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ABSTRACT 

Environment perception research has traditionally 

relied upon perceptual surrogates in the methodological 

assessment of landscape preference. The ability of 

surrogates to sufficiently represent particular 

environmental conditions should be a continual concern for 

preference research. Judgments of scenic beauty for two 

different mediums of representation, static and dynamic 

surrogates, of a Wild and Scenic river were compared to 

determine if the preservation of motion in necessary for 

sensitive judgments of scenic beauty. Flow level, a dynamic 

element of the river landscape, was hypothesized to 

influence judgments of scenic beauty only in the dynamic 

medium condition, and not in the static medium condition. 

The results indicated that subjects who rated scenes in both 

medium conditions were sensitive to changes in stream flow 

level. The method of presentation was also argued to have a 

substantial influence on preference ratings. 
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INTRODUCTION 

Traditionally, empirical research on the assessment of 

visual landscape-quality has been categorized into five 

different theoretical models (Daniel & Vining, 1983; Zube, 

Sell & Taylor, 1982). Common to each model is an attempt to 

explain systematic variation in the response of subjects to 

different environmental stimuli. Each model, though, 

differs significantly in its specification and measurement 

of variables used to explain variations in environmental 

preference. Regardless of how landscape quality is 

measured, however, all empirical research designs need to 

address the possible influence of methodological factors 

(Feimer, 1984) . 

Several authors (Craik, 1971; Brown & Daniel, 1987; 

Bosselman & Craik, 1987) have identified five general 

categories of factors that may influence the reliability or 

validity of any research design in environmental perception. 

First, the characteristics or demographics of the subjects 

sampled need to be considered. A number of researchers 

(e.g., Daniel & Boster, 1976; Shuttleworth, 1980) have found 

little influence of sample demographics, as long as the 

sample is randomly drawn from the population one wishes to 

generalize. However, other researchers (e.g., Craik, 1983; 
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Zube & Pitt, 1981) have found factors of personality, social 

economic status and professional training do influence 

ratings of scenic quality. 

Another important factor which may influence research 

in environmental perception is the type of media used to 

represent the environment (Craik, 1971). This issue 

concerns the adequacy, or sufficiency, of the media to 

represent important elements of the environment for whatever 

task the subject is asked to perform. A number of 

researchers (e.g., Daniel & Boster, 1976? Shuttleworth, 

1980; Zube et al. 1975) have compared color slide and 

photograph media to on-site assessments, and have reported 

high correlations between the representations and on-site 

scenic evaluations. 

Research involving evaluations of scenic preference 

must also consider what type of response provides an 

appropriate indicator of the observer's perception of the 

environment. Little difference has been reported between 

paired comparison, ranking and rating scale measures when 

appropriately analyzed (Buhyoff, Wellman & Daniel, 1982). 

However, response formats that involve semantic differential 

scales have been criticized for lack of discriminant 

validity (Danford & Willems, 1975). Craik (1971) also 

argued that the environmental attributes that are displayed 
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in the stimulus situation are important factors in 

environment perception research. The stimulus situation 

defines which environmental attributes are specified, 

measured and included in the model used to explain visual 

preference (McKechnie, 1977) . These measures range from 

direct measures of observable physical properties to 

generating psychological descriptors generated by observers 

to characterize an environment. 

Finally, the context of the experimental situation 

itself may influence environment-perception research. 

Cognitive and instructional sets to the subjects (Craik, 

1983), how the stimulus is labeled (Anderson, 1981), time 

allowed to view the stimulus (Wade, 1982) and the selection 

of other scenes among which the assessed scenes are shown 

(Brown & Daniel, 1987) have been reported to influence 

judgments of scenic quality. 

Daniel and Ittelson (1981) have argued that the 

response format and stimulus situation should strive to 

approximate 'real-world' circumstances to achieve a sense of 

ecological validity. Furthermore, the relationship between 

the assessment context and the 'real-world' context should 

be positive, indicating a sense of external validity (Brown 

& Daniel, 1987). Since many methodological effects are 

difficult to identify, both positions maintain that the 
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response format/stimulus situation unit used in an 

experiment should closely approximate 'real-world' 

conditions. 

Most environment-perception research, however, involves 

the presentation of stimuli and measurement of a subject's 

response in a controlled situation (e.g., a laboratory), and 

not on-site evaluations (Zube, Simcox & Law, 1987; 

Shuttleworth, 1980). Direct experience of environments is 

usually replaced by some representation of the 

characteristics or elements of the environment. Daniel & 

Ittelson (1981) distinguish between a surrogate, which 

serves "in the place of," but is recognized as being 

different from the environment, and a simulation, which 

assumes "the appearance of" the environment. With 

surrogates, subjects respond to the represented environment 

(e.g., a verbal description or a photograph); With 

simulations, subjects respond to the simulation itself 

(e.g., flight simulator). 

Static representations, such as photographs or slides, 

have been successfully used as surrogates to determine 

salient environmental characteristics and consistent 

landscape preferences (Daniel, 1983; Zube, Simcox & Law, 

1987). Photographic prints have been used to evaluate 

roadside views (Evans & Wood, 1980), assess scenic utility 
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functions (Hamilton, Buhyoff & Wellman, 1979) and evaluate 

potential camping sites (Daniel et al.f 1989). Color slides 

have been used to evaluate perceived scenic beauty of near-

view forest landscapes (Daniel & Boster, 1976), preferences 

in city scenes (Anderson & Schroeder, 1983) and the scenic 

beauty of the views afforded by alternate road corridors 

(Schroeder & Daniel, 1980). The relative ease of sampling 

environments, as well as low financial commitment, have made 

photographic surrogates the most commonly used 

representational model in landscape assessment research 

(Zube, Simcox & Law, 1987). 

Evidence for the validity of using photographs and 

slides as surrogates for natural environments has come from 

a number of different studies. Static representations of 

near-view forest scenes (Daniel & Boster, 1976), scenic 

vistas (Jackson, Hudman & England, 1978) and valley 

landscapes (Zube, Pitt & Anderson, 1974) have produced high 

levels of correlation between scenic preferences based on 

direct on-site observation and those based on slide 

representations of the same environments. Furthermore, 

test-retest reliabilities within and between observers and 

measurement error were found within acceptable limits in a 

number of different empirical studies (Daniel, 1983). 
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The utility of the previous research, however, is 

limited to a relatively motionless environment, because the 

landscapes sampled did not contain any prominently dynamic 

elements (e.g., a flowing river). Hence, static 

representations, such as slides and photographs, preserve 

relevant characteristics for environmental scenes that are 

relatively motionless. Static representations of 

environments with dynamic elements, however, have yet to be 

empirically investigated. McKechnie (1977) has provided a 

theoretical model to conceptually distinguish between static 

and dynamic simulations. Is there an empirical difference 

in subject response between static and dynamic 

representations? 

Motion pictures and video have been used to represent 

dynamic movement of the observer through static models of 

environments since the early 1970s (Zube, Simcox & Law, 

1987). However, empirical research involving dynamic 

representations of natural environments is quite limited. 

Banerjee (1977) used color 16mm film to examine the scenic 

beauty of several costal areas, and Ulrich (1986) has used 

video to represent various urban and natural environments 

for studies of recovery from psychophysiological stress. 

Brown and Daniel (1989) have successfully used video to 

investigate the impact of different flow levels in a 
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designated Wild and Scenic river on visual preference. 

Evidence for the validity of using motion pictures and 

videos as surrogates for natural environments is also 

limited. Banerjee (1977) reported similar preference 

responses to video and 16mm film presentations of coastal 

scenes, but since both presentations are dynamic, the 

influence of motion could not be investigated. Brown and 

Daniel (1989) examined differences in visual preference for 

color slide and video presentations of a Wild and Scenic 

river (the Cache La Poudre in Colorado). Difference in flow 

rate was a significant variable in the video representation, 

but flow rate was not significant in explaining preferences 

in the slide presentations. Apparently, flow, a dynamic 

element of the river landscape was not sufficiently 

represented by the static (viz., color slide) 

representation. However, the images for the slide and video 

presentations were not taken on the same day, nor could the 

framing and photographic quality factors be matched 

precisely because of the different equipment and procedures 

used to capture the image. 

Cross-validation between static surrogates and dynamic 

surrogates is difficult to investigate due to a number of 

difficulties (e.g., weather, framing, composition, color 

quality and resolution), which may influence preference 
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ratings. A controlled evaluation of dynamic and static 

representations must eliminate or control these variables in 

order to provide a reasonable estimate of the effect of 

preserving motion in environmental surrogates. 

The purpose of this study is to examine judgments of 

scenic quality of a landscape that has a significant dynamic 

element (viz., a river) presented in two different types of 

representations: static and dynamic. Comparisons of static 

and dynamic representations have traditionally been done on 

static models where movement of the observer is simulated 

(e.g., Berkeley Simulation Laboratory), and not in natural 

environments where elements of the landscape move. 

Differences between dynamic (e.g., video) and static (e.g., 

slide) surrogates raise a number of important questions for 

environmental assessment research. Under what conditions 

will subjects respond to static and dynamic surrogates in 

the same fashion? What environmental/response conditions 

require dynamic representations in order for the subject to 

respond in an ecologically appropriate manner? 
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METHOD 

Pilot Experiment 

Design. A pilot experiment compared ratings of flow 

level between two static media conditions: color slide and 

digitized image. Two variables, scene and flow, were fully 

crossed with the two media conditions. The pilot study was 

conducted to determine if the color slides and digitized 

images represented river flow levels similarly. 

Subjects. Twenty-six subjects, ten in the digitized 

image condition and sixteen in the color slide condition, 

were used in the pilot study. All subjects were enrolled in 

introductory psychology classes at the University of 

Arizona. Each student received credit toward a research 

requirement for their participation in this study. 

Stimuli. For the pilot study, ten scenes were selected 

at random from the scenes used in Brown & Daniel (1989). 

The same ten scenes were used in both media conditions. 

Although the color slide flow rates did not exactly 

correspond to some of the video flow rates, an effort was 

made to keep flow levels similar. The complete design 

matrix of the pilot study consisted of ten scenes across 

five different flow levels, yielding 50 scenes. 
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Procedure. In the pilot study, subjects in each of the 

two conditions viewed and rated fifty selected scenes in a 

predetermined random order. The presentation order and 

instructions used for both the slide and digitized image 

conditions were identical (see Appendix A for complete 

transcript of the instructions). Subjects were nested 

within condition, such that no one subject rated scenes in 

both conditions. Subjects were instructed to rate the flow 

level of the river for each scene on a 10-point scale, were 

a rating of 1 indicated a low flow level and 10 indicated a 

high flow level. The instructions stressed that the rating 

was for the amount of water in the stream bed and not the 

quality of the scene. 

After being read the instructions by an experimenter, 

subjects previewed ten scenes that depicted a full range of 

the five flow levels. The preview scenes were randomly 

selected from scenes not used in the pilot study, but used 

in Brown and Daniel (1989). Preview scenes were shown for 5 

seconds each. Subjects were then instructed to rate the 

flow level of the river in each scene. The scenes for the 

pilot rating session were shown for 8 seconds. 

Main Experiment 

Design. The main study compared ratings of scenic 

beauty between static and dynamic media conditions, 
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digitized image and video respectively. Three variables, 

scene, flow and order, were fully crossed with the two 

conditions. Three random orders, the same for both static 

and dynamic conditions, were used to investigate any effect 

of the order of presentation. 

Subjects. Two hundred and two subjects were used for 

this study. One hundred and thirty subjects were used in 

the digitized image condition, with the number of subjects 

in each of the three random orders ranging from thirty-nine 

to forty-six. Seventy-two subjects were used in the video 

condition, with the number of subjects in each random order 

ranging from twenty-one to twenty-seven. All subjects were 

enrolled in introductory psychology classes at the 

University of Arizona. Each student received credit toward 

a research requirement for their participation in this 

study. 

Stimuli. Twenty-two scenes were selected from video 

footage collected at eleven different viewpoints along the 

Cache-La Poudre River in northern Colorado (Brown & Daniel, 

1989). The video footage was originally recorded on 3/4" 

broadcast video tape with a Sony DXC-1610 camera, and the 

color slides were captured with a 35mm camera equipped with 

a 50mm lens, on 64 ASA Kodacolor film. The video footage 

was later remastered for presentation onto 1/2" professional 



19 

videotapes at the Video Editing Lab of Texas A & M 

University. 

Each scene of the river was represented at a number of 

different stream flow rates (see Brown & Daniel, 1989), 

ranging from 152 to 2642 cubic feet per second (cfs). Five 

flow levels were selected for this experiment: 152, 373, 

1202, 1975 and 2304 cfs. These flow levels were selected 

because video footage was available for nearly every scene 

(see Table 1 for substitutions used), and because the levels 

offered a wide range of stream flow for the Poudre river. 

The digitized images were captured from the 1/2" 

videotapes with the use of the TARGA 16 Video image board 

using the Tips Imaging software. The digitization process 

translates a video image into a 512 x 480 pixel matrix, and 

color is preserved in the digitized image with up to 32,768 

color levels. The digitized image and video conditions were 

displayed on a 25" Sony Trinitron Color Monitor (PVM-2530). 

The monitor has a 640 x 200 RGB resolution, and a 2000 

character capacity. Video images were played on a high 

quality four-head videotape player, while digitized images 

were displayed using a slide presentation software package 

(TRUEVISION). 



Table l. Flow Level substitutions Required 
(substitutions deviate from column headings) 

157 373 1202 1975 2303 

7XJ 157 373 1202 1975 2303 
7D 157 373 1202 1975 2303 
8U 157 373 1202 1975 2303 
8D 157 373 1202 1975 2303 
9U 157 373 1202 1975 2303 
9D 157 373 1202 1975 2303 
11D 157 373 1202 1975 2303 
11D 157 373 1202 1975 2303 
12U 157 373 1202 1975 2303 
12D 157 373 1202 1975 2303 
14U 157 373 1202 1975 2303 
14D 157 373 1202 1975 2303 
17U 157 373 1202 1975 2303 
17D 157 373 1202 1975 2303 
21U 157 373 1202 1975 2303 
2 ID 157 373 1202 1975 2303 
22U 157 373 1202 1975 2303 
22D 157 479 1202 1975 2303 
28U 157 373 1202 1975 2303 
28D 157 479 1202 1975 2303 
3 on 157 373 1202 1975 2303 
30D 157 715 1202 1975 2303 
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For this study, the complete design matrix included all 

twenty-two scenes across five different flow levels. Thus, 

each subject viewed and rated a total of 110 scenes. 

Procedure. Subjects in each of the two conditions 

viewed and rated the 110 scenes in one of three random 

orders. The presentation orders and instructions used in 

both conditions were identical (see Appendix B for complete 

transcript of the instructions). Subjects were nested 

within each random order in each condition, such that no one 

subject evaluated more than one presentation order or 

condition. Subjects were instructed to rate the scenic 

beauty of each scene on a 10-point scale, were a rating of 1 

indicated low scenic beauty and 10 indicated high scenic 

beauty. Subjects were also asked to use the full range of 

the 10-point scale in order to compare the scenic quality of 

one area to another. 

After being read the instructions by the experimenter, 

subjects previewed twenty scenes that depicted a full range 

of the five flow levels. The preview scenes were the same 

used in Brown and Daniel (1989), and depicted a full range 

of the types of scenes to be rated. Preview scenes were 

shown for 5 seconds. Subjects were then instructed to rate 

the scenic beauty of each scene. The scenes for both the 

video and digitized image representations were shown for 8 
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seconds each. 

For both conditions, subjects' ratings for each of the 

three randomized orders were adjusted for presentation 

order, and then scaled using the program RMRATE (Brown, 

Daniel, Schroeder & Brink, 1989) to produce Scenic Beauty 

Estimates (SBE) for each scene. This scaling procedure 

translates raw ratings into a standardized interval scale 

index, in order to control for variations in an individual's 

use of the arbitrary 10-point scenic beauty rating scale. 
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RESULTS AMD DISCUSSION 

Pilot Study. The group-to-group correlation, an 

indicator of the mean correlation between the experimental 

sample and any other sample of the same size drawn from the 

same population, was used as a measure of the reliability of 

the flow level rating (Ebel, 1951). The group-to-group 

reliability coefficient for the slide condition was r=.948, 

while the group-to-group reliability for the digitized image 

condition was r=.844. The coefficients indicate substantial 

agreement among observer groups for ratings of flow level. 

Although the group-to-group reliability for the digitized 

image condition appears lower than the reliability for the 

slide condition, the difference is most likely due to the 

difference in sample size (n=10, 16 respectively) rather 

than any effect of condition. 

As an additional measure of reliability, observer-to-

observer correlations or the expected mean correlation among 

individual observers were computed for each condition. 

Obtained values were r=.534 for the slide condition and 

r=.351 for the digitized image condition. As an 

intermediate measure, observer-to-group correlations, or the 

extent to which an individual observer's ratings agree with 
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the mean ratings of the other observers in that group, were 

r=.712 for the slide condition and r=.542 for the digitized 

image condition. 

Again, the observer-to-group and the observer-to-

observer correlations for the digitized image condition were 

lower than the slide condition. There are two possible 

explanations of why the reliability coefficients are 

consistently lower for the digitized image condition. 

First, the process of digitization from a videotape does 

reduce the sharpness of the image. However, Vining and 

Orland (1989) reported high correlations (e.g., .93) between 

slides and digitized images reproduced from the same video 

image. Another possible explanation for the difference is 

that framing and lighting could have influenced the variance 

within each condition. Although the same scenes were used 

across both conditions, the slide and video representations 

were taken on different days, under different weather 

conditions and with different image capturing devices. 

Although the observer-to-observer and observer-to-group 

correlations may seem low, the same correlations for exactly 

the same scenes used in this study were lower in the Brown & 

Daniel (1989) study. This difference may simply reflect the 

different task required of these subjects: flow level and 

scenic beauty. Ratings of flow level may be more inherently 
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stable, because they are based on explicit observable 

differences in the amount of water in the stream bed, while 

judgments of scenic preference are not necessarily based on 

such objective criteria. 

The primary focus of this pilot study, however, was to 

determine if slides and digitized images represent the flow 

level of the Poudre river similarly. A split-plot ANOVA did 

not reveal a significant main effect of condition, F(1, 24) 

=0.98 p<.333. This result would indicate that overall 

ratings of flow rates for slides and digitized images is 

similar. More importantly, the two-way interactions of flow 

and condition, F(4, 24) =9.31 p<.005, and scene and 

condition, F(9, 216) =1.93 p<.049, were significant. The 

significance of the interaction terms may be the result of 

the large effect size of both flow and scene. 

The flow by condition interaction is presented 

graphically in Figure 1. Both of the slope functions for 

digitized images and slides had linear upward trends, but 

the digitized image condition did drop at the last flow 

level. This would indicate that the last two flow levels 

were difficult to distinguish in the digitized image 

condition, but not in the slide condition. 

Main Experiment. Group-to-group reliabilities for the 

video condition were r=.851, r=.893 and r=.855, for 
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presentation orders one to three respectively. The group-

to-group reliabilities for the digitized image condition 

were r=.868, r=.858 and r=.851, for orders one to three 

respectively. Again, this correlation is an indicator of 

the mean correlation between the experimental sample and any 

other sample of the same size drawn from the same population 

(Ebel, 1951). The group-to-group coefficients are 

consistent across both random order and condition, 

indicating substantial agreement with any other group drawn 

from the same population. The group-to-group correlations 

reported in the present study are very similar to those 

reported by Brown and Daniel (1989) for the larger set of 

Poudre river images. 

Observer-to-observer correlations, or the expected mean 

correlation among pairs of observers from the same 

population as the sample, were r=.214, r=.236 and r=.191 for 

the video condition and r=.127, r=.138 and r=.103 for the 

digitized image condition, for the three presentation 

orders. Observer-to-group correlations, or the extent to 

which an individual observer's ratings agree with the mean 

ratings of the same group of observers, were r=.422, r=.459 

and r=.400 for the video condition and r=.332, r=.343 and 

r=.291 for the digitized image condition. The observer-

to-observer and observer-to-group correlations are 
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remarkably consistent within conditions (i.e., across 

randomized orders), but similar to the pilot study, the 

digitized image condition's coefficients are lower. Since 

the digitized images were captured off the images in the 

video condition, this difference is probably a reflection of 

the loss of sharpness in the image due to digitization onto 

a pixel matrix. 

The SBEs for each stimulus were averaged within each 

flow level within each condition. The results of this 

procedure are displayed graphically in Figures 2 & 3, and 

provide a ready index of the effect of flow on scenic 

beauty. Figure 2 shows SBE values averaged across scenes 

for digitized images. Figure 3 shows SBE values averaged 

across scenes for video images. In comparing the two 

graphs, the similarity in slope and relief is evident. The 

SBE values for the 157cfs flow level and the 2303cfs flow 

level are higher in the digitized image condition, while the 

SBE values for the 1202cfs flow level are higher in the 

video image condition. Although some differences do occur, 

the graphs are more similar than different. 

Notably, the 1975cfs flow level dropped consistently 

across conditions. Based on the earlier study of Brown and 

Daniel (1989), the flow function was expected to be 

polynomial with the SBEs peaking between 1100 and 2300cfs. 
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This result did not occur. T. Brown (personal 

communication) did inform me that I975cfs was later dropped 

from the analysis, due to the bad weather conditions on the 

day of videotaping. However, even with the 1975 cfs flow 

level removed, Figure 2 and Figure 3 do not confirm that 

flow is a polynomial function. 

Believing that the results of this experiment could 

have resulted from selecting a smaller subset of scenes from 

the Brown and Daniel (1989) study, SBE values for the 

twenty-two scenes used in this experiment were averaged from 

the Brown and Daniel (1989) study. This information is 

represented graphically in Figure 4. This graph does 

indicate, with the removal of the I975cfs flow level, that a 

polynomial function could exist. 

The results of the present study were not predicted to 

occur. The main hypothesis was that the experimental design 

used in the current experiment would reproduce the results 

of Brown and Daniel (1989). Furthermore, it was 

hypothesized that the results of Brown and Daniel (1989) 

would be conservative estimates of the effect of flow level 

of scenic beauty, because direct comparison of images (i.e., 

elimination of uncontrollable variables) was not possible. 

However, the effect of flow on scenic beauty, as represented 

in Figures 2 and 3, do not differ as a result of the method 
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of representation. 

A split-plot ANOVA was run to examine main effects and 

interactions. The condition (video or digitized image) was 

treated as a between subjects variable, while scene, flow 

and order were treated as within subjects variables. The 

entire source table is presented in Table 2. 

The main effect of condition was significant, F(l, 2 00) 

=9.107 p<.01. However, the omnibus null test simply 

indicates if a difference between two (or more) variables is 

greater than zero. For the purposes of this experiment, it 

matters very little if the difference between conditions is 

greater than zero. The important factor is the flow by 

condition interaction, and this effect was not significant 

F(4, 200) =.634. This interaction is presented graphically 

in Figure 5. If the dynamic condition (i.e., the video) by 

flow interaction was a polynomial function and the static 

condition (i.e., digitized image) by flow interaction was a 

flat or level function, then the condition by flow 
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TABLE 2. AMOVA SOURCE TABLE FOR MAIN EXPERIMENT 

df SS MS 

Condition 1 714. 633 714. 633 9 .107 
SS 200 15694. 805 78. 470 
Scene 21 5732. 970 272. 998 3 .479 
Flow 4 1477. 037 369. 259 4 .706 
Order 2 5. 364 2. 682 .068 
Scene*Flow 84 3105. 135 36. 966 .471 
Scene*Cond 21 1044. 365 49. 732 .534 
Order*Scene 42 382. 117 9. 098 .116 
Order*Flow 8 47. 292 5. 911 .075 
Flow*Cond 4 12. 196 3. 049 .151 
0*S*F 168 596. 421 7. 100 .039 
S*F*C 84 828. 669 9. 865 .126 
o*s*c 42 140. 212 3. 338 .042 

p<. 01 
p<. 01 

Model 681 29781.218 48.190 13.509 p<.01 

Error 21537 77192.610 3.567 

Total 22218 106973.828 
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interaction would have been significant. As represented in 

Figure 5, the slope of either function is remarkably 

similar. It was hypothesized that there would be a 

significant difference in the slope of these, functions, but 

this hypothesis was not confirmed. 

A series of regression analyses were run to 

independently examine the effect size of flow and the 

polynomial flow function (i.e., flow2). Flow and flow2 were 

regressed on the raw ratings of all 202 subjects. Flow was 

minimally significant (p>.056) and flow2 was not significant 

(p>.976) in explaining scenic beauty preferences. This 

result is surprising, as both flow related variables were 

highly significant and explained between 5 and 11 percent of 

the variance in the regression equations reported in Brown 

and Daniel (1989). Two further regressions were computed 

including the main effects of the model (e.g., condition, 

scene and order), with the flow related variables either 

causally prior or after the other variables. In neither 

case did the parameters of flow related variables change. 

A stepwise regression was computed regressing all of 

the within subjects variables, including flow2, on raw 

ratings of scenic beauty for each condition. The stepwise 

regression procedure estimates the parameters for all of the 

variables at the same time, and then removes one 
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insignificant variable at every step, regardless of causal 

priority. In the final regression equation for the 

digitized image condition, three variables explained enough 

variance to be entered: Flow (pr2= .0048, F=68.60), scene 

(prZ=.0018, F=26.25) and subjects (pr2=.0002, F=2.59). In 

the final regression equation for the video condition, three 

variables explained enough variance to be entered: Flow 

(pr2=.0031, F=24.44), scene (prZ=.0024, F=18.84) and 

subjects (pr2=.001, F=7.69). 

The results of the stepwise regression equations was 

not expected. Flow, and flow related variables such as 

flow2, should have been significant in the video, or 

dynamic, condition and not significant in the digitized 

image, or static, condition. Furthermore, effect size of 

flow was not predicted to be that low in the video 

condition. Brown and Daniel (1989) reported partial 

correlations of pr2=.09 for flow in the video condition. 

The consistency of the flow by condition interactions 

in the ANOVA, the similarity of flow across conditions and 

the relatively little explanatory power of flow partial 

correlations for main effects causes one to suspect that the 

differences between the current study and Brown and Daniel 

are a little more that an inability to replicate results. 

Since the stimuli, the subject pool and the response measure 
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were the same, the methodology of this experiment, the only 

method factor that did change, might be suspect. 
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CONCLUSIONS 

The pilot study comparing river flow level ratings of 

digitized images to slides did provide some indication of 

the similarity of digitized images and slides. When 

specifically asked to attend to river flow levels, subjects 

were able to discriminate between different river flow 

levels as represented by static images. Since the response 

measure of the pilot study was specifically required rating 

of flow levels, any generalization about the equity of such 

surrogates for ratings of scenic beauty is limited. 

However, the results of the main experiment did 

indicate that scenic beauty estimates in both the digitized 

image and video conditions were sensitive to river flow 

levels. This result was not expected. It was hypothesized 

that judgments of scenic beauty in the dynamic condition 

(i.e., video) would be sensitive to changes in river 

streamflow, but that judgments of scenic beauty in the 

static condition (i.e., digitized images) would not be 

sensitive to changes in river streamflow. Both conditions, 

as represented in Figures 2 and 3, produced similar 

responses in scenic beauty judgments to changes in 

streamflow. 
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However, the scenic beauty by flow effect reported in 

both conditions of this experiment are not as robust as the 

effect reported in Brown and Daniel (1989) for the same 

scenes (see Figure 4). The scenic beauty by flow functions 

reported for both conditions of the present experiment are 

similar in form to the results of Brown and Daniel (1989), 

but the functions reported in this experiment are attenuated 

or flattened when compared to Brown and Daniel (1989). 

Whereas the results of Brown and Daniel (1989) clearly 

indicated a difference between different surrogate 

conditions, the results of the present experiment indicate 

that static and dynamic surrogates are both sensitive to 

dynamic effects. 

Since there is strong theoretical support and some 

empirical support for maintaining the hypothesis that static 

and dynamic surrogates do represent the environment 

differently when a significant dynamic element is present in 

the landscape, attention was focused on other explanations 

for the reported results. Two alternative hypotheses were 

considered: (1) that the medium of presentation (i.e., the 

video monitor) influenced the results, or (2) methodological 

design of this experiment influenced the results. 

Since both conditions were presented using the same 

monitor, it is possible that the medium of presentation 
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somehow produced similar effects in both conditions. If the 

medium did influence the results of this experiment, then 

the group-to-group, observer-to-group and observer-to-

observer reliabilities for both conditions should be 

similar. There were, however, consistent differences 

between the conditions for all three indices of reliability. 

Although it remains as a possible alternative hypothesis, 

the effect of the presentation medium by itself is not a 

probable explanation for the results of this experiment. 

The design of this experiment was intended to limit 

extraneous variables, previously uncontrolled (see Brown & 

Daniel, 1989), and to provide an inclusive set of scenes at 

all flow levels to ensure that all subjects rated all of the 

same scenes. One would think that if subjects were able to 

view each scene at all flow levels the subject would be more 

sensitive to changes in flow. In studies of visual air 

quality, experimenters have used what is termed a "blocked" 

design. In a blocked design, subjects view one scene in 

progressively worse or better conditions. Then, after 

rating all of the possibilities for the first scene, a 

second scene is presented.and so forth. Some experimenters 

(e.g., Daniel et al., 1983) have argued that this procedure 

is not representative of how people commonly encounter 

environmental situations. Even if one encounters different 
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conditions on a daily basis, one might not notice subtle 

changes in environmental conditions. 

It would be highly unlikely that anyone would have the 

opportunity to view all of the scenes at all of the 

different flow levels included in this study, especially in 

less than fifty minutes. The scenes were captured across an 

entire summer, because the flow level is continually 

decreasing in small degrees. Brown and Daniel (1989) used a 

mixed design: that is all of the scenes taken along the 

Poudre river were divided into three separate sets of 

scenes. Common to each of these sets of scenes were twenty 

"baseline" scenes, otherwise no set contained more than two 

representations of the same scene at different flow levels. 

Each of these scene sets were randomized into three 

different orders. Hence, the possibility of a subject seeing 

consecutive scenes or flow levels was highly unlikely. 

The design employed in the present experiment did not 

use such an elaborate selection and randomization procedure. 

Although not as constrained as the fully blocked design 

(because the order of presentation for scenes was 

randomized) each subject did see every scene at every flow 

level. This may not have been an appropriate method for 

investigating differences of scenic beauty as a result of 

changes in river flow level, and this design may have 
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influenced the results of this experiment. The scenic 

beauty by flow functions between conditions were remarkably 

similar, and both functions were attenuated when compared to 

the effects reported in Brown and Daniel (1989). 

Further experimentation is needed to examine the 

effects of both static and dynamic surrogates and the 

influence of design on ratings of scenic beauty. The 

results of this experiment are inconclusive, but do provide 

some direction on how such an experiment should be 

conducted. An experiment reproducing the randomized design 

of Brown and Daniel (1989) and incorporating the use of 

video and digitized image surrogates would provide further 

information regarding the effects of both 

presentation media and methodological design on ratings of 

scenic beauty. 
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APPENDIX A 

INSTRUCTIONS FOR PILOT STUDY: SLIDE/DIGITIZED IMAGE 
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TODAY, MORE THAN EVER, PRUDENT MANAGEMENT OF WILDLANDS 

SUCH AS OUR NATIONAL FORESTS IS VERY IMPORTANT. FOREST 

MANAGERS ARE RESPONSIBLE FOR MAINTAINING WILDLANDS THAT 

CONTAIN A NUMBER OF DIFFERENT NATURAL RESOURCES, AND THEY 

MUST MAKE DECISIONS ON HOW TO MANAGE THOSE LANDS BASED ON 

THE RELATIVE IMPORTANCE OF THESE VARIOUS RESOURCES. 

RIVERS AND STREAMS ARE IMPORTANT NATURAL RESOURCES 

WHICH ARE OFTEN PART OF MANAGED FOREST AREA. THEY ARE 

IMPORTANT FOR A NUMBER OF DIFFERENT REASONS, INCLUDING THEIR 

CONTRIBUTION TO THE SCENIC BEAUTY OF THE LANDSCAPE. IN 

FACT, SOME RIVERS HAVE BEEN SPECIFICALLY DESIGNATED FOR 

THEIR SCENIC BEAUTY. 

THE PURPOSE OF THIS STUDY IS TO BETTER UNDERSTAND HOW 

PEOPLE PERCEIVE THE FLOW LEVELS IN RIVERS AND STREAMS. 

MANAGED RIVERS AND STREAM MAY HAVE VARIABLE AMOUNTS OF WATER 

FLOWING AT DIFFERENT TIMES. PUBLIC PERCEPTION OF FLOW LEVELS 

IS AN IMPORTANT CONSIDERATION IN SELECTING PARTS OF RIVERS 

FOR SPECIAL SCENIC DESIGNATION. 

I AM GOING TO SHOW YOU SOME SCENES OF RIVERS AND 

STREAMS IN THE ROCKY MOUNTAINS. THESE AREAS WERE FILMED AT 

SEVERAL DIFFERENT TIMES DURING THE PAST SUMMER. THESE 

SCENES ARE NOT PROFESSIONAL, SO I'D LIKE YOU TO IGNORE 

PHOTOGRAPHIC QUALITY FACTORS SUCH AS EXPOSURE AND COLOR 
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CONTROL. JUST USE EACH SCENE TO GET AN IMPRESSION OF WHAT 

THE REPRESENTED STRETCH OF RIVER WOULD BE LIKE IF YOU WERE 

THERE. 

TO BEGIN WITH, I'M GOING TO SHOW YOU A SET OF PREVIEW 

SCENES, SO YOU CAN GET AN IDEA OF THE RANGE OF RIVER FLOW 

LEVELS THAT YOU'LL BE EVALUATING. WHEN YOU SEE THESE 

PREVIEW SCENES, DON'T MARK ANYTHING ON YOUR RESPONSE SHEETS. 

JUST TRY TO IMAGINE HOW YOU WOULD RATE THEM ON A TEN POINT 

SCALE — WHERE A RATING OF 1 INDICATES LOW FLOW LEVEL, AND A 

10 INDICATES HIGH FLOW LEVEL. 

YOU WILL ONLY BE EVALUATING THE AMOUNT OF WATER IN THE 

RIVER, NOT THE QUALITY OF THE SCENE. 

IF THERE ARE NO QUESTIONS, I WILL BEGIN TO SHOW THE 

PREVIEW SCENES. AFTER THE PREVIEW SCENES, YOU WILL BEGIN 

RATING THE NEXT SET OF SCENES ON YOUR RESPONSE SHEET 

((SHOW PREVIEWS)) 

NOW WE WILL BEGIN THE RATINGS. EACH RIVER SCENE WILL 

BE SHOWN FOR ABOUT 10 SECONDS, WHICH IS NOT VERY LONG, BUT 

IT SHOULD BE LONG ENOUGH FOR YOU TO GET AN IMPRESSION OF THE 

VIEW AND TO RECORD YOUR RATING. BETWEEN RIVER SCENES THE 

SCREEN WILL INDICATE WHICH SCENE IS TO APPEAR NEXT, E.G. 

"NEXT IS 1, NEXT IS 2," ETC. THIS IS TO HELP YOU KEEP YOUR 

PLACE ON THE RATING SHEET. 
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PLEASE BE CAREFUL TO RECORD YOUR RATING FOR EACH SCENE 

IN THE INDICATED SPACE ON YOUR RATING SHEET, AND AGAIN TRY 

TO USE THE FULL RANGE OF THE SCALE TO INDICATE THE RELATIVE 

WATER FLOW LEVEL OF THE RIVER IN EACH SCENE. 
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APPENDIX B 

INSTRUCTIONS FOR MAIN EXPERIMENT: VIDEO/DIGITIZED IMAGE 
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TODAY, MORE THAN EVER, PRUDENT MANAGEMENT OF WILDLANDS 

SUCH AS OUR NATIONAL FORESTS IS VERY IMPORTANT. FOREST 

MANAGERS ARE RESPONSIBLE FOR MAINTAINING WILDLANDS THAT 

CONTAIN A NUMBER OF DIFFERENT NATURAL RESOURCES, AND THEY 

MUST MAKE DECISIONS ON HOW TO MANAGE THOSE LANDS BASED ON 

THE RELATIVE IMPORTANCE OF THESE VARIOUS RESOURCES. 

RIVERS AND STREAMS ARE IMPORTANT NATURAL RESOURCES 

WHICH ARE OFTEN PART OF MANAGED FOREST AREA. THEY ARE 

IMPORTANT FOR A NUMBER OF DIFFERENT REASONS, INCLUDING THEIR 

CONTRIBUTION TO THE SCENIC BEAUTY OF THE LANDSCAPE. IN 

FACT, SOME RIVERS HAVE BEEN SPECIFICALLY DESIGNATED FOR 

THEIR SCENIC BEAUTY. 

THE PURPOSE OF THIS STUDY IS TO BETTER UNDERSTAND HOW 

PEOPLE PERCEIVE THE SCENIC BEAUTY OF RIVERS AND STREAMS. 

PUBLIC PERCEPTION IS AN IMPORTANT CONSIDERATION IN SELECTING 

PARTS OF RIVERS FOR SPECIAL SCENIC DESIGNATION. 

I AM GOING TO SHOW YOU SOME SCENES OF RIVERS AND 

STREAMS IN THE ROCKY MOUNTAINS. THESE AREAS WERE FILMED AT 

SEVERAL DIFFERENT TIMES DURING THE PAST SUMMER. THESE 

SCENES ARE NOT PROFESSIONAL, SO I'D LIKE YOU TO IGNORE 

PHOTOGRAPHIC QUALITY FACTORS SUCH AS EXPOSURE AND COLOR 

CONTROL. JUST USE EACH SCENE TO GET AN IMPRESSION OF WHAT 

THE REPRESENTED STRETCH OF RIVER WOULD BE LIKE IF YOU WERE 

THERE. YOU WILL THEN RATE EACH RIVER AREA FOR ITS SCENIC 
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BEAUTY AT THE TIME THE SCENE WAS FILMED. 

TO BEGIN WITH, I'M GOING TO SHOW YOU A SET OF PREVIEW 

SCENES, SO YOU CAN GET AN IDEA OF THE RANGE OF AREAS THAT 

YOU'LL BE EVALUATING. WHEN YOU SEE THESE PREVIEW SCENES, 

DON'T MARK ANYTHING ON YOUR RESPONSE SHEETS. JUST TRY TO 

IMAGINE HOW YOU WOULD RATE THEM ON A TEN POINT SCALE — 

WHERE A RATING OF 1 INDICATES LOW SCENIC BEAUTY, AND A 10 

INDICATES HIGH SCENIC BEAUTY. 

ALL OF THE SCENES ARE RELATIVELY ATTRACTIVE, BUT WE ARE 

INTERESTED IN THE SCENIC QUALITY OF ONE RIVER AREA AS 

COMPARED TO THE OTHERS, SO PLEASE TRY TO USE THE FULL 10-

POINT RANGE OF THE SCALE WHEN YOU MAKE YOUR RATINGS. 

IDEALLY, THE AREAS YOU JUDGE AS THE LEAST BEAUTIFUL WOULD 

RATE A 1, AND THE AREAS YOU FIND MOST BEAUTIFUL WOULD RATE A 

10. IF THERE ARE NO QUESTIONS, I WILL BEGIN TO SHOW THE 

PREVIEW SCENES. AFTER THE PREVIEW SCENES, YOU WILL BEGIN 

RATING THE NEXT SET OF SCENES ON YOUR RESPONSE SHEET 

((SHOW PREVIEWS)) 

NOW WE WILL BEGIN THE RATINGS. EACH RIVER SCENE WILL 

BE SHOWN FOR ABOUT 10 SECONDS, WHICH IS NOT VERY LONG, BUT 

IT SHOULD BE LONG ENOUGH FOR YOU TO GET AN IMPRESSION OF THE 

VIEW AND TO RECORD YOUR RATING. BETWEEN RIVER SCENES THE 

SCREEN WILL INDICATE WHICH SCENE IS TO APPEAR NEXT, E.G. 

"NEXT IS 1, NEXT IS 2," ETC. THIS IS TO HELP YOU KEEP YOUR 
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PLACE ON THE RATING SHEET. 

PLEASE BE CAREFUL TO RECORD YOUR RATING FOR EACH SCENE 

IN THE INDICATED SPACE ON YOUR RATING SHEET, AND AGAIN TRY 

TO USE THE FULL RANGE OF THE SCALE TO INDICATE THE RELATIVE 

SCENIC BEAUTY OF EACH SCENE. 
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