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Abstract

:

The current greenway systems in China are relatively homogenous, whereas recreational groups and their needs are highly diverse. This discrepancy has resulted in increasingly severe behavioral conflicts during greenway recreation. However, scholarly research on behavioral conflicts in greenway recreational activities is lacking. Recreationists’ perceptions of conflict negatively impact their evaluation of the recreational experience, thereby limiting the ecological and recreational benefits of greenways. Therefore, it is crucial to categorize these conflicts, understand their formation mechanisms, and identify influencing factors, so as to put forward targeted management strategies for greenway construction. This study selected urban segments of greenways along the Wei and Feng rivers in Xi’an, Shaanxi Province, China. Field observation, semi-structured interviews, and NVivo 12 three-level coding were used to investigate and analyze the main types of behavioral conflicts perceived by various recreational groups on urban greenways and the factors influencing these perceptions. The results indicate that the primary types of behavioral conflicts are danger perception, space occupancy, environmental damage, and noise disturbance. Younger groups, highly educated individuals, local residents, and those with exercise as their primary recreational purpose are more likely to perceive conflicts. In addition, recreationists also focus on the completeness of greenway infrastructure, the richness of green landscapes, and the adequacy of behavior management. These findings can help greenway managers and planners understand the perception of recreational conflicts, enabling the formulation of targeted design strategies and management measures to mitigate these conflicts in urban greenway recreation.






Keywords:


greenway recreation; types of behavioral conflicts; influencing factors; recreational evaluation












1. Introduction


With the rapid acceleration of global urbanization, gray infrastructure like concrete and impervious surfaces has replaced many natural areas within cities [1,2,3,4]. This high level of urbanization has led to numerous problems, including traffic congestion, environmental pollution, and a lack of green open spaces, severely hindering sustainable urban development [2,5,6]. Urban greenways, as green linear spaces in high-density urban areas, play a vital role in alleviating congestion [7,8,9], providing recreational spaces [10,11,12], enhancing ecological benefits, and promoting sustainability [13,14,15]. Recently, with the increasing demand for leisure and entertainment among urban residents, greenway construction and development have gained broader attention [2,16].



Greenways, a popular form of linear parks, are a unique type of urban green space (UCS) [1,3,8]. Since the twentieth century, the greenway movement has grown explosively [16,17]. The United States was among the first to develop park greenways and green space systems by connecting parks [14,18]. Charles Little’s seminal work, Greenways for America, provides an excellent overview and summary of this movement [18,19,20]. Singapore has developed a greenway network in its densely populated city-state [15,21]. Germany has constructed greenways to address natural habitat fragmentation [22,23]. Japan has developed ecological greenways based on urban green space system planning [22,24]. China has initially established the “Pearl River Delta” greenway network based on greenway theory [3,25]. In the early stages of the greenway movement, Fábos and Ryan [17] systematically reviewed research on urban greenways and found that most studies focused on their ecological benefits [16]. As the greenway movement has progressed, Horte and Eisenman [20] found that recent research has increasingly emphasized the role of greenways in addressing human needs and recreational experiences, as well as in planning, design, and management. This shift reflects a strong orientation towards human needs and concerns [26], indicating that research objectives for greenways have transitioned from ecological protection to recreational experiences [14].



In recent years, urban greenways have increasingly faced various recreational behavior conflicts due to extensive use and diverse user needs [27,28,29,30,31]. These conflicts often manifest as mixed pedestrian and vehicle traffic, excessive cycling speeds, and unpredictable pedestrian crossings, sometimes leading to accidents and fatalities. Recreational behavior conflicts are described as “goal interference”, the discrepancy between expected and actual outcomes. These conflicts can be categorized as “inter-group” and “intra-group” conflicts [30,32]. Inter-group conflicts occur between users engaged in different activities, such as walkers and mountain bikers, while intra-group conflicts occur among users participating in the same activity, like walkers [33]. Recreationists’ evaluations of greenways are based on observations of site conditions and personal recreational experiences. Perceived conflicts can negatively impact these evaluations, diminishing the overall enjoyment of the greenway experience [34,35,36]. Therefore, it is crucial for managers to understand specific conflict perceptions among greenway users to enhance recreational experiences [37].



However, there is a lack of research on the perception of behavioral conflicts in greenway recreation. Pickering et al. [38] found that research on outdoor recreation and conflicts was dominated by the United States, Australia, and some European countries. Despite China’s large population and its extensive terrestrial protected areas, limited attention is given to outdoor recreational conflicts. In recent years, China has placed significant emphasis on the development of greenways, with their lengths steadily increasing [16]. Since 2016, the Ministry of Housing and Urban-Rural Development has issued a series of policy documents related to greenways, aiming to accelerate the construction of greenway networks nationwide. But these policy documents lack content on managing recreational conflicts. In contrast, current research in China on greenway recreational experiences primarily focuses on landscape ecological functions and infrastructure layout, with less attention to behavioral conflicts related to urban greenways [20]. Greenways are prone to recreational conflicts, which are easily perceived by users, potentially threatening the ecological and recreational benefits of future greenways. Conflicts will never be completely eliminated, but understanding them and their influencing factors across different user groups can help in developing potential solutions to mitigate these conflicts. This understanding can lead to better management and broader participation in greenway activities, thereby enhancing their ecological and recreational benefits [39,40].



This study conducts a qualitative case analysis of behavioral conflicts among recreational groups on the urban greenways in Xi’an, China. The objectives are as follows: (1) identify key types of behavioral conflicts among recreational groups; (2) analyze the impact of sociodemographic characteristics and greenway awareness on conflict perception; and (3) summarize the main concerns of recreationists regarding greenway construction and propose targeted conflict mitigation strategies. This study may help to enrich the theoretical framework of inclusive greenway design and provide practical recommendations for future urban greenway planning and will support public participation and the co-governance of urban green public spaces.




2. Materials and Methods


2.1. Case Selection


This study focuses on the urban section of the “Three Rivers and One Mountain” greenway along the Wei and Feng rivers in Xi’an, Shaanxi Province, China. This extensive greenway spans 312 km and includes diverse natural and cultural resources, such as the Wei River, the Feng River, the Chan-Ba River, and the Qinling Mountains. This case is considered representative for several reasons. Firstly, the greenway’s scale and scope make it a representative study area, reflecting the complexity and diversity of recreational conflicts and their influencing factors. Secondly, the greenway integrates ecological elements, creating a multifunctional system that supports cycling, walking, sightseeing, and leisure. This functional diversity attracts a wide range of users, including walkers, joggers, and mountain bikers, providing a representative sample for interviews. Thirdly, as a significant construction project and livelihood initiative in China, the “Three Rivers and One Mountain” greenway holds substantial social influence. In 2017, China prioritized greenway construction as a key project and proposed increased efforts in this area. Subsequently, Xi’an, a central city in the northwest, began constructing the “Three Rivers and One Mountain” greenway, which opened in 2021. In recent years, Xi’an City has issued a series of policy documents on greenway planning, mandating the “enhancement of greenway service capacity”. These initiatives have been well received by residents and tourists, increasing the use of urban greenways as major public recreational spaces. However, this popularity also increases the potential for conflicts among recreational users.




2.2. Data Collection


Initially, literature and internet searches were conducted to gather information about the greenway, including types of recreational groups and behavioral conflict incidents. To investigate the project’s actual conditions, a field survey of the “Three Rivers and One Mountain” greenway in Xi’an was conducted in October 2023. During the field trip, activities of recreational groups and instances of behavioral conflicts were observed and recorded, with photographs taken to ensure data accuracy and completeness.



At the end of the field study, a semi-structured interview outline and identification of the types of recreation groups to be interviewed were developed based on the findings of the study and the literature review. On-site interviews were conducted along the greenway in Xi’an. The interviews focused on observing, organizing, and recording the recreationists’ perceptions and experiences, concentrating on three main aspects: (1) the demographic information of the respondents, including gender, age, education level, identity, and familiarity with the greenway and primary recreational activities; (2) the behaviors of other recreational groups on the greenway that disturbed or negatively affected the respondents, along with the reasons for these disturbances; and (3) expectations and suggestions for the future development of the urban greenway. In addition, we collected information on the main types of activities of the interviewees in order to subsequently categorize the interview cases. Random sampling was employed during the interviews to minimize non-response bias. Interviews were conducted during daytime sessions in November 2023 and March 2024, with each session lasting 15–20 min. With participants’ consent, interviewers recorded and transcribed the conversations, guiding respondents to share their perceptions, experiences, and feelings regarding recreational conflicts on the greenway. Participants were informed that the interviews were for research purposes and that their personal information would remain confidential. Flexibility was maintained during the interviews to adjust questions based on discussions and explore new issues related to recreational conflicts. Detailed records of the interview process, including specific contexts, facial expressions, and emotional changes in respondents, were kept to form interview transcripts for subsequent analysis. Ultimately, the research team obtained 112 valid semi-structured interview questionnaires from various recreational groups on the urban greenway (Table 1). This was based on respondents’ perceptions of conflicts and their completion of the basic questions. Additionally, interviews were conducted with staff responsible for managing and maintaining the greenway, such as station attendants, cleaners, and managers, to gain a comprehensive understanding of managing and maintaining behavioral conflicts on the greenway from different perspectives.




2.3. Data Analysis


This study utilized grounded theory methodology, NVivo 12 software was used to analyze interview transcripts, identifying the main types and influencing factors of behavioral conflicts among recreational groups on the greenway. Grounded theory is a method for developing substantive theory from the bottom up. This approach identifies core concepts reflecting phenomena based on case interview information. The relationships between these concepts are then used to construct the relevant theory. It is widely applied by scholars [27,41,42]. The non-preconceived nature of grounded theory ensures that the types of behavioral conflicts and influencing factors identified from the case texts genuinely reflect the experiences of recreational groups. It also helps in understanding the suggestions and perspectives of recreationists regarding greenway construction. Additionally, NVivo 12 offers a workspace and tools for managing, shaping, and understanding interview text information. It efficiently manages large volumes of interview text, facilitating the discovery of new insights. The software’s ability to perform a detailed coding and categorization of interview content is essential for grounded theory methodology.



NVivo 12 software was used to store interview responses as “cases” and to record respondents’ demographic information as attributes for each case. The original descriptive statements were coded and compared using a three-level system of “conflict type-conflict evaluation-conflict description statements”. This process identified types of behavioral conflicts among urban greenway users, forming preliminary theories. Subsequently, the NVivo 12 coding query function explored the relationship between perceived conflict types and case attributes. The query results reflected how demographic characteristics influenced the perception of behavioral conflicts. The authenticity and accuracy of the coding were verified using original data and field research findings. This approach aids in understanding respondents’ experiences and perspectives, reducing limitations in analysis and conclusions. The authenticity and accuracy of the coding were verified using the original data and specific field research conditions [27]. This method helps in understanding the experiences and perspectives of the respondents, thus reducing the limitations of the analysis and conclusions [27,43].





3. Results


3.1. Types of Behavioral Conflicts


As shown in Table 2, behavioral conflicts commonly mentioned by recreational groups are mainly divided into four types, namely, danger perception (Figure 1a), space occupancy (Figure 1b), environmental damage (Figure 1c), and noise disturbance (Figure 1d). Recreationists perceived “pet injuries”, “excessive speed”, “barbecue fires”, “wrong-way turning”, and “collisions” as dangerous. As noted in the interview texts, these behavioral conflicts were perceived to “cause harm” and “frighten people”. This perception of danger led to the decrease in people’s enjoyment feeling of the greenway. Therefore, these conflicts were coded as “danger perception”. Meanwhile, recreationists also felt that “crowding” and “road obstruction” created the perception that “overcrowded spaces affect activities”. This reflected conflicts due to improper space occupancy and was coded as the space occupancy conflict type. Conflicts such as “crowded feeling” and “road obstruction” indicated improper space occupancy and were categorized under the “space occupancy” category. Similarly, incidents like “pet excretion”, “littering”, and “damaging infrastructure” were coded under “environmental damage”. Lastly, “children being noisy” and “loud music” were categorized as “noise disturbance”. Notably, one interviewee mentioned that odors impacted the quality of the recreational experience. However, due to the inability to determine the odor’s source and the rarity of such mentions, this result was excluded to avoid incidental bias.



Descriptive statistics of the identified behavioral conflict types (Figure 2) reveal that recreational groups on the greenway primarily perceived interference from “danger perception” conflicts. They perceived less interference from the “space occupancy” and “noise disturbance” conflict types. Different recreational groups perceived various types of behavioral conflicts. Walkers, mountain bikers, and joggers mainly perceived danger perception conflicts, while campers were primarily affected by environmental damage. Of these, mountain bikers primarily worried about “collisions” with walkers. Walkers and joggers reported being mainly disturbed by “collisions” and the “excessive speed” of mountain bikers. Additionally, walkers indicated that “pet injuries” within their group significantly reduced their recreational experience. Unlike the other three groups, campers were less affected by safety issues. However, in open-ended conflict questions, campers noted that “pet excretion” and “littering” by walkers caused conflict during their recreation. These results indicate that behavioral conflicts are perceived not only between different recreational groups but also within the same group.




3.2. Influencing Factors of Behavioral Conflict Perception


The matrix analysis results indicate that sociodemographic factors have varying impacts on the perception of behavioral conflicts (Table 3). Regarding gender, a higher proportion of male respondents (57.38%) perceived conflicts compared to females, suggesting that men were more likely to perceive conflicts. Both genders, however, mainly experienced “danger perception” conflicts. In terms of age, the groups perceiving conflicts on the greenway had a diverse age distribution. The age groups 26–30 years (24.59%) and 31–40 years (34.43%) were more likely to perceive conflicts, indicating that younger individuals were more sensitive to behavioral conflicts. Younger groups mainly perceived danger perception and environmental damage conflicts, while older groups primarily experienced danger perception conflicts. Regarding educational attainment, respondents had a wide range of educational backgrounds: elementary school or below (6.56%), middle school (9.84%), high school or vocational education (16.39%), associate or bachelor’s degrees (49.18%), and master’s (4.92%) or doctoral degrees (13.11%). Relatively speaking, higher-educated groups were more likely to perceive conflicts. Additionally, they were more sensitive to space occupancy and noise disturbance conflicts. At the identity level, residents living near the greenway (63.93%) were more likely to perceive conflicts. Additionally, residents were more sensitive to environmental damage conflicts compared to tourists.



Recreationists’ perceptions of the greenway and their recreational motivations also significantly influence the perception of behavioral conflicts. Regarding familiarity with the greenway, those who were “familiar and frequently visited” (49.18%) were the most affected by behavioral conflict. They mainly perceived conflict types were related to danger perception and environmental damage. In terms of primary purpose, those using the greenway for exercise were more likely to experience conflicts (83.61%) and were more likely to be disturbed by the danger perception conflict type.




3.3. Respondents’ Focus on Greenway Development


The results of coding analysis show that respondents’ evaluations and expectations of the “Three Rivers and One Mountain” greenway focused on three main areas: infrastructure completeness, the richness of green landscapes, and the effectiveness of behavior management (Table 4). However, unmet needs and expectations of recreationists can indirectly lead to behavioral conflicts among recreational groups. The interview results indicated a desire for more activity facilities. A lack of such facilities in urban greenways can lead to functional zoning chaos, indirectly triggering conflicts among recreational groups. Respondents also suggested, “There should be more convenience facilities on the greenway”. A staff member at one of the greenway stations acknowledged the lack of convenience facilities, stating, “More vendors would not only boost the economy but also make it more convenient for tourists”. Many interviews highlighted that ample and diverse green landscapes effectively enhance positive emotions among recreationists. One respondent noted, “This helps establish an emotional connection with the greenway”, and expressed a desire for “more green landscapes, as I enjoy the natural scenery”. Regarding behavior management, respondents pointed out several issues. One respondent said, “When camping here, sometimes the management staff would chase us away without any signs indicating where camping is allowed”. Another respondent commented, “The mix of pedestrian and vehicle traffic on the greenway feels very dangerous, and I’m worried about collisions”. These issues reflect significant challenges in greenway management.





4. Discussion


4.1. Types of Behavioral Conflicts among Recreational Groups


4.1.1. Danger Perception Behavioral Conflict Type


Overall, recreationists identify danger perception behavioral conflicts as the most disruptive. This finding aligns with Mann and Absher’s research [40], which identified the fear of dog walkers (and their dogs) and mountain bikers as common conflict sources. Recreationists prefer comfortable and safe environments. The perception of danger leads to psychological aversion to the surroundings, reducing recreational satisfaction [44,45]. Therefore, setting up separate paths for pedestrians and cyclists and educating recreationists about the reasons for management actions may more effectively reduce conflicts [46]. Additionally, placing signs at key points on the greenway to emphasize cycling directions and providing leash hooks can promote responsible dog-walking behavior, thereby reducing unnecessary conflicts (Figure 3a).



Additionally, this study found that for walkers, “pet injuries” and “collisions” were the primary sources of danger perception conflicts, originating both within their group and from mountain bikers. This indicates that behavioral conflicts exist both within and between recreational groups, which is consistent with previous studies [33,46,47,48]. This study also found that campers experienced fewer internal conflicts related to “barbecue fires” compared to other groups. This suggests that internal conflicts are less frequent than external conflicts, consistent with previous research [36,40,47,49]. This may be related to increased satisfaction levels when encountering members of the same recreational group [36]. This indirectly reflects that people enjoy seeing others engaging in similar recreational activities. Managers can enhance satisfaction by providing shared spaces, such as campsites and barbecue areas, and organizing interactive activities among similar groups, like walking events and camping gatherings.




4.1.2. Space Occupancy Behavioral Conflict Type


This study found that greenway users experienced less interference from space occupancy conflicts. This finding contrasts with previous research [29,34,47,50], which identified “crowding” as a major conflict among recreation groups [26]. The likely reason is that, compared to other recreational spaces, greenways are long and can disperse crowds across multiple areas. Additionally, this study′s results showed that mountain bikers and joggers were more likely to experience space occupancy conflicts, possibly because their activity styles make them more sensitive to such conflicts [47,51]. To address this issue, planning separate routes for different recreational groups, such as joggers and mountain bikers, can minimize conflicts. Additionally, clearly marked lanes and one-way route planning can help accommodate various recreational speeds and reduce the sense of crowding for greenway users (Figure 3b).




4.1.3. Environmental Damage Behavioral Conflict Type


This study found that campers were the most significantly affected by environmental damage behavioral conflicts compared to other recreational groups. This is likely because campers are more dependent on greenway resources for their recreational activities, making them more sensitive to issues such as litter and vandalism [40,52]. Additionally, this study identified that “pet excretion” and “littering” were the main forms of recreational disturbances within this conflict type. This supports previous research [36,40], which found that “littering” and “vandalism” significantly reduce recreational satisfaction and have high conflict potential. One potential solution is to designate specific camping areas on urban greenways, situated away from high recreational usage zones, and implement a regular cleaning schedule. This strategy could effectively reduce the likelihood of behavioral conflicts (Figure 3c). However, in any case, it is essential to enhance recreationists’ sense of responsibility for urban greenway environmental protection and to improve greenway environmental management systems to mitigate the emergence of conflicts. This can be achieved through awareness campaigns and education that emphasize the importance of pet owners promptly cleaning up after their pets. Additionally, increasing the number of trash bins and ensuring their regular maintenance can ensure the sufficient and effective use of waste disposal facilities.




4.1.4. Noise Disturbance Behavioral Conflict Type


Although noise disturbance conflicts are less noticeable in urban greenways, they still require attention. Previous studies have identified noise disturbance conflicts among recreational groups [31,36]. In urban greenways, the main sources of noise disturbance conflicts are “children’s noise” and “music noise”. Managers can mitigate these conflicts by using signs. The interview results indicate that such conflicts are more noticeable to walkers and campers, while mountain bikers and joggers are less affected. This difference may be due to walkers and campers placing greater importance on the availability of quiet spaces, making them less tolerant of noise disturbances. To address this, it is advisable to designate quiet areas on greenways, especially in regions where walkers and campers are concentrated. Signage should remind recreationists to maintain silence. Furthermore, installing vegetative sound barriers or other noise reduction facilities along the greenway can help reduce the impact of music noise and children’s chatter on walkers and campers (Figure 3d).





4.2. Influence of Demographic and Other Factors on Behavioral Conflict Perception


Our results indicate that sociodemographic characteristics, including gender, age, highest education level, and residency status, influence behavioral conflict perception. It was found that men (57.38%) were more likely to perceive conflicts than women (42.63%), individuals with higher education levels (67.21%) were more likely to perceive conflicts, and residents living near the greenway (63.93%) were more likely to perceive conflicts. These findings are consistent with previous research [33,40,49,53,54]. Local residents are more likely to perceive conflicts because they have easier access to the greenway and are more exposed to its impacts on their community [53]. The results also showed that younger people (65.58%) were more prone to behavioral conflicts, contrasting with previous research findings [36,40,49]. This discrepancy may be due to the linear and open nature of the greenway, which accommodates a wide variety of recreational activities. In contrast, older adults tend to engage primarily in walking, perceiving fewer types and sources of behavioral conflicts.



In terms of greenway perception and motivation, this study found that those who were familiar with and frequently visited the greenway (62.29%) were more likely to perceive conflicts. This may be because recreationists develop an attachment to familiar greenways, which leads to stronger opinions about the appropriate conditions of these environments [37]. Moreover, our study discovered that recreationists using the greenway for exercise (83.61%) were more likely to perceive conflicts. This novel finding might be related to the nature of their activities. Recreationists motivated by fitness have higher spatial demands and are more susceptible to disturbances caused by crowding.




4.3. Recommendations for Greenway Development


This study identifies infrastructure completeness, landscape richness, and behavior management as the main concerns for greenway development. This finding corroborates previous research [55,56,57], which also recognized these three aspects as significant factors influencing recreational satisfaction [55,58,59,60]. This suggests that people prioritize their recreational experience over environmental ecological functions [20]. Thus, greenway development should address the perceived needs and expectations of recreational groups based on their feedback. Furthermore, specific evaluations of the “Three Rivers and One Mountain” greenway reveal that these aspects directly or indirectly impact behavioral conflicts.



To address these issues, reasonable suggestions should be provided for infrastructure, landscape beautification, and behavior management in urban greenways. The interview results found that users are dissatisfied with some specific functions of public infrastructure services on greenways. It is therefore recommended that basic facilities be strengthened and improved in accordance with the specific conditions of the actual space and the varying needs of the different recreational groups throughout the entire process of greenway recreation. This involves expanding parking areas to accommodate more vehicles and enhancing access near greenway entrances to facilitate use by all recreational groups. Adequate restrooms should be installed along the greenway, especially in high-traffic areas, with regular cleaning and maintenance schedules to ensure cleanliness and functionality. Clear and informative signs should be installed to provide directions, safety information, and behavioral guidelines. Regarding landscaping, managers should enrich natural landscapes by increasing plant diversity and creating habitats for local wildlife. Furthermore, sustainable landscaping practices and the regular maintenance of green spaces should be implemented to enhance the positive experiences of recreational users. Lastly, behavior management on greenways should be strengthened. Behavioral conflicts have been identified in both direct and indirect interactions between recreational groups [48]. Clear guidelines for recreational behavior on the greenway should be established by managers and planners, outlining acceptable behaviors and the consequences of violations. Prohibited behaviors, such as littering, allowing pets off-leash, and speeding by cyclists, should be clearly defined to directly mitigate conflicts between user groups. Moreover, recreational routes should be designed for various user groups, integrating elements that foster positive interactions to indirectly mitigate behavioral conflicts.




4.4. Limitations and Future Directions


This study has several limitations. First, it focuses on the urban section of the greenway along the Wei and Feng rivers in the “Three Rivers and One Mountain” urban greenway in Xi’an, and the findings may not be generalizable to other urban greenways. Further validation with more cases from different cities is needed. Second, this study targets the main recreational groups on the “Three Rivers and One Mountain” greenway, reflecting only the general situation of this specific greenway. Thus, the results may not represent all recreationists using greenways. Additionally, this study does not distinguish between walkers and dog walkers among the greenway users. Future research could further differentiate and analyze these groups to identify differences in perceived behavioral conflicts between walkers and dog walkers. Lastly, the number of interview cases for each recreational group in this study is limited, which may introduce incidental bias. Future research should expand the sample size and include other urban greenways to explore the main causes of perceived conflicts and the impact of encounters between recreational groups on recreational satisfaction.





5. Conclusions


Behavioral conflicts in urban greenway recreation significantly impact recreational satisfaction. While an extensive amount of the literature has studied the impact of behavioral conflicts on satisfaction and their causes among outdoor recreational groups, this study uniquely identifies the main types and influencing factors of these conflicts in the “Three Rivers and One Mountain” urban greenway through qualitative case interviews and grounded theory. This study also analyzes the key concerns of recreationists regarding greenway development based on case interviews. The results indicate that the main types of behavioral conflicts among recreational groups include space occupancy, danger perception, environmental damage, and noise disturbance. Male groups, younger groups, highly educated individuals, local residents, and those primarily engaged in fitness activities are more likely to be affected by these conflicts. Respondents emphasized the importance of infrastructure completeness, landscape richness, and effective behavior management in greenway development. The findings provide insights for the rational planning and configuration of recreational spaces and facilities, essential for enhancing recreational satisfaction.



Conflict is an inherent and disruptive part of society, yet behavioral conflicts in greenway recreation can be mitigated through the collaborative efforts of managers, planners, and recreationists. Managers should enhance infrastructure construction, ensuring that greenway facilities are comprehensive and regularly maintained to improve user satisfaction. It is also essential to focus on functional zoning within greenways to avoid conflicts between different activity areas, ensuring that each group can use the greenway safely and comfortably. Additionally, promoting behavioral norms through education and guidance can raise users’ environmental awareness and encourage civilized behavior, thereby reducing behavioral conflicts. To achieve sustainable greenway development, planners should adopt ecological design principles to protect and restore natural ecosystems within the greenway, increase green space and vegetation cover, and enhance landscape diversity. Future greenway development should also prioritize community involvement, soliciting feedback from residents and users to strengthen their sense of identity and responsibility toward the greenway, ultimately achieving long-term sustainable development.
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Figure 1. Types of behavioral conflicts: (a) danger perception; (b) space occupancy; (c) environmental damage; and (d) noise disturbance. 
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Figure 2. Coding frequency of behavioral conflict perceptions: (a) coding frequency of behavioral conflict perceptions among recreational groups; (b) coding frequency of behavioral conflict perceptions among walkers; (c) coding frequency of behavioral conflict perceptions among mountain bikers; (d) coding frequency of behavioral conflict perceptions among joggers; and (e) coding frequency of behavioral conflict perceptions among campers. 
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Figure 3. Design layout for mitigating types of behavioral conflicts: (a) design layout for mitigating danger perception behavioral conflict type; (b) design layout for mitigating space occupancy behavioral conflict type; (c) design layout for mitigating environmental damage behavioral conflict type; and (d) design layout for mitigating noise disturbance behavioral conflict type. 
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Table 1. Respondents’ information.
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	Recreation Group Types
	Number
	Proportion



	Walkers
	60
	53.57%



	Mountain Bikers
	21
	18.75%



	Joggers
	13
	11.61%



	Campers
	18
	16.07%



	Conflict Perception
	Number
	Proportion



	Perceived conflicts and provided suggestions
	61
	54.46%



	Did not perceive conflicts but provided suggestions
	51
	45.54%



	Gender Distribution
	Number
	Proportion



	Male
	62
	55.36%



	Female
	50
	44.64%



	Identity
	Number
	Proportion



	Residents
	72
	64.29%



	Tourists
	40
	35.71%










 





Table 2. Coding of behavioral conflict categories.






Table 2. Coding of behavioral conflict categories.





	
Conflict Type

	
Conflict Evaluation

	
Conflict Descriptive Statements






	
Danger perception

	
Pet injuries

	
“If dogs are not leashed, it can frighten people...”; “I’m afraid that large dogs might fight with my small dog and hurt it...”




	
Excessive speed

	
“Cyclists ride very fast, which could affect the elderly and children...”




	
barbecue Fires

	
“Some people picnic there, but honestly, it doesn’t feel safe. If the wind blows and ignites the grass, especially with all the trees around...”




	
Wrong-way turning

	
“While cycling, I encounter others suddenly turning or riding in the wrong direction, which can cause collisions if I can’t brake in time...”




	
Collisions

	
“People walking their pets might collide with others...”; “We need to be extra careful with kids, especially in crowded areas, to avoid accidents...”




	
Space occupancy

	
Crowded feeling

	
“It’s too crowded. If people are running on the track, walkers shouldn’t stand there...”




	
Road obstruction

	
“A group of people walking side by side affects our activities and causes disturbances...”




	
Environmental damage

	
Pet excretion

	
“Pet waste left behind is very dirty...”




	
Littering

	
“Some people litter, which is not good...”




	
Damaging infrastructure

	
“Some children are not well supervised and break streetlights, which affects our mood...”




	
Noise disturbance

	
Noisy children

	
“Children making loud noises is very disruptive...”




	
Loud music

	
“Some people play very loud music as they pass by, which affects my mood...”











 





Table 3. An analysis of factors influencing the perception of behavioral conflicts.
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Demographic Information

	
Category

	
Number (Proportion)




	
Total

	
Danger Perception

	
Space Occupancy

	
Environmental Damage

	
Noise Disturbance






	
Gender

	
Male

	
35 (57.38%)

	
16 (45.71%)

	
4 (11.43%)

	
11 (31.43%)

	
4 (11.43%)




	
Female

	
26 (42.63%)

	
12 (46.15%)

	
1 (3.85%)

	
11 (42.31%)

	
2 (7.69%)




	
Age

	
18–25

	
4 (6.56%)

	
3 (75%)

	
0 (0%)

	
0 (0%)

	
1 (25%)




	
26–30

	
15 (24.59%)

	
2 (13.33%)

	
2 (13.33%)

	
9 (60%)

	
2 (13.33%)




	
31–40

	
21 (34.43%)

	
11 (52.38%)

	
2 (9.52%)

	
6 (28.57%)

	
2 (9.52%)




	
41–50

	
7 (11.48%)

	
4 (57.14%)

	
1 (14.29%)

	
2 (28.57%)

	
0 (0%)




	
51–60

	
7 (11.48%)

	
5 (71.43%)

	
0 (0%)

	
1 (14.29%)

	
1 (14.29%)




	
60+

	
7 (11.48%)

	
3 (42.86%)

	
0 (0%)

	
4 (57.14%)

	
0 (0%)




	
Highest education level

	
Elementary school or below

	
4 (6.56%)

	
2 (50%)

	
0 (0%)

	
2 (50%)

	
0 (0%)




	
Middle school

	
6 (9.84%)

	
4 (66.67%)

	
0 (0%)

	
2 (33.33%)

	
0 (0%)




	
High school/Vocational school

	
10 (16.39%)

	
7 (70%)

	
0 (0%)

	
3 (30%)

	
0 (0%)




	
Associate/Bachelor’s degree

	
30 (49.18%)

	
13 (43.33%)

	
2 (6.67%)

	
12 (40%)

	
3 (10%)




	
Master’s degree

	
3 (4.92%)

	
0 (0%)

	
2 (66.67%)

	
1 (33.33%)

	
0 (0%)




	
Doctorate

	
8 (13.11%)

	
2 (25%)

	
1 (12.5%)

	
2 (25%)

	
3 (37.5%)




	
Residency status

	
Tourist

	
22 (36.07%)

	
10 (45.45%)

	
3 (13.64%)

	
5 (22.73%)

	
4 (18.18%)




	
Resident

	
39 (63.93%)

	
18 (46.15%)

	
2 (5.13%)

	
17 (43.59%)

	
2 (5.13%)




	
Familiarity with greenway

	
Very familiar with its basic functions

	
8 (13.11%)

	
2 (25%)

	
1 (12.5%)

	
2 (25%)

	
3 (37.5%)




	
Familiar and frequent visitor

	
30 (49.18%)

	
14 (46.67%)

	
2 (6.67%)

	
12 (40%)

	
2 (6.67%)




	
Heard of it

	
16 (26.23%)

	
8 (50%)

	
2 (12.5%)

	
5 (31.25%)

	
1 (6.25%)




	
Completely unfamiliar

	
7 (11.48%)

	
4 (57.14%)

	
0 (0%)

	
3 (42.86%)

	
0 (0%)




	
Primary purpose

	
Physical exercise

	
51 (83.61%)

	
24 (47.06%)

	
4 (7.84%)

	
17 (33.33%)

	
6 (11.76%)




	
Sightseeing

	
5 (8.20%)

	
1 (20%)

	
0 (0%)

	
4 (80%)

	
0 (0%)




	
Photography

	
0 (0%)

	
0 (0%)

	
0 (0%)

	
0 (0%)

	
0 (0%)




	
Playing with children

	
4 (6.56%)

	
2 (50%)

	
1 (25%)

	
1 (25%)

	
0 (0%)




	
Walking pets

	
1 (1.64%)

	
1 (100%)

	
0 (0%)

	
0 (0%)

	
0 (0%)











 





Table 4. Recreationists’ evaluations.
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Evaluation Type

	
Evaluation Statements






	
Infrastructure

	
“More parking lots should be built...”




	
“The restrooms are inadequate; the nearest one is a ten-minute walk away...”




	
“There are too few resting places; more benches or shorter distances between rest stops would be helpful...”




	
“Installing some streetlights in certain areas would be better...”




	
“There seem to be few pavilions; having some would provide shelter from wind and rain...”




	
“The functions of the greenway are relatively limited; I hope more recreational facilities are added to offer richer cultural and entertainment experiences...”




	
Green landscaping

	
“Develop more green landscapes to build an emotional connection with the greenway...”




	
“I hope the greenway can enhance its greenery; a variety of plants would lift my spirits...”




	
Behavior management

	
“Traffic management should be improved, with separate routes for cyclists and pedestrians to avoid disturbances...”




	
“More outdoor dining and camping areas should be provided, and security should not interfere with recreational activities...”




	
“Effective cleaning and maintenance are needed to avoid dirty and messy areas that can affect the mood...”




	
“There should be dedicated paths for runners; mixing vehicles and people is unsafe, so pedestrian and vehicle lanes should be separated...”




	
“More informational signs should be set up, such as ‘Do not step on the grass’ and ‘No littering’, to guide proper behavior through education...”
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