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Abstract 

The US Supreme Court recently determined that experts from all fields of knowledge must demonstrate the reliability and 
validity of their testimony. While the broader implications of their finding have yet to manifest itself, it clearly has the 
potential to challenge all manner of professional practices. This paper explores the reliability of visual quality ratings of 
landscapes, and the validity of photographic representations used when making these ratings. A review of the literature finds 
that relatively few studies reporf reliability or validity coefficients. Those including such reports give reason for some concern. 
Data from several studies are re-analyzed to demonstrate how professionals should evaluate the reliability and validity of their 
visual landscape assessments. @; 2001 Elsevier Science B.V. All rights reserved. 
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1. Introduction 

Visual landscape assessments involve the inventory 
and evaluation of diverse visible attributes of the 
landscape for purposes of planning, design and man- 
agement. Such assessments may involve expert 
appraisals or public judgements, but they are always 
conducted by landscape professionals. As currently 
practiced, visual assessments are firmly grounded in a 
tradition of knowing that requires the collection of 
empirical (often quantitative) data for analysis through 
systematic means. That is, we believe the landscape 
has a physical reality independent of people that 
can be characterized through various measurements. 
The landscape also has a reality that depends on our 
individual perceptions. These perceptions can be 
characterized or measured by various means. While 
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beauty (and other perceptions) may be "in the eye of 
the beholder." we believe that large groups of people 
share similar landscape perceptions, either because of 
biological heritage or common cultural and personal 
experiences. Attendant with this perspective of 
research or practice is the normative belief that to 
be good our work must be both reliable and valid. 

This paper reviews two issues of particular impor- 
tance to scenic landscape assessments: ( I )  the degree 
of similarity among evaluators, which is a test of 
reliability, and (2) the equivalence of judgements 
made from photographs and in the field, which is a 
test of validity. The rest of the introduction describes 
why reliability and validity are a concern for visual 
landscape assessment. In the following sections, the 
literature supporting the common practice in land- 
scape assessments is reviewed for each of these 
concerns. Data are presented that cast doubt on com- 
mon practices, and a more responsible approach is 
proposed. 
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I .  I .  Reliabili~ and validiv as professional 
responsibilities 

What is it that distinguishes a visual landscape 
assessment prepared by an expert compared to an 
ordinary citizen? Landscape architects form the pri- 
mary professional group conducting visual landscape 
assessments in the United States. The American 
Society of Landscape Architects' Code and Guide- 
lines for Professional Conduct requires that its mem- 
bers "not mislead . . . clients," and "undertake to 
perform professional services only when they . . . 
are qualified" (ASLA, 1998: 6). However, this says 
little about what standards to expect from visual 
landscape assessment experts. Recent rulings from 
the US Supreme Court are much less ambiguous about 
what it means to be an expert. 

Since 1923 the standard under which US Courts 
permitted expert testimony was whether he or she was 
"generally accepted" by the relevant scientific com- 
munity (Marshall, 1993). In Daubert (1993), the US 
Supreme Court asserted a new standard for determin- 
ing what qualifies an expert to provide factual testi- 
mony. Before accepting testimony on facts or data, the 
trial judge must ensure that the "expert's testimony 
both rests on a reliable foundation and is relevant to 
the task at hand." The judge must further determine 
that the testimony will be relevant "by demanding a 
valid scientific connection to the pertinent inquiry as a 
precondition to admissibility." The focus in Daubert 
was on scientific findings. The court offered four 
possible considerations for determining the admissi- 
bility of scientific testimony: (1) whether the theory or 
technique is falsifiable and has been tested, (2) 
whether it has been subjected to peer review and 
published, (3) what is its known or potential error 
rate and what are the standards to control it, and (4) 
widespread acceptance by the relevant scientific com- 
munity. In Kumho (1999) the Court reaffirmed their 
ruling and extended it "not only to 'scientific' testi- 
mony, but to all expert testimony." The facts of this 
case concerned whether a tire failed from a manufac- 
tyring defect or other cause. Of particular importance 
to us is that "the specific issue before the court was not 
the reasonableness in general of a tire expert's use of a 
visual and tactile inspection" to obtain data, but the 
"particular method of analyzing the data thereby 
obtained, to draw a conclusion regarding the parti- 
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cular matter to which the expert testimony was directly 
relevant."They further clarify that "the relevant issue 
was whether the expert could reliably determine the 
cause of this tire's separation." In fimho, the expert 
"failed to satisfy either Daubert 's factors or any other 
set of reasonable reliability criteria." 

A central feature of environmental decision-making 
in the United States, as well as elsewhere, is its 
adversarial nature. These US Supreme Court rulings 
shed significant light on what all experts must do to 
establish the reliability and relevance of both their data 
and methods of analysis. It is the experts' responsi- 
bility to establish the reliability and validity of their 
methods generally, and as applied to specific studies. 
We believe that few involved with visual landscape 
assessment are prepared to do this. The following 
review of the literature establishes that there is cause 
for concern. Procedures to evaluate the reliability of 
landscape ratings and the validity of landscape repre- 
sentations are presented here in the hope thit they will 
be widely employed by those preparing visual land- 
scape assessments. 

1.2. Visual landscape assessments in practice 

We believe that few of those conducting visual 
landscape assessments are prepared to meet the 
Supreme Court's criteria for expertise. Most assess- 
ments rely on one of the established procedures 
(Countryside Commission, 1993; Smardon et al., 
1988; USDA, 1995, 1974; USDI, 1980; USDOT, 
198 1). However, they are frequently adapted for local 
circumstances, or in other ways "improved." The 
assessment begins with a desk study to become 
oriented to the area, determine its boundaries, and 
prepare the fieldwork. Typically only one professional 
conducts the field evaluation at any pafiicular site. 
This may include completing systematic evaluation 
sheets or simply taking field notes. Photographs are 
normally taken to document the area, but often with- 
out any explicit approach to selection beyond a desire 
to be "representative" (Hull and Revell, 1989). Upon 
returning to the office, the field data are organized. If 
the study is associated with an impact assessment, then 
visual simulations may be prepared. If the project is 
politically charged, a group of evaluators may rate 
slides or photographs of the site with and without the 
proposed project. However, evaluations are always the 
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result of an individual's experience, not a group's 
experience. The professional analyzes these data 
and prepares a report that includes only mean ratings. 

Issues conceming the reliability and validity of the 
photographic representations and the evaluations are 
not considered. If a reviewer raises these issues, the 
response will be that research by Daniel and Boster 
(1976), Shafer and Richards (1974) and Zube and 
colleagues ( 1974), has shown that photographs can 
be used with confidence in visual assessments. As for 
the procedures used, the reply will be that they are 
"widely accepted" and the evaluations were made by 
a qualified professional. It is unlikely that they are 
prepared to demonstrate how the work of Daniel, 
Shafer or Zube relates to their specific project. Nor 
could they refer to work demonstrating the reliability 
of the evaluation methods they use, particularly as 
applied to their specific project. 

1.3. Units of analysis 

We found reason to be concern after conducting the 
literature reviews summarized below. When reporting 
the reliability of landscape ratings, authors almost 
always report the reliability of the group's mean rating 
and not the reliability of individual ratings. Similarly, 
when evaluating the validity of photographic land- 
scape representations, authors almost always report 
the correlation of mean ratings for a group of repre- 
sentations compared to ratings of the actual settings 
they represent. The validity of individual representa- 
tions are rarely considered. We believe this practice is 
in error because it fails to represent the way landscapes 
are experienced by the public or evaluated by land- 
scape professionals. This error is known by social 
scientists as the "ecological fallacy." 

Robinson (1950) first demonstrated the error of 
using a group measurement to substitute for individual 
measurements. He defines an analysis of individuals as 
being when "the statistical object or thing described is 
indivisible." An ecological analysis occurs when the 
"statistical object is a group" of individuals. Robinson 
provides dramatic examples of where grouped data are 
erroneously used to describe individual attributes. 
Since landscape ratings are an individual activity in 
practice, then an analysis of the reliability of ratings 
must begin with individual rather than group data. 
Similarly, we normally evaluate individual sites or 

views. Therefore, the validity of representations must 
also be evaluated at the site level, and not for an 
aggregation of sites. 

However, we acknowledge that there may be times 
when it is appropriate to consider the reliability of a 
group's mean rating or the validity of a group of 
representations. There is a recent exchange in the 
literature about the appropriate unit of analysis for 
environmental assessments involving human behavior 
or perceptions (Levine, 1994, 1996; Richards, 1990, 
1996; Richards et al., 199 1). While the unit of analysis 
may not be an open and closed decision, we believe 
that most landscape assessments are condqcted by an 
individual of a specific site or sites. Evaluations of 
landscape assessment reliability and validity must 
reflect this practice. As described above, the Federal 
courts also expect experts to demonstrate the relia- 
bility and validity of their specific judgements, as well 
as the reliability and validity of their general proce- 
dures and practices. 

2. Evaluating the reliability of ratings 

Reliability refers to the dependability or consis- 
tency of something that is done repeatedly. Measure- 
ments, such as those made with rating scales, are 
reliable when they are similar, even though made 
by different people, or at different times. The average 
correlation among separate measurements is the nor- 
mally accepted test of their reliability. Among psy- 
chometricians, reliability coefficients of 0.70 or 0.80 
are normally expected from sound research. In applied 
settings, where the measurements are the basis of 
important decisions, reliabilities of 0.90 and above 
are expected (Nunnally, 1 978). 

Since professional or public landscape ratings may 
have important consequences, it is surprising that 
relatively little attention is paid by most researchers 
and practitioners to the reliability of landscape assess- 
ment methods - and there is a lot on which to focus. 
For instance, how many photos are needed to reliably 
represent different landscapes (Daniel et al., 1977; 
Hoffman, 1997)? When a long series of landscape 
scenes are being evaluated, are the same standards 
being reliably applied throughout the sequence (Pal- 
mer, 1998)? Are landscape evaluations stable after a 
year or two (Hull and Buhyoff, 1984); how about after 
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10 years (Palmer, 1997)? While these and other ques- 
tions of reliability are all important, this paper focuses 
on the reliability of raters. 
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scenic preference ratings as reported in 13 studies 
involving a total of more than 1000 people. A cursory 
review of these values gives one an overall feeling of 
confidence in landscape ratings. 

2. I .  Calc~llating reliability coeflcients 
2.3. Reliability of individual ratings , 

There are diverse ways to estimate the reliability or 
agreement of a rater's judgements (Ebel, 195 1 ; Jones 
et  al., 1983; Tinsley and Weiss, 1975). The two most 
common approaches to describe reliability are the 
average interrater correlation and the intraclass cor- 
relation. The average interrater correlation is the mean 
of the painvise product moment (e.g. Pearson) corre- 
lations between all the members of a group. Estimates 
of the reliability for any size group are made by 
adjusting the average interrater correlation using the 
Spearman-Brown formula (Nunnally, 1978). Its 
advantage is simplicity of calculation. Most statistical 
software programs require only one instruction to 
calculate all of these correlations and a spreadsheet 
can be used to find their average. Its disadvantage is 
that ratings with parallel profiles have a high correla- 
tion, even though their systematic differences may be 
significant. The loss of between-rater variation gives a 
more optimistic estimate of reliability, which also may 
be significant. 

The intraclass correlation is calculated from speci- 
fic mean square components of an analysis of variance 
(ANOVA). There are many possible ways to calculate 
the intraclass correlation. Specifying the appropriate 
ANOVA model and properly calculating the intraclass 
correlation requires a level of statistical sophistication 
not often found among landscape assessors (Shrout 
and Fleiss, 1979). However, there are situations where 
the intraclass correlation can be calculated, and the 
interrater correlation cannot. In addition, the intraclass 
correlation can easily account for between-rater var- 
iation, which may result in lower reliability. This 
approach is advised by most authors (Ebel, 1951; 
Jones et al., 1983; Tinsley and Weiss, 1975). 

2.2. Literature review 

The general practice for reporting reliability of 
scenic landscape assessments is to focus on the cor- 
relation between the mean ratings of two or more 
groups, or the reliability of a group's mean rating 
(Palmer, 2000). Table 1 summarizes the reliability of 

A11 the rating reliabilities in Table 1 are for group 
means, or represent the mean correlation among 
groups. "However, if the raters ordinarily work indi- 
vidually, . . . then the reliability of individual ratings is 
the appropriate measure" (Ebel, 195 1). In most cases, 
landscape ratings are actually made by individuals, 
and evaluating only mean group ratings is an example 
of the "ecological fallacy." 

The few studies that report the reliability of indi- 
viduals are instructive. For instance, Patsfall et al. 
(1 984) calculated an individual reliability of 0.23 for 
preference ratings, down from a reliability of 0.92 for 
the group of 41 raters. Feimer et al. (1979) called for 
more studies of individual reliability of landscape 
ratings. Their group of 22 students had an individual 
reliability of 0.02 for scenic beauty judgements, while 
22 landscape professionals with the Bureau of Land 
Management (BLM) had an individual reliability of 
only 0.14. Results such as these leave one with much 
less confidence in individual ratings. 

The difference between individual and group relia- 
bility coefficients is further illustrated for three studies 
in Table 2. In 1986, Palmer and Smardon (1989) 
surveyed a random sample of residents and attendees 
at a public workshop to study the human-use values of 
wetlands in Juneau, Alaska. The survey included 16 
photographs representing the range of local wetland 
types and conditions. The second study in Table 2 
began as part of a community effort to develop a 
comprehensive plan for Dennis, Massachusetts. In 
1976, a random sample of registered voters evaluated 
56 photographs representing the town (Palmer, 1983). 
These ratings are compared to those from employees 
of the US Army Corps of Engineers which were 
gathered in preparation for a training course in land- 
scape aesthetics (Palmer, 1985). The third study eval- 
uated simulations of different harvesting intensities, 
patterns, and patch sizes of clearcuts in the White 
Mountain National Forest, in New Hampshire (Pal- 
mer, 1998). Respondents included a random sample of 
regional residents, opinion leaders in the management 
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Table 2 
Reliability coefficients for scenic preference ratings from three studies" 

Location Respondents n In terrater Intraclass( 1 ) Intraclass(~z) 

Juneau, AK 

Dennis, MA 

Residents 406 
Public meeting attendees 4 1 

Registered voter 68 
Environ. professionals 118 

White Mountains, NH Residents 
Opinion leaders 
USFS employees 

-- - -- - -- - -- 

" Notes: the number of photographs evaluated in Juneau was 16, in Dennis it was 56, and in the White Mountains it was 64. 

of the area's forests, and environmental professionals 
stationed on National Forests in the northeastern 
quarter of the US. 

In several instances, the interrater and intraclass 
reliability coefficients for individuals give essential 
the same results. In those cases where the intraclass(1) 
correlations are significantly lower, it reflects the 
substantial variation among the raters within the 
group. In all cases, the intraclass(n) correlation mea- 
suring the reliability of the group's mean rating is 
much higher than the reliability coefficients for indi- 
viduals. While these group mean ratings can be used 
with confidence, the use of only one or two indivi- 
dual's ratings should be viewed with suspicion. 

6, 

position, scale, shape, and texture. All of these char- 
acteristics have a physical reality that can serve as the 
evaluation criterion. Verifying accuracy is particularly 
critical for the simulations of proposed conditions 
used in visual impact assessment (Sheppard, 1989). 

Realism refers to an observer's "response equiva- 
lence" when viewing the real setting or a photographic 
representation. This may be a difficult determination 
because it relies on indirect measures of the observer's 
experience of the type questioned above by Ebel 
(1961). Even with the difficulties associated with its 
measurement, the response equivalence is a funda- 
mental requirement for many landscape assessments 
and is the focus of this section. 

3.1. Calculating validity coeficients 
3. Evaluating the validity of representations 

Validity refers to the degree that something is as it 
purports to be. The validity of measurement scales and 
indices has long concerned social scientists. Almost 
40 years ago, Ebel (1961) questioned whether this 
obsession is well placed. "So long as what a test is 
suppose to measure is conceived to be an ideal quan- 
tity, unmeasurable directly and hence undefinable 
operationally, it is small wonder that we have trouble 
validating our tests"(Ebe1, 1961: 643). He suggests 
that we settle for reliable and useful measurement. 

However, the validity of using photographs in visual 
landscape assessments is testable by comparing them 
to the settings they are intended to represent. Sheppard 
(1982: 14-15) identifies two basic types of validity: 
accuracy and realism. Accuracy refers to "replicating 
the physical and visual qualities," such as color, 

The first issue in testing the response equivalence 
between photographic representations and the actual 
setting they represent is how to capture meaningful 
responses. The normal practice is a pairwise compar- 
ison of ratings completed on site and while viewing 
the representation. It is assumed in this .paper that 
rating scales are a valid way to measure visual experi- 
ence, though this is a topic that warrants further 
investigation. 

There are two approaches to calculating validity 
coefficients. The most common is to demonstrate a 
similar response pattern by calculating a correlation 
coefficient, normally the Pearson's product-moment 
correlation coefficient. However, correlation only 
measures a similar pattern of response. A high cor- 
relation is possible even though the actual values 
may systematically differ by a significant amount. 
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Student's t-test or analysis of variance is used to 
identify whether a significant difference exists 
between particular field and photograph ratings. We 
were not able to find any statement of expected 
validity standards, but believe that Nunnaly's (1978) 
requirement of a minimum correlation of 0.70 and a 
preferred correlation of 0.90 are desirable targets. 
There should not be a significant difference between 
the field and photograph ratings. However, as a prac- 
tical matter, significant t-tests may occur simply by 
increasing the number of respondents. It may be 
appropriate to consider a measure of agreement, rather 
than difference (Tinsley and Weiss, 1975). 

3.2. Literature review 

Stamps ( 1990) identified over 1300 citations that 
appeared to use photographs to evaluate environmen- 
tal preference. His purpose was to use the statistical 
principles of meta-analysis to calculate the combined 
size-effect over all the studies (Rosenthal, 199 1). 
However, he found only 44 studies that could possibly 
be used in a meta-analysis, and only 11 published 
articles that met the meta-analysis requirements of 
reporting the correlation between preferences based 
on photographs and the actual scenes from at least 4 
sites. In other words, just a few percent of the studies 
Stamps identified attempted to validate the use of 
photographic representations. 

Stamps' meta-analysis has been extended here to 
include a total of 19 studies that explicitly tested the 
validity of single photographs or slides to represent the 
landscape for visual preference evaluation. The find- 
ings of these studies, which are briefly characterized in 
Table 3, are reported in more detail by Hoffman and 
Palmer (1 994). Collectively, these 470 sites produce 
an overall size effect (i.e. the weighted average cor- 
relation) of 0.80, which appears to support the reason- 
ableness of using photographic representations for 
scenic landscape evaluation. 

However, there are problems with this approach. 
The first is known as the "file drawer problem," an 
effect with which most researchers are familiar (Iyen- 
gar and Greenhouse, 1988). Publishable research gen- 
erally requires positive results, while negative results 
are simply stored away in the file drawer. However, 
there are a few cases that indicate photographic repre- 
sentations may not always be valid. For instance, after 

evaluating the validity at eight sites in their study of 
the Connecticut River Valley, Zube et al. (1 974: 49) 
conclude that: 'All of the analyses suggest that 
panoramic and wide-angle color photography may 
be valid landscape simulation media" (emphasis 
added). Yet two pages later they devote a full page 
to discussing the significant differences found at two 
of the eight sites between the field and Fhotograph 
ratings using 18 landscape description scales and the 
presence of 5 1 landscape features. 

Brown and coworkers (1988) evaluated the validity 
of photographic representations at 1 1 campgrounds. 
While they found there was a 0.76 correlation 
between the mean direct field and mean photograph 
ratings, these means were also significantly different 
from each other (t = 6.8, p < 0.0001). They con- 
clude by stating that, "our results suggest that the 
campers, who had demonstrated in photo-based eva- 
luations that they were discriminating judges of 
forest conditions, still generally liked where they 
were more than any photographically represented 
alternative. Which evaluation, then, is to be believed? 
Should society disregard the preferences of public 
panels that provided their reasoned discrimination 
among a set of options if, in the act of participation, 
campers report a strong preference for things as they 
are?" 

In perhaps the most disquieting study of all, Dan- 
ford and Willems (1 975) used 16 semantic differential 
scales to evaluate the setting of the Bate~~College of 
Law at the University of Houston. A group of students 
were taken on a tour of the College with 62 "standard 
stops." Another group viewed slides of the 62 standard 
stops. The results indicated a high agreement between 
the ratings given during both experiences of the site. 
However, another group without any previous experi- 
ence with the site were asked "to complete the 
response instrument based solely upon personal 
expectations concerning (a) what one would expect 
a law school to look like and (b) how one would expect 
a law school to make one feel."This group's evalua- 
tion of the site was indistinguishable from the other 
two groups! The authors conclude by warning that 
"using comparisons of subjective ratings to show 
convergent validity between simulations and real, 
intact environments is not enough." Clearly more 
attention needs to be given to questions of representa- 
tional validity. 
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3.3. V a l i d i ~  of individual photographic 
representations 

All of the studies in Table 3 validating photographic 
representations are for groups of scenes. Therefore, 
these studies all fall prey to the "ecological fallacy" 
by failing to recognize that each photo represents a 
specific view at a specific site, not the landscape 
generally. The remainder of this section will present 
results that illustrate this issue. 

The materials and data to investigate photo validity 
are drawn from three studies summarised in Table 4 
that were conducted in northeastern hardwood forests 
to better understand major forest management issues. 
The visual affect of harvesting alternatives were simu- 
lated in this study from two vista sites in the White 
Mountain National Forest: Sugarloaf and Welsh 
Ledge (Palmer et al., 1995). In all there were 30 
simulations representing different sized clearcuts, pat- 
terns and intensities. Also included among these 
simulations were the photograph of the original view 
taken the previous year and a completely revegetated 
simulation. A total of 26 different hikers at each site, 
used a 10-point bi-polar scale to rate the scenic value 
of all 32 scenes. The interviews were conducted in the 
field at the view point. The hikers also rated the 

actual view and were asked to locate the scene 
that most resembled the view from among the 32 
photographs. 

Cuyler Hill State Forest in Central New York is a 
demonstration site for uneven-age single-tree selec- 
tion silviculture (Hoffman and Palmer, 1994). The 
area was marked according to research guidelines and 
harvested by a commercial logger in late-August 
1993. The last previous harvest was in mid-1970. 
Two existing data collection points with similar 
appearance were selected in the treatment area and 
a third point from a neighboring unharvested stand 
with similar forest structure was selected as a control 
site. All three sites were photographed in mid-July 
1993. The two treatment sites were rephotographed a 
week after the harvest. The slash was lopped to the 
ground at one of these sites, and rephotographed. This 
resulted in the sites representing three different field 
conditions: uncut, slash, and lopped. Two non-over- 
lapping views were photographed using color 35 mm 
film at all three sites in their uncut condition, at two 
sites in their slash condition, and one with the slash 
lopped. All three sites were visited by 12 landscape 
architecture students during September 1993. A total 
of 24 bi-polar scales were used to describe various 
visible forest characteristics, including overall scenic 

Table 4 
The validity of photographs to represent the scenic preference of views in three studiesa 

White Mountains, NF: view pointb Mean rating Statistics 

Field Photo 

Sugarloaf 
Welsh Ledge 

Cuyler Hill SF: treatmentC 
Uncut 
Cut w/slash 
Cut and lopped 

Allegany NF: density, treatmentc 
10 deer/m2, uncut 
10 deer/m2, thinned 
1 0 deer/m2, clearcut 
64 deer/m2, uncut 
64 deer/m2, thinned 
64 deer/m2, clearcut 
Uncontrolled, Sfailed clearcut 

" Significance levels are * p < 0.05, ** p < 0.01, ' * * p  < 0.001. 
Rating scale of I : low scenic value to 10: high scenic value. 

" Rating scale of 1 : beautiful to 7: ugly. 
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beauty. All participants rated the 3 field sites and 12 
photographic slides. 

Regeneration failure after harvesting in the Alle- 
gheny National Forest of western Pennsylvania has 
become a serious problem due to excessive browsing 
by the deer population (Hoffman and Palmer, 1994). 
Fenced plots at Fool's Creek have been established to 
study the effects of deer density on forest vegetation. 
There were two controlled densities of 10 and 64 deer 
per square mile. Within each density, there is an area 
that has been uncut, thinned to 60% stocking, and 
clearcut in 1968. A third unfenced site was clearcut 
and remained open to the natural density of >I00 deer 
per square mile. During the second week of September 
1994, a color 35 mm slide was taken at each site to 
represent each management condition, for a total of 
seven slides. On 16 October 1994, a group of 27 
students and their professors on a biology field trip 
evaluated all the slides and sites. They used 24 bi-polar 
scales to describe the forest's visible characteristics, 
including an overall rating of scenic beauty. 

The results from these three studies give reason for 
concern about the uncritical use of photographic 
representations, at least for studies of the scenic 
quality in the northeastern hardwood forest. There 
are significant differences and very low correlations 
between the field and photograph ratings in the White 
Mountain National Forest study. The respondents 
were interviewed at the sites where the photos were 
taken, a viewpoint with a breathtaking panoramic 
view. These hikers understood the scene they were 
looking at. Over 80% at each site recognized the 
clearcut patches in the on-site view, and over one 

no significant differences between the field and photo 
ratings. However, two of the three sites have unac- 
ceptably low correlations between the field and photo 
ratings. 

The results from the Allegany National Forest deer 
study show the scenic ratings for one of the seven 
photos is significantly different from the correspond- 
ing field ratings. While the correlations between the 
field and photo scenic ratings are acceptable at two 
sites, and marginal at a third, they are unacceptable at 
the remaining four sites. Once again, the results 
suggest caution in the use of photographic representa- 
tions. 

3.4. Single representations 

Another potential problem with using photographic 
representations is that they record a limited field of 
view. While an observer may experience the visual 
condition within an angle of 120" or more through 
slight movements of the eyes or head, the standard 
35 mm wide angle lens covers approximately 60'. All 
of the results reported in Table 3 are for single frame 
photographic representations. It is very unusual to find 
a study that uses more than one photograph to repre- 
sent the visual conditions from a particular viewpoint. 

The results in Table 5 compare scenic beauty ratings 
by 12 landscape architecture students of two photo- 
graphs taken at each of six conditions in Cuyler Hill 
State Forest. All the images are taken within what 
foresters consider homogenous conditions, leading 
one to expect no visual differences between them. 

third were able to pick the photograph of the site's 
actual condition from among the 32 very similar 

A comparison of scenic preference ratings for two photographs 
photographs. However, their comments made it clear from the same at Cuyler 
that they were not able to objectively ignore the 
dramatic context of the panorama when they were Site Treatment Mean rating Statistics 

directed to evaluate that portion of the on-site view 
represented in the photographs. In this case, the 
simulations were accepted as useful representations 
for the limited purpose of comparing generic alter- 
native harvesting scenarios. However, they would not 
be appropriate for assessing the visual impacts of 
harvesting alternatives from these particular sites. 

At the Cuyler Hill State Forest, the mean rating of 
the two slides was compared to the scenic quality 
rating completed while in the forest stand. There are 

Slide A Slide B t r 

X Uncut 2.90 2.60 1.10 0.69 
Y Uncut 2.35 3.30 0.21 0.54 
Y Cut with slash 4.45 3.25 2.76" 0.52 
Z Uncut 2.95 2.65 1.28 0.31 
Z bpped  slash 3.05 3.50 -0.78 0.67 
Z Cut with slash 4.25 2.30 2.30* 0.21 

Overall 3.33 2.93 3.1 I * "  0.55 

'Significance levels are *: p < 0.05, **: p < 0.01. ***: 
p < 0.001. 
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The correlations among the six matched pairs range 
from poor to mediocre. The ratings are significantly 
different for the two viewpoints with significant 
amounts of slash and tree tops left from the recent 
single tree selection harvest, as well as for the group as 
a whole. The mean rating for the two photographs at 
each site is used in the field-photo validity test. 

4. Conclusions 

Over the past 30 years, researchers have developed 
confidence in the reliability of rating scales to evaluate 
landscape qualities, and the validity of photographs to 
represent those qualities. While most studies have 
been limited to the assessment of scenic preferences, 
this confidence has been extended to all visible land- 
scape qualities. It seems that there is cause for concern 
if those professionals conducting landscape assess- 
ments embrace this confidence. 

The wholesale extension of high reliability for mean 
group scenic preference ratings to the judgements of 
one or perhaps a few professional landscape assessors 
is demonstrated in this paper to be unfounded. This is 
particularly true for visible landscape qualities other 
than scenic preference, which have not been as exten- 
sively studied. 

Similarly, past demonstrations of the validity of 
photographic representations have been averaged 
over a group of views, rather than for individual 
views. This paper calls attention to several instances 
where specific photographs poorly represented the 
scenic quality of the actual view. In some instances, 
this may be because no single photograph can 
represent the diversity readily seen from a particular 
viewpoint. Further, the extension of results based on 
scenic preference to other visible qualities is also 
unfounded. 

We would offer some recommendations to profes- 
sionals preparing landscape assessments, in the light 
of the US Supreme Court's recent findings about the 
need of an expert to demonstrate the reliability and 
validity of their methods and data both generally and 
specifically. 

1 .  Establish the reliabilip of professional ratings. 
This may be accomplished by having several 
professionals evaluate each view and then calcu- 

lating the reliability coefficient. It is also desirable 
to establish the relationship of professi6nal ratings 
to a criterion group, such as a random sample of 
the public. 

2. Establish the validity of each landscape represen- 
tation. This may be accomplished by comparing 
the ratings of the representations and actual field 
conditions from several individuals. In situations 
where the visual condition may be quite diverse, 
use panoramic images or more than one photo- 
graph from each viewpoint. 

3. Establish a record of preparing valid visual 
simulations. It is, of course, not possible to 
establish the validity of a simulation before it is 
built, but it is possible to validate the existing 
condition's representation. Professionals who fre- 
quently create visual simulations should establish 
a record of their validity by comparing ratings of 
them to ratings of the project as built. 

If professionals conducting landscape assessments 
follow this advice, then they should be able to meet 
any challenges to the reliability or validity of their 
work. 
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