 first few slides will be a preview jdst to give you an idea
of the kind of viewe you will be seeing. After the initial
dslides, I will announce that you are to begin rating the
next slides, using the ratingiresponse.scale at the:top of
ycur response»sheet; Note that the scale ranges from zero,
Vmeanihg:you judge‘thefview”from the road~tc*be very low in
scenic quality, to niney-indicatingrvery high scenic-quality.
The number of each slide will appear in the small circle on.
the left side of the screen. You should assign one rating,
from zero to niﬁe, to each slide. Your rating should indi-
cate your judgment of the scenic quality of the view from
- that pcintlcn the road. Please use the fullvrange of ndmbers
if you possibly can and please respond to each slide. Are

there any questions before we begin?

The U.S. Forest Service manages our national forests
and plans fcr:future uses. Each decision about land use
involves inputs from many people: foresters, local resi-
dents, landscape archltects planners, and the general
| public. In our own research we are attempting to determine

the aesthetic or scenic impact‘of various management
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iélﬁernatiﬁes. Yoﬁrlparticipatidn is'vbluntary; if at aﬁ&
_ point you do not wish fo pafticipate further, please sit
quietly until we are finished.' Do not puﬁ yoﬁr name'on_the
response sheet; all of yéur respbnses will remain anonymous.

I am-gbing to shqﬁ.you a series of-slideslwhich were
" taken along,arforeét road. The slides Were:taken about
every one-tenth of a mile, and you will be seeing the scenes
in the same order that you .would see them if you were
actually driving over the'road. Each slide repreéents_the.
view which you would see from the road at that point. 'As
_you.look'at each slide, I would like you td evaluate the
écenic quéiity.of the entire'portion ofvthe<roéd which you
have seen up to thaﬁ point; thg£:is, aftetil@oking at each
slide, indicate what you think of the rbad~so far, based
on all the slides you have seen. The first few slides will
be a previewvjust to give-youianvidea of the kind'of vieﬁs
you will be seeing; After the initial slides, I will
Aanﬁounce that you are to begin rating the next slides,
using the rating response scale at the top of your response
Sheet. Note that the scaleAfangésnfrom zero, meaning you
jﬁdge ﬁhe road to be very low in scénic quality, to nine,
indicating:very-high scenic quality. The number of each
slide will appear in the small circle on the left side of
" the screen. lYoﬁ shoﬁld write doWn one rating, from zerb to
' niné} as each slide is shown. Your'rating'should-indicate

your judgment of the scemic quality of the entire road which
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you have seen up td that point! Please réspond'to'each

slide. Are there any questions before Wé begin?

" Road Sequences

The U.S. Fofesf Service manages our national forests
aﬁd plans for future uses. Each decision about land use
'involVes-inputs'from many people: foresters, local resi-
dénts, léndscape afchitects, planners; and the general
public. In our own reseafch we are attempting to detérﬁine
the aesthetic or scenic impact of various ménagemential—
,terﬁatives. Your participétion ié voluntary; if at aﬁy |
point you do not wish to participate fﬁrther, please sit
quietly until we are finishéd.  Do not put your name on the
response sheet; all of your responses will remain anonymous.

I am going to show you a series of slides which were .
téken along a forest road. The slides were taken about.
evéfy one-tenth of a mile; and jou_will be -seeing the
scenes in the same order that you would see them if you
were actually driving over the road. Each slide represents
the view which you would see from the road at that point.
After évéry five slides, the screen will be empty forva
short while. During that time I would like you to judge
the scenic qualityrof the section of road represented by
the five slides you just saw; that is, aftér.looking_at'

each group of five slides, indicate what you think of that
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~ section of'tﬁekrbéd; based on the five Slidés'you have“séen;
“The fifst feW.slidés will be a ﬁreview justlto'give you an’
idéa of the kind-éf.vieWSIYbu will be séeiné. After the
initial slides,‘I'will aﬂnounce”that you are to begin rating
the next slides, using the‘ratihg response séale at the top
of your responsé sheet. NQte'Ehat the scale ranges from
zero,'meaning ydu judge that éectioﬁ bf roéd'tb-be Very low
in scenic quality; to nine, indicafing very high scenic |
quality. The number of each seCtion»of roadywill aﬁfear iﬁi
the éﬁall circle on the left side of the screen.- Yéu,sﬁduld
write down one rating, from zero to nine,rafter evefy five
slides. Your rating should indicate your judgmeﬁt of the
scenicrquélity bf the entire section of road représented by
those five slides. Please make a response for every sec-
tion of road. Are there any queétions befOre.we begin?

Overall Rating and Description of
- Distinctive Slides

: Néw'please give an: evaluation of the overall sceﬁic
quéiity of the entirevset of slides you have just seen,
using the new response scale on the top of the second
resanse,sheeﬁ. Note that this-sca}e is different from
the one you used before. The new scale has six poiﬁts
insteadrof ten. On this new scale, a one indicates very
low scenic, quality, and a six indicates very high scenic

quality. You should write a number from one.to six in the
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space'provided'on yourﬂresponsé sheet toAindicate.your
evaluation of thékSCenic beauty of the entire éet of slides.

| Ndw I would like you to déscribe briefly; in the |
spacé piovi&ed, the speéific slides which you remember as
being particularly distinctive 6rIWhich stand out in your .
mind_for'any réaSon.- In particular, describe any slides
which you thought of while méking ybur o&erall evaluation.
For. each slide you describe, also please gi&e a rating fof}
that'siide's‘scenic quality, as you rememberrit, using the 

new:six—point scale at the tép'of your response sheet.



APPENDIX C

DESCRIPTIONS AND RATINGS OF THE SCENIC QUALITY OF
' RECALLED SLIDES 'IN EXPERIMENT I
Following the;pfesentatioh Qf élides-in Ex?eriment ’
‘-}I, obsérvérs in all three groups Wefe asked to give a rating
'”of the oVerall.scenic quality ofTﬁhe entire set of slides.
They were also.instructed to describe any diétinctive slides
which they recalled and to rate thevquality of;those slides.
| | Theféhafaéteristiés of 'slides most ffeduéntly dé;
" scribed by observers after the presentation are listed in
Table C-1, classified according to whether most oBservers
‘rated them as being high or low in scenic quality. The
third columﬁ lists those features which were rated either
neutrally or inconsistently.
There were no appreciablé differences between the

three groups in the way in which they rated the whole éét

of slides, or the distinctive slides which they recalled.
For this reason, the ratings of.all_three'groﬁps were com-
bined. Figures C-1 and C-2 show, réspectiVely, frequency
histograms of the overall rating of the route aﬁd of ratings
:of the'individual slides recalled as distinptiVe. While

the distribution of overall ratings is fairly symmetric,
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1the dlstrlbutlon of ratings’ of recalled slldes appears |
blmodal with most of the ratlngs falling at the hlgh end
of the scale ' Flgure Cc-3 shows a frequency hlstogram of
the dlfference between each recalled sllde s ratlng and the
overall. rating Whlch that observer gave to the entire route.
- This was done to discover whether observers tend to recall
slides which they perceived as being more attractive or .
less attractive thah the route'as a whole. rThe result sug-
gests a tendency on the part of observers to recall slides
which are attractlve somewhat more. often than. unattractlve

ones..

W
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Table C-1. Landscape features frequently recalled by

observers

Attractive

Unattractive

Neutral or

Inconsistent

Grassy meadows
Mountain peak
View of tree tops

Grass and plush
green follage

Small clearings

Large healthy trees

Trees other than
pines

 _Fa1len'dead trees

Stumps and dead
branches

Barren rocky
ground

Dense stands of

small, dry trees

Large fallen
logs ‘ '

Paths or
roads

Rocks

Bent or Lean-
ing trees

Hillsides
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Figure C~1. Frequency distribution of ratings of the over-
all scenic quality of the slides used in
Experiment I. o '
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