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Abstract

:

Greenways provide multiple benefits for trail users’ individual experiences based on users’ background environment and their perceptions of characteristics such as the trail width, vegetation, water, and facilities. Although greenway trail characteristics are important factors that affect users’ preferences, only a few studies have examined individuals’ experiences of greenways based on their perceptions and preferences. The purpose of this study is to examine how greenway trails can be designed to improve users’ experiences in relation to their perceptions and preferences by considering trail characteristics. We examine the relationship between greenway trail characteristics and likability using t-tests as well as correlation and multiple regression analyses. In the current study, virtual tour surveys of greenway users were conducted, with two urban greenway trails as the study sites: Town Lake Trail in Austin, Texas, and Buffalo Bayou Trail in Houston, Texas. Perceptions of all eight greenway trail characteristics, except for background buildings, were significantly different between the trails, and a significant difference in likability was found for five characteristics (the presence of water, trail facilities, trail width, adjacent automobile traffic, and built structures on the trail). In addition, the results of the correlation and multiple regression analyses revealed that the presence of water, amount of vegetation, automobile traffic, and built structures were correlated with likability. These findings suggest that designing appropriate types of greenway trails can help increase users’ likeability ratings of urban greenways. This study contributes to the enhancement of trail environments by providing strategies for practitioners to effectively design and manage greenways.
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1. Introduction


Green infrastructure has been used to address issues such as environmental degradation and problems in urban communities. Greenways are primary resources that promote the important role of green infrastructure and provide multiple benefits to local communities by enhancing community vitality and ecological sustainability [1,2,3,4]. The term “greenway” refers to a linear corridor that plays a role in connecting open spaces such as linking parks, natural reserves, cultural features, or historic sites with each other and with populated areas or natural corridors [5]. Greenways are created from ecologically important natural corridors, and in urban areas, multifunctional corridors have been developed as green infrastructure. Greenways are also intended to ecologically reconnect the fragmented landscape because habitat fragmentation is considered a serious threat to biodiversity. For example, Burley [6] focused on the restoration and management of migratory bird habitats through a greenway network and presented a wide range of landscape planning and management measures. In addition, greenways have not only captured attention due to connecting urban ecosystems [7] but, from a social perspective, are also recognized as places for recreation and as areas that maintain the scenic quality of the landscapes in urban areas [8]. In other words, greenways provide benefits to individuals in the form of scenic views and access to a variety of experiences related to health, recreation, alternative transportation, and tourism at the community level (e.g., [3,5,8,9,10,11,12,13,14]). Many studies have examined human interactions with the natural environment, especially greenways, due to the benefits that such interactions offer [15,16,17,18], and thus, “an affective state is an important indicator of the nature and significance of a person’s ongoing interaction with an environment” [19]. Research has also found that aesthetic factors have major influences on judgments of community satisfaction [20] and that aesthetic variables are rated highest among various variables regarding the quality of residential environment [21,22]. Therefore, in advancing the understanding of human interaction with greenways, both planners and designers must understand greenway users’ experiences to effectively design and manage greenways in urban areas [23]. However, few studies have addressed individuals’ experiences with trail-based greenways or how these experiences may relate to design features such as trail characteristics [13,24,25]. Trail characteristics are related to physical attributes such as width, trail surface, amount of vegetation, presence of water, trail facilities, background buildings, built structures on the trail, and automobile traffic [25,26,27]. In many studies, these physical trail characteristics have been considered highly relevant to design objectives, such as linking diverse user experiences, and aesthetic responses to landscape resources have been most frequently examined [28,29,30,31,32,33]. This study focuses on the interaction between humans and the environment from a visual perspective that includes individuals’ perceptions and preferences. This study also considers the relationship between physical trail characteristics and individuals’ perceptions and preferences to improve the physical conditions of greenways in urban areas in terms of planning, design, and management.



1.1. Research Background of the Study


Trail characteristics are different types of physical attributes of urban greenways associated with trail experiences [25,26,27]. Gobster [25] found several trail attributes that influenced the trail experience, including the smoothness (or roughness) of the trail tread, the proximity of the trail to automobile traffic, and the visibility of water and trees. Trail attributes include tread width, tread surface material, thickness of vegetation, trailside support facilities (e.g., benches), background buildings (e.g., skyline), and structures constructed along the trail (e.g., a bridge overpass). In addition to the length and connection of the trail, other factors are important in the development of a successful greenway network [25,34,35]. The tread surface is considered an important attribute in the use of trails [26]; tread surface refers to the part of the trail that is most proximate to the user, and it is an important factor in trail use. The tread can be constructed from a variety of materials, ranging from natural soil to crushed stone, asphalt, concrete, recycled plastic, and/or wood. Without regard to construction costs and maintenance, each material affords a somewhat different experience for trail users. The desire for a particular surface material and the width of the trail tread are often dependent upon the type and amount of use [36]. In Gobster’s study [25], a well-maintained tread surface was mentioned more than any other positive attribute by trail users, while a rough trail surface was the most frequently mentioned characteristic that users disliked on trails.



The perception of a trail tread as too narrow may be related to the density and type of trail use, such as high-activity use (e.g., fast walking, running, calisthenics, roller-skating, skateboarding, roller skiing, and skiing), medium-activity use (e.g., walking, slow walking, and bicycling), and low-activity use (e.g., standing, sitting, riding in a stroller, picnicking, and laying down) [37].



People tend to choose relatively attractive spaces. Good landscapes are related to the pleasure that people experience in a place, the memory of a place, and the elements that a place represents [12,13,38,39]. The attractiveness of the trail is related to the trail infrastructure, e.g., restroom facilities fountains, shelters, signage, etc., constructed in the proximity of the trail [40]. These facilities can positively impact user preference by enhancing the visual and physical experience for the user [41]. In addition, urban landscapes are known to increase the visibility of the natural landscape, such as plants, mountains, and rivers, as well as that of the artificial landscape, which can have a negative effect on preferences [24,42]. Accordingly, people’s visual preferences can be used to measure their attitudes regarding a particular place [42].



To better understand the aesthetic elements in landscape design, construction, and management, preference assessments that measure users’ opinions should be conducted [43]. There are various ways to assess the landscape. For example, direct landscape evaluation is often the result of the interactions between the visual characteristics of the observation target and the observer’s experiences and knowledge. Using this approach, assessments of greenway preferences have addressed the relationship between individual likability and different types of landscapes [13,44,45,46,47]. In other words, likability is reflected in the level of people’s perceptions of the attractiveness of each part of the landscape. Likeability is conveyed through users’ feelings, and the likability of a greenway trail influences the potential use of the trail due to individual responses to its aesthetic properties. Despite the increasing interest in greenways, there is a lack of research on users’ preferences in open spaces, including greenways. To date, research on preferences has not examined the relationship between perceptions of the natural environment and aesthetic responses. As observed in many studies, preference measurements and community responses play an important role in creating an objective basis for decision making and policy development [12,13,39,42]. Recently, urban greenways have been discussed in relation to the trail characteristics associated with user experiences [24,25,48,49]. Trail characteristics are important factors in greenway design that affect users’ preferences, and specific trail characteristics should align with users’ preferences. Nonetheless, many planners and designers offer design guidelines from an engineering perspective rather than from the perspective of users’ experiences [23]. Although many previous studies on greenways have provided basic guidelines for greenway design [50,51,52,53], only a few studies have considered the trail characteristics associated with greenway use patterns [24]. Therefore, it is necessary to provide information on the design, layout, and maintenance of greenway trail corridors based on aesthetic research on environmental awareness. This approach will improve our understanding of how urban greenways are perceived by users and can be useful for the design and development of greenways.




1.2. Study Objectives


The purpose of this study was to demonstrate a better understanding of how a greenway trail can be laid out and designed to enhance users’ experiences. To explore these experiences, we focused on users’ perceptions and preferences, which can be examined through the likability of a greenway trail. This study had two primary objectives. First, we examined whether and how perceptions and likability might differ if characteristics along a greenway trail corridor scene were changed. Second, we analyzed whether users’ perceptions of trail characteristics affect the overall likability of the greenway. The results of this analysis can improve our understanding of the trail characteristics that may be influenced by greenway planning and design.




1.3. Hypotheses


Hypothesis 1.

There are significant differences between respondents’ perceptions of existing trail characteristics and altered greenway trail characteristics.





Hypothesis 2.

There are significant differences between the likability of existing and altered greenway trail characteristics.





Hypothesis 3.

There is a significant correlation between respondents’ perceptions and likability of greenway trail characteristics.





Hypothesis 4.

There are significant positive relationships between respondents’ perceptions of trail characteristics and the overall likability of a trail.







2. Materials and Methods


2.1. Study Area


The study areas were two urban greenways, namely, Town Lake Trail (Trail A) and Buffalo Bayou Trail (Trail B), which are located in two cities (Austin and Houston, TX, USA, respectively) (Figure 1). Both trails are located in central urban areas with frequent views of background skylines, foreground buildings, roadways, bridges, and water features. (Figure 2 and Figure 3). The trails are good places for hiking and cycling because they are mostly flat and there are excellent scenic views of the city. The trails also vary in their tread width and surface material and have different amounts of adjacent vegetation and trailside facilities. Thus, these greenways were selected as study sites because they have high user frequency and varied trail characteristics [24].




2.2. Experimental Design


This study used a quasi-experimental design to examine how trails are perceived when certain independent variables are manipulated. We conducted a web-based virtual tour to understand how the trails were perceived by users when the visual environment variables of the study sites were manipulated. Mahdjoubi and Wiltshire [54] suggest that environmental simulation techniques such as web-based virtual tours are crucial for communication and input during the environmental design decision-making process. The virtual experience can reveal how potential visitors would evaluate the appearance of urban greenway trails by asking respondents to evaluate particular elements [55]. In addition, web-based virtual tours are a type of laboratory-based experimental study, which can overcome several difficulties, such as economic issues and insufficient control in the real environment [56,57,58]. Figure 4 illustrates the conceptual model used in the study, and Figure 5, Figure 6, Figure 7 and Figure 8 provide examples of the actual scenes and the related altered scenes.



First, a treatment of the trail characteristics was created for each site. Trail characteristics including the trail width, trail surface, amount of vegetation, presence of water, trailside facilities, background skylines, foreground structures such as bridges, trailside structures such as benches, and automobile traffic were evaluated in each scene. The treatments were developed to alter characteristics such as the trail tread surface (e.g., harder vs. softer) and width (e.g., narrower vs. wider); presence or absence of trail-specific facilities (e.g., benches, water fountains); presence or absence of background skylines; presence or absence of adjacent automobile traffic; amount and location of vegetation; and presence of built structures, such as bridges or utility infrastructure, in the foreground adjacent to the trail. Eight points on each trail were selected through discussion with landscape architects, which were considered for each characteristic to represent the specific characteristics of broad attributes.



Second, the virtual tour processes were conducted differently for the two groups. Two different groups of subjects each viewed a series of eight (8) scenes from Trail A or Trail B. Group A experienced a trail environment with the current conditions of the trail characteristics, and Group B experienced the characteristics of the greenway trail in a modified environment.



Third, differences in perception and likability of trail characteristics between the groups were analyzed using a t-test, and the correlation between the likability of trail characteristics was assessed. In addition, multiple regression analyses were performed to verify the relationship between respondents’ perceptions of trail characteristic and the degree to which they preferred these characteristics. All statistical analyses were performed using IBM SPSS 24.0 program (SPSS Inc., Chicago, IL, USA).




2.3. Measures


The measures used for this study can be categorized into four main sections: demographic characteristics, past trail activity experience, perceptions of trail characteristics, and likability. First, the questions about past trail activity experience were structured as follows: “How often (never; once a year; few times a year; monthly; weekly; or daily) do you engage in each activity (walking; running; bicycling; in-line skating; and motorcycling)?” Second, the questions about the respondents’ perceptions of the trail characteristics were rated on a 5-point Likert scale; the respondents were asked to evaluate how they perceived the trail characteristics in each scene, from “too little or not enough” to “too much”. For trail width, the scale ranged from “too narrow” to “too wide”; for trail surface, the scale ranged from “too soft” to “too hard”; and for vegetation and water, the scale ranged from “not enough” to “too much”. On each scale, the midpoint was “about right”. Third, to measure the likeability of the greenway trail characteristics, the questions asked about the overall experience of the trail based on a series of 8 scenes along the trail corridor. The questions were also rated on a 5-point Likert scale from “not at all” to “very much”; the questions included, “How much do you like this trail segment based on all the spots you viewed along it?” and “How much would you like to visit this trail?” The final measure collected demographic information.




2.4. Data Collection and Analysis


A total of 137 questionnaires were collected (Table 1). The participants, who were graduate and undergraduate students at Texas A&M University, were randomly assigned to one of the two experimental groups (Group A = 68, Group B = 69). The demographic characteristics of the respondents are shown in Table 1. This study sample was not representative of any particular population given that previous experimental studies have used homogeneous groups as samples [59,60]. The perceptions of past trail activity experience of Groups A and B are also shown in Table 1.



The visual images and related questions were administered in a designated computer room with consistent machine types and monitor sizes to help control the level of image quality and to standardize the experience as much as possible across subjects. This process was intentionally performed in a computer room under the supervision of the researcher to provide an opportunity for individual respondents to see the images clearly and to control for the possibility of changes in spatial and temporal conditions among different locations. Each group visited the designated computer room, sat in front of the monitor and completed the experiments. Before the experiments, the researcher told the respondents that they would be interacting with a virtual greenway. The respondents were able to move at their own pace through a series of 8 scenes along the trail corridor. After the opportunity to view the scene, the respondents were prompted to answer a series of questions about the scene. Group A viewed scenes that depicted the trail and related corridor as it currently existed. Group B viewed the same scenes with characteristics added or removed to (1) assess how the participants perceived the presence or absence of a characteristic in a scene and (2) test the potential influence of each characteristic on how subjects rated the “likeability” of that portion of the trail corridor.



To analyze whether and how the participants’ perceptions and the degree of likability differed based on changes to the greenway trail corridor scenes, independent-sample t-tests were performed. We also analyzed the correlations to examine the relationship between trail experiences and preferences in greenway trails and between perceptions of trail characteristics and overall likability. Additionally, multiple regressions were performed to find the strongest predictors of likability.





3. Results


3.1. Perception of Greenway Trail Characteristics


Group A, who viewed the existing trail images, perceived that the trail width, traffic, and amount of vegetation looked “about right”, as the mean values of those items were 2.51, 2.91, and 2.43, respectively. The Group A participants perceived that there were too many built structures (3.37) and that the trail surface looked too hard (3.35); they also perceived a lack of bodies of water (1.51) and trail facilities (1.69) in the pictures (Figure 9).



For Group B, who viewed the manipulated images in which the building backgrounds had been removed, bodies of water had been added, trail facilities had been added, built structures had been removed, vegetation had been added, and softer surfaces had been added, perceived the trail characteristics as “about right”, ranging from 2.72 to 4.39.




3.2. Differences in the Perceptions of the Existing and Manipulated Characteristics


We compared the overall mean scores between Group A and Group B using independent-sample t-tests to verify whether the participants’ perceptions differed depending on the manipulation of the greenway trail characteristics. The results showed a significant difference in all variables except for background buildings (Table 2). Therefore, Hypothesis 1 (there are significant differences between respondents’ perceptions of existing trail characteristics and altered greenway trail characteristics) was partially confirmed.



Although the image with the background buildings removed was perceived as “about right” (3.12) compared to the existing image (3.31), the difference was not significant. The most significant difference in perception was found between the image with the traffic removed (2.91) and the existing trail with a view of buildings (4.39). Additionally, adding water features or trail facilities made respondents feel that the characteristics were “enough” or “about right”. The existing trail width and vegetation were perceived as sufficient, and the widened trail and added vegetation were perceived as “too much”.




3.3. Differences in Likability between the Existing and Manipulated Characteristics


The likability of each trail characteristic within the existing environment and the altered environment showed significant differences, as shown in Table 3. The results showed that the presence of water (p ≤ 0.001), trail width (p ≤ 0.001), adjacent automobile traffic (p ≤ 0.001), built structures on the trail (p ≤ 0.001), and trail facilities (p ≤ 0.05) were significantly different in terms of likability between the existing and manipulated images. The mean likability values of the images with the manipulated characteristics were lower than those of the images with the nonmanipulated characteristics. However, the respondents’ likability ratings of the images in the background buildings, amount of vegetation, and trail surface treatments showed no significant differences between the existing and manipulated images, although the respondents’ perceptions of these trail characteristics differed significantly. Therefore, Hypothesis 2 (there are significant differences between the likability of the existing and altered greenway trail characteristics for respondents) was partially confirmed.




3.4. Correlations between Perception and Likability of the Greenway Trails Characteristics


To examine the relationship between trail experiences and preferences for greenway trails, we analyzed the correlation between perceptions and likability of greenway trail characteristics. Hypothesis 3 was tested using Pearson’s correlation analysis. The results showed that the presence of water, amount of vegetation, automobile traffic, and built structures were correlated with likability, with correlation coefficients of 0.262–0.454 (Table 4). More water features, less automobile traffic, and fewer built structures on the trail were related to high likability. However, vegetation was negatively related to likability. Therefore, Hypothesis 3 (there is a significant correlation between respondents’ perceptions of trail characteristics and overall likability) was partially confirmed.



Multiple regression analysis was performed to determine which variables were the strongest predictors of likability. Since the regression model with overall likability as the dependent variable was not significant (R2 = 0.045, p > 0.05), we used an item that asked respondents, “How inviting is this portion of the trail?”, as the dependent variable. Because this study used a virtual tour, this question was judged to be a good surrogate for likability. That is, the respondents were not truly in the place but rather were reacting to how they would feel if they were there and whether the landscape was a place they would like to be.



The results of the multiple regression analysis showed that several greenway trail characteristics were related to likability (Table 5). Six of the eight greenway trail characteristics, namely, trail width, trail surface, amount of vegetation, background buildings, built structures, and adjacent automobile traffic on the trail, were significant at the 0.05 level. That is, six of the eight characteristics measured had predictive value in relation to how inviting the virtual trail was to the viewer. Therefore, Hypothesis 4 (There are significant positive relationships between respondents’ perceptions of trail characteristics and the overall likability of a trail.) was partially confirmed.





4. Discussion


According to the results of users’ perceptions and likability ratings, this study shows how greenway characteristics affect users’ experiences in relation to their perceptions and preferences and how people respond to the prominent features of greenways.



The main finding in this study is that users’ preferences for greenway characteristics are related to cognitive factors. This is because visual preferences, according to the stimuli-response process, are a response to physical stimuli. In this study, a statistically significant factor was derived by analyzing differences in perceptions and preferences between different groups with regard to greenway characteristics. In other words, before investigating visual preferences for greenway characteristics, the extent to which greenway characteristics are recognized must be determined.



In the analysis of the manipulated versus nonmanipulated trail characteristics on the greenway trails, there were significant differences in the perceptions of seven trail characteristics (the presence of water, trail facilities, trail width, adjacent automobile traffic, built structures on the trail, amount of vegetation, and trail surface). On the other hand, there were significant differences in users’ likability ratings for only five trail characteristics (the presence of water, trail facilities, trail width, adjacent automobile traffic, and built structures on the trail). The results of this study show that changes to those five trail characteristics can significantly improve respondents’ evaluations of trail likability as well as their perceptions of these characteristics. In other words, the addition of or changes to certain elements of greenway trails, such as added water or widened trails, could help make greenways become more likable. The results of this study are consistent with previous studies and support research trends. In particular, Gobster [25] identified scenic beauty, nearby water, trees, and rolling hills as positive attributes for trail users. These results imply that four trail characteristics, including the presence of water, trail facilities, trail width, and built structures on trails, are more important than other characteristics for users’ perceptions and evaluations of likability. However, some of the results are different from those of Gobster [25], who found that trail width and surface are important factors related to trail use. Gobster emphasized the importance of the trail width and surface as factors that provide users with a variety of ecological experiences; however, in this study, no significant difference was found between the perceptions of the different trail widths or preferences for changes in the surface. That is, the trail width and surface may be a sensitive issue for users who experience a trail directly, but these factors do not affect users’ visual preferences.



From the multiple regression analysis, we found that greenway trail characteristics including trail width, trail surface, amount of vegetation, background buildings, built structures, and adjacent automobile traffic on trails were significant predictors of likability. Previous studies have consistently shown that natural elements such as vegetation have a positive interaction with the greenway trail environment [14,15,16,30]. This study also provided evidence to support that vegetation was significant in relation to likability, as shown in the literature. In addition, the findings of this study confirmed that the trail width, trail surface, background buildings, built structures, and adjacent automobile traffic on the trails had a significant relationship with likability. However, there was no significant relationship between the presence of water or trail facilities and likability. This finding indicates that a managed and unique landscape can also improve people’s aesthetic experiences in greenway corridors through built structures such as bridges, utility plants, and other human structures. Although trail facilities and the presence of water were not significant predictors of likability on greenway trails, the results indicated that people perceived a more inviting environment on greenways with water or more trail facilities. This finding suggests that the presence of trail facilities and water may make greenways feel more comfortable and are preferred by users.



Therefore, with regard to these characteristics, the likeability of a greenway can be modified by changing the existing environment. Many recent attempts have been made to integrate the socioeconomic factors or land use patterns in the community into the design of the greenway. Doing so requires users to create an environment that encourages people to have increased experiences with the trail landscape [61]. For example, if a trail is connected to tourism attractions, such as an historic landmark or local events, the user’s quality of experience increases. In other words, greenway design is not just about changing the physical environment, but it must also incorporate the development of vantage points to improve views, while connecting various land uses. Given that the design of the trail potentially affects the level of use, policymakers and trail managers must establish a plan that incorporates vegetation management and link the various land use possibilities.




5. Conclusions


Urban greenways provide social, ecological, psychological, and sociocultural benefits to society that enhance urban dwellers’ well-being and quality of life, factors that promote sustainable communities. The majority of early studies regarding greenways and trails are mainly concerned with the major functions of these environmental assets, such as their ecological significance, their historic and cultural value, and the recreational opportunities they offer. Less attention has been given to user perception and its relationship to the characteristics of the greenways and trails. One of the major objectives of this study was to identify a way (design cue) to improve the physical conditions of greenway trails, their characteristics, and their corridors in urban areas to better serve the multiple objectives of greenways for sustainable communities. Nassauer [62] suggests that design cues reveal powerful messages of ecological beauty that reflect human care and stewardship. For example, with respect to greenway trails, these design cues may include vegetation to screen unattractive nuisance elements.



Several managerial implications of greenway trail design, including trail characteristics, are suggested based on the results of this study. For example, the amount of vegetation along the trail influences user likability of the greenway. This study’s findings further confirmed that a high level of preference was given to environments with large amounts of vegetation [45,47] and that natural beauty is a primary reason why people visit greenway trails [25]. Trail facilities such as lighting, benches, shelters, and trash containers are also significant factors that influence users’ perceptions of trails [25]. Therefore, practitioners should consider how to locate and manage vegetation and trail facilities from a perspective of both aesthetics and safety. In addition, results indicate that background buildings, built structures, and adjacent auto traffic are significantly correlated with user likability and preference likability. Tourists and residents often commented that a combination of well-managed natural and built environments is attractive in urban areas and that they enhance the image of the city [38]. This implies that planners and designers should consider how to minimize visual conflicts or maximize visual access with certain associated elements when designing trails.



To understand the needs and preferences of the user, it is necessary to promote public involvement in the planning and design process. The benefits of public involvement in planning and design, which have been widely documented [55,63], include strengthening people’s sense of commitment to the place, increasing user satisfaction, and creating realistic expectations of outcomes [64]. Public participation in planning and design can be augmented through the use of visualization techniques for better communication [63]. Future studies should explore diverse hands-on methods of participation techniques to provide a clearer descriptive understanding of user preference.



There are certain limitations to this study. Since the sample was homogeneous, the generalizability of the research results is limited. Future studies, therefore, must incorporate a more representative sample of the general population. Furthermore, investigating likability within different groups and subcultures will enhance and maintain the quality of the environment and thereby induce sustainable development. In addition, because there may be substantial variances in trail characteristics due to location and culture [23], future studies must identify and explore the factors that influence users’ preferences in various contexts.



Evidently, greenways provide numerous benefits both for people and for the environment in a multitude of ways [7]. This study has confirmed that the benefits of greenways are often related to greenway characteristics that contribute to expanded views and enhance the perceived experiences of the people. In cities and urban areas, greenways often offer attractions, activities, and increased local opportunities by providing aesthetic transitions from levees to neighborhoods, preserving and protecting aesthetic resources, and managing unique human infrastructure.
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Figure 1. Key map showing the studied trails. 
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Figure 2. Locations of the virtual assessments of Town Lake Trail (Trail A). 
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Figure 3. Locations of the virtual assessments of Buffalo Bayou Trail (Trail B). 
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Figure 4. Conceptual model of the study. 
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Figure 5. Example of a viewpoint of Trail A with the existing view. 
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Figure 6. Example of a viewpoint of Trail A with a manipulated view, i.e., addition of a body of water. 
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Figure 7. Example of a viewpoint of Trail B with the existing view. 
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Figure 8. Example of a viewpoint of Trail B with a manipulated view—overpass bridge removed. 
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Figure 9. Comparison of the perceptions of trail characteristics. 
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Table 1. Demographic characteristics.
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Group A (n = 68)

	
Group B (n = 69)






	
Age

	
Mean

	
23.1 (4.79)

	
22.0 (2.69)




	
Gender

	
Male (%)

	
33 (48.5%)

	
37 (53.6%)




	
Female

	
35 (51.5%)

	
32 (46.4%)




	
Past Trail Activity Experience

(Mean)

	
Walking

	
4.51

	
4.71




	
Running

	
3.77

	
4.20




	
Bicycling

	
3.07

	
3.09




	
In-line skating

	
1.43

	
1.46




	
Motorcycling

	
1.81

	
1.97
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Table 2. Differences in perceptions between the groups that viewed the existing and manipulated characteristics.
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Greenway Trail Characteristics Treatment

	
Group

	
Mean

	
SD

	
t-Value

	
p-Value






	
Background buildings

(Buildings removed)

	
Group A

	
3.31

	
0.74

	
1.39

	
0.168




	
Group B

	
3.12

	
0.88




	
Presence of water

(Water added)

	
Group A

	
1.51

	
0.76

	
−11.82

	
0.000 (*)




	
Group B

	
3.00

	
0.71




	
Trail facilities

(Facilities added)

	
Group A

	
1.69

	
0.78

	
−5.77

	
0.000 (*)




	
Group B

	
2.72

	
1.26




	
Trail width

(Trail tread widened)

	
Group A

	
2.51

	
0.94

	
−5.19

	
0.000 (*)




	
Group B

	
3.22

	
0.62




	
Adjacent automobile tra