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Abstract


Urban parks play a vital role in enhancing residents’ well-being, making it essential for decision-makers and designers to understand the factors influencing park satisfaction to improve park attributes. While existing studies primarily focus on internal park characteristics, this study investigates the diverse ways that external environmental factors influence park satisfaction. Using moderated regression models, we examined six factors, i.e., the quality of neighborhood compound greenspaces, perceived home–park distance, walking difficulty, the convenience of coordinating other trips, external environmental quality, and perceived travel safety, in Chongqing, China. Based on an intercept survey of 301 residents, five factors significantly impacted park satisfaction. Notably, the quality of compound greenspaces and trip coordination convenience were critical determinants, showing large correlations with satisfaction. Enhancing environmental quality and travel safety along access routes is also crucial, as they directly enhance satisfaction and moderate the impacts of internal park quality. Reducing walking difficulties can encourage frequent park visits and strengthen the relationship between internal park quality and satisfaction. Interestingly, the perceived home–park distance had minimal impact, likely because the parks studied were in close proximity to participants’ homes. These findings highlight the importance of holistically considering both internal and external factors in urban park planning and design. Future research should explore additional external factors in diverse urban contexts.
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1. Introduction


Urban parks are widely recognized as essential components of daily life, with numerous studies highlighting their benefits on resident well-being, including physical and psychological health, social interactions, and life satisfaction [1,2]. These benefits can be obtained not only through regular visits to urban parks but also through positive perceptions of them [3]. Satisfaction with urban parks is considered a key predictor of resident well-being and happiness, especially in ultra-urban environments [4,5]. Therefore, understanding the factors influencing park satisfaction is crucial for decision-makers, planners, and landscape designers to enhance park attributes that increase park use and satisfaction [6,7,8,9].



Various factors have been studied to understand the relationship between urban park characteristics and user satisfaction. For example, Zhang et al. [10] and Xiao et al. [11] reviewed factors contributing to park satisfaction, encompassing personal (e.g., gender, age, physical limitation, and motivations), psychological (e.g., subjective senses), social (e.g., social behavior and safety), physical (e.g., facilities, spatial design, and accessibility), and other factors (e.g., maintenance and weather). Among these, physical attributes are critical due to their direct influences on how users perceive and engage with these spaces, carrying significant practical implications for park design and management [10].



In general, when investigating physical attributes, existing studies exhibit a heavier focus on the park’s internal rather than external factors [12]. Here, internal physical factors pertain to attributes within the park (e.g., infrastructure, natural features, environmental quality, and cultural or artistic characteristics) that influence its functionality and appeal. In contrast, external physical factors refer to attributes beyond the park’s boundaries that affect accessibility (e.g., home–park distance, ease of transportation, and walkability) and the broader visitor experience (e.g., external environmental conditions). Many studies have demonstrated strong associations between the physical characteristics of internal park elements and user satisfaction [8,11,13,14,15]. However, a more comprehensive investigation is needed to understand how external environmental factors affect park satisfaction. While some research has examined how surrounding environmental factors influence park visitation [16,17], it is important to note that park satisfaction and visitation assess different aspects, even though they have been shown to correlate positively. Visitation reflects a park’s popularity, vitality, and attractiveness, while park satisfaction focuses on visitors’ feedback, attitudes, and feelings—attributes that are inherently intangible and subjective, making it more challenging to measure and, therefore, less frequently assessed [18]. Exploring how external environmental factors help explain park satisfaction is essential for enhancing urban park planning beyond the site scale.



Among the external environmental factors studied, park accessibility has received the most attention, as it is widely recognized as a critical determinant of urban green space utilization [19]. The aspects of accessibility that were previously explored include park proximity [20] and ease of access, such as the availability of public transportation and parking, as well as the walkability of surrounding areas [21]. Overall, the results strongly support that better accessibility leads to increased park usage [20,22] and higher satisfaction levels [12,21,23]. However, other external environmental factors, such as nearby amenities, urban infrastructure, and environmental quality along arrival paths, have been suggested to influence park satisfaction but remain under-investigated [13,24,25]. For example, the external environmental quality (e.g., air quality, noise level, and vegetation quality) has been shown to significantly affect people’s willingness to walk to parks [24]. However, its specific effects on park satisfaction require further exploration.



Moreover, external environmental factors have typically been studied alongside internal attributes (e.g., within the same regression models) for their direct effects on park satisfaction (e.g., [8]). However, effects can manifest in diverse forms. For example, with the strong, established relationship between internal park attributes and satisfaction, external environmental factors may act as moderators, influencing the strength or direction of that relationship depending on their levels [26,27]. While some studies have involved moderation analyses, they have often focused on human well-being measures, rather than park satisfaction, as the dependent variables. Furthermore, most moderation analyses have centered on personal or social factors, rather than external environmental factors, as moderators. Park accessibility has been the only external environmental factor examined as a moderator. For instance, Chu et al. [28] discovered that park accessibility and incivilities moderated the relationship between urban park quality and resident well-being (life satisfaction and depression). Xiao et al. [11] found that social self-efficacy mediated and park use intention moderated older adults’ park satisfaction in old urban areas. Chen et al. [29] reported that personality traits, health status, and moods indirectly and/or directly influenced park quality perception and satisfaction. Tan et al. [30] found that age, gender, household type, and income showed various moderating effects on the relationships between park visit duration, perceived safety, and health outcomes. Nonetheless, the insufficient investigation into how external environmental factors indirectly influence park satisfaction limits the effectiveness of large-scale urban planning efforts to improve park experiences.



Finally, there is a notable gap in the relevant literature focusing on mountainous cities. Investigating external environmental factors in such contexts is crucial as they may have more complex and unique impacts on park satisfaction than in flatter cities. For example, while the natural landscape in mountainous cities can enhance the aesthetic and recreational appeal of urban parks, potentially leading to higher satisfaction, steep terrain, and limited transportation options can make park accessibility more challenging, potentially lowering satisfaction, especially for individuals with limited mobility [31]. Additionally, the sizes and distribution of urban parks may be more constrained by the terrain, leading to disparities in park access, function, and quality. Furthermore, the role of urban parks in daily exercise in dense mountainous cities may be less critical, as residents obtain physical activity from walking on steep roads or climbing steps during daily tasks, such as commuting and grocery shopping. They may also prefer hiking natural hills or mountains for less frequent outings rather than relying on nearby urban parks. These differing patterns of park use could affect residents’ perceived need to visit urban parks and, consequently, their satisfaction.



To address the literature gaps identified above, this study examines how various external environmental factors directly influence park satisfaction or indirectly moderate the relationship between the park’s internal environmental quality and satisfaction. We focus on a highly developed and renowned “mountain city”—Chongqing, China—as the case study, given the potentially pronounced effects hypothesized above. The insights generated from this research will provide critical implications for urban park planning and design at a broader scale. In the sections that follow, we detail the theoretical underpinnings of our conceptual model, the rationale for choosing the study area, and the methods for data collection and analyses.




2. Conceptual Model Development


Based on an extensive literature review, we established a conceptual model (Figure 1) with six external environmental factors as potential moderators for the relationship between the park’s internal environment and user satisfaction. The independent variables include demographic characteristics (gender, age, and education) and park internal environment, represented by four key aspects with 13 specific indicators. These aspects encompass natural attributes (vegetation coverage and plant/animal characteristics) [7,32,33], internal environmental quality (internal air quality and noise conditions) [21,34], infrastructure and facilities (paths, activity spaces, restrooms, rest facilities, seating, accessible facilities, sports/fitness facilities, and children’s play facilities) [8,18,22,35], and cultural and artistic characteristics [29,36,37,38], which refer to the unique cultural, historical, and artistic elements and events that shape the parks’ identity. The six external environmental factors include satisfaction with the neighborhood compound greenspace, accessibility measured by three aspects (perceived home–park distance, perceived walking difficulty, and convenience of coordinating other trips), and external environmental quality assessed by two aspects (environmental quality and travel safety along the route to parks). Below, we elaborate on the theoretical foundations for selecting these moderators.



First, the satisfaction with greenspace within the neighborhood compound may affect satisfaction with nearby parks in complex ways. Urban residences in China often offer relatively small yet multifunctional spaces (see examples in Table S1, Section S1, Supplemental Materials) for relaxation, social interaction, and community engagement within their confined residential areas, while nearby public parks tend to serve a broader demographic, featuring facilities for recreational activities, sports, and events that attract visitors from surrounding areas. Compound greenspaces, particularly those in commercial housing built after the 1998 housing reform [39], are typically constructed by developers in compliance with urban planning and development standards (e.g., area proportion requirements) and maintained by property management companies. While the existing literature supports that surrounding greenspace availability influences park utilization [19], how residents’ perceptions of their compound greenspace influence their satisfaction with nearby parks remains unexplored. Direct or indirect effects can manifest in both positive and negative directions. For instance, positive feelings toward compound greenspace may enhance the overall perceptions of the area, leading to a greater appreciation for nearby parks. However, residents may hold higher expectations for the quality of nearby parks, potentially lowering park satisfaction. Residents may also rely less on nearby parks for recreation—particularly for those with limited mobility in mountainous areas—thereby weakening the association between the park internal environment and satisfaction. On the contrary, negative feelings toward compound greenspace could motivate the frequent usage of nearby parks, potentially increasing park satisfaction or strengthening the internal environment–park satisfaction association. The precise ways compound greenspace satisfaction affects nearby park satisfaction require further investigation.



Next, we propose an examination of three aspects of perceived accessibility for their moderating effects in a mountainous city context: perceived home–park distance, walking difficulty on slopes or stairs along arrival routes, and convenience of coordinating other trips. As mentioned above, several aspects of park accessibility—such as park proximity, the availability of public transportation and parking, and the walkability of surrounding areas—have been recognized as significant factors influencing park satisfaction [12,20,21,22,23]. However, previous studies have primarily focused on direct effects. Research has shown that residents’ subjective perceptions of greenspace accessibility play a more significant role than the objectively measured accessibility in promoting greenspace use and mental health [40]. The three chosen factors are critical in the mountainous context because walking is often the preferred mode of accessing nearby parks [41,42], and challenges in these areas can make park visits physically demanding, leading to less frequent visits and potentially lower satisfaction due to the limited personal experiences and engagement with these natural spaces. Notably, the convenience of coordinating other trips was included due to the recognized importance of mixed urban functions in promoting neighborhood vibrancy [43] and park vitality [18,25,44]. If visiting parks requires significant effort to coordinate with other errands, individuals may prioritize other activities, resulting in fewer opportunities to build positive associations with the park.



Finally, the environmental quality (e.g., air quality, noise level, and vegetation quality) and travel safety along the route to the park can significantly influence the overall experience [24,45]. Clean air, low noise pollution [46], and high-quality street vegetation [47,48] have been shown to increase people’s willingness to walk to parks [24]. Additionally, perceived travel safety is vital for residents to enjoy the positive aspects of urban environments [45]. In this study, perceived travel safety encompasses concerns about crossing roads, navigating overpasses and tunnels, walking on sidewalks, and using accessible facilities. These measures are particularly relevant in Chongqing City, where the steep terrain, high development density, complex road configurations, typical lack of automobile–pedestrian separation, and insufficient accessible facilities, such as ramps and handrails, pose challenges to travel safety for residents [31].




3. Materials and Methods


3.1. Study Area


We selected the dense central residential area of Yuzhong District, Chongqing City, in southwest China, as our study area (Figure 2). Chongqing is a renowned “mountain city” and the economic center of the west. It has a 16.34 million urban population (2020), ranking fourth nationally. Yuzhong District is the oldest urban district in the city center, with a population of approximately 0.59 million [49]. The district is built on a massive folding area, partially surrounded by two major rivers, the Yangtze and Jialing (Figure 2). The steepest road in the district reaches a 28.3% slope. The study area includes 46 residences and ten major parks (Figure 2). Many residences (~46% of the total area) were built before 2000, with the oldest dating back to 1953. They are considered old urban neighborhoods in the Chinese context, with minimal sustainability considerations. The ten parks were built between 1946 and 2018, ranging from 0.22 to 8.61 ha in area (see background information on the ten parks in Table S2, Section S1).



Given the challenges posed by Chongqing’s mountainous terrain, previous studies have sought more accurate methods to quantify park accessibility, revealing significant disparities between assessments that ignore slope and street networks and those accounting for them [50,51]. Furthermore, motivated by the remarkable 17-fold increase in park areas over the last 20 years, recent studies have focused on the equity in park distribution and accessibility [52,53], as well as the effects of gentrification [54]. However, few have delved into park satisfaction and its influencing factors. The district’s steep terrain, mixed land use, aging population, ample park coverage, and significant variations in park size and quality make it an ideal area for examining how external environmental factors influence park satisfaction.




3.2. Intercept Survey


The social survey was conducted from November 2021 to January 2022. Twenty trained university students administered seven rounds of sampling at 30 locations, including ten parks and 20 locations within major residences or at intersections of multiple residences. The sampling time included both weekdays and weekends to include a wide range of residents. The weather on the sampling days was mainly sunny, with occasional overcast skies. The students intercepted adult participants at each site, introduced themselves and the survey purpose, and invited consenting residents of the Yuzhong district to proceed with the survey. The data were collected using electronic tablets via Wenjuanxing (https://www.wjx.cn; accessed on 1 October 2021), a major survey collection platform in China. Considering the district’s older population, the questionnaire was in plain language, pilot-tested, and revised before distribution.



The questionnaire consisted of five sections (see Section S2, Supplemental Materials for the complete instrument): (1) participants’ residence location and overall satisfaction with their neighborhood compound greenspace; (2) park use and overall satisfaction; (3) satisfaction with park internal environment and facilities; (4) satisfaction with park accessibility and external environment; and (5) demographic information.



First, the participants were asked where they lived and their overall satisfaction with the greenspace within their neighborhood compound, measured with an 11-point scale from 0 (extremely unsatisfied) to 10 (extremely satisfied). Second, they were asked to identify their most frequently visited park. Park use was then characterized by frequency, duration, travel time, transportation mode, and primary recreational activities. The overall satisfaction with their selected park was measured using the same 11-point scale as was used to measure their satisfaction with their compound greenspace. Third, as mentioned earlier, the park’s internal environment and facilities were assessed by participants’ satisfaction levels with 13 aspects, including noise, air quality, cultural and artistic characteristics, vegetation coverage, plant and animal characteristics, rest facilities (e.g., pavilions), seating, sports and fitness facilities, children’s play facilities, activity areas, restrooms, walking paths, and accessible facilities. The same 11-point scale, from 0 (extremely unsatisfied) to 10 (extremely satisfied), was used, but with an additional option of NA (not applicable). Fourth, park accessibility and the external environment were measured (all on a 10-point scale) by four and six aspects, respectively. The four accessibility factors included: the perceived distance from home to park (1 = extremely close; 10 = extremely far), the convenience of coordinating other trips (e.g., to grocery stores, restaurants, and schools) (1 = extremely inconvenient; 10 = extremely convenient), and the difficulty of walking on slopes or steps along the route (1 = extremely easy; 10 = extremely difficult; measured by two questions; see Supplemental Materials). The six factors affecting the park external environment included the environmental quality along the route—specifically noise, vegetation, and air quality—measured by three questions (0 = extremely unsatisfied; 10 = extremely satisfied), as well as the perceived safety of crossing roads, overpasses, and tunnels, navigating the sidewalks, and using accessible facilities, measured by three questions (1 = extremely unsafe; 10 = extremely safe). Lastly, the participants’ demographic information was collected, including their gender, age, education level, and monthly household income in 2021.




3.3. Data Analysis


The survey data were analyzed using IBM© SPSS version 27. We began with reporting descriptive statistics on the participants’ demographic profiles and park use behavior. Next, we conducted group comparisons to assess satisfaction levels across various aspects. Specifically, the overall park satisfaction was compared with the satisfaction regarding neighborhood compound greenspace using the Wilcoxon Signed Rank Test (non-parametric paired samples test) due to the abnormality of the data [55]. The multiple items within a construct were compared using the Friedman test (non-parametric one-way repeated measures ANOVA) [56] with Bonferroni correction to rank their satisfaction levels. These tests were performed across the thirteen aspects of park internal environment, three aspects of external environmental quality (air, noise, vegetation), and three aspects of perceived travel safety (crossing roads, overpasses, and tunnels, navigating the sidewalks, and using accessible facilities). Additionally, the two aspects of walking difficulty along the way (on slopes vs. on stairs) were compared using the Wilcoxon Signed Rank Test.



Subsequently, we conducted several data processing steps before establishing the moderated regression models. First, an exploratory factor analysis (EFA) was performed to generate the underlying dimensions of the park’s internal environment characteristics from 13 original variables. An EFA is a statistical technique used to identify patterns or relationships between observed variables by grouping them into factors [57]. This process simplifies complex datasets without prior assumptions by uncovering latent structures that explain the correlations among the original variables. The decision on which factors to retain was based on the total variance explained and the interpretability of the factor solutions [58]. To extract the factors, we used the Varimax rotation method with Kaiser Normalization—an orthogonal rotation technique that helps to identify which variables load most strongly onto each factor. We chose the rotated component matrix values greater than 0.3 to compute the component variables. The Kaiser–Meyer–Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s test of sphericity [57] were also reported to indicate the sampling suitability and factorability. The factor analysis resulted in four meaningful factors to be retained, with a total variance of 72.88% explained.



Finally, we developed six moderated regression models to test the effects of park characteristics on satisfaction levels through the six chosen moderators. Specifically, the composite factor scores generated by the factor analysis (F1 to F4), as well as three demographic variables (i.e., gender, age, and education), served as independent variables, and the overall park satisfaction was the dependent variable in the regression models. The six moderators are the satisfaction with neighborhood compound greenspace (M_Compound_Greenspace), perceived home–park distance (M_Perceived_Distance), difficulty walking on slopes/stairs (M_Walking Difficulty), convenience of coordinating other trips (M_Convenience), environmental quality en route (M_Environment en route), and perceived travel safety en route (M_Travel_Safety). Specifically, the moderators measured by multiple indicators (i.e., M_Walking Difficulty, M_Environment en route, and M_Travel_Safety) were represented by the average values of the respective indicators. An interaction term was created between the four factors and the moderator for each model. Because none of the three demographic control variables showed a statistically significant effect on park satisfaction in any of the models, and instead, their inclusion lowered the explanatory power (adjusted R2) for all six models (see Table S7, Section S1 for details), we chose not to include them in the final model.



The final results were interpreted using the simple slopes approach [59,60], which involves plotting the relationship between the independent and dependent variables at specific values of the moderator variable. The values selected for the moderator are typically arbitrary and context-dependent. We followed previous studies (e.g., [61]) by using one standard deviation (SD) below the mean, the mean, and one SD above the mean as the conditioning values [62]. To further aid interpretation, we generated plots of the conditional means of the dependent variable for each combination of park internal environment factor and the moderator. These plots help to visualize how the strength and direction of the relationship between park internal characteristics and satisfaction levels vary across different levels of the moderator.





4. Results


4.1. Participants’ Profiles and Park Use


A total of 301 adult participants completed the survey (Table 1). Slightly over half of the respondents were female (53%). The average age was around 55. A majority (72%) only attended high school or below. About 20% had a monthly family income of over 8000 CNY (~1239 USD, based on the 2021 average exchange rate), equivalent to the average urban household disposable income in 2021 in China [63]. Respondents came from 24 residences, with 37.4% living in the three residences of Caixinyuzhongcheng (56 participants, #23 in Figure 2), Zhongshanerlu (30 participants, #14 in Figure 2), Jingangta (24 participants, #29 in Figure 2), and the remaining 62.6% were relatively evenly distributed across 21 residences.



Among all participants, 68% visited parks more than once per week, and 31% paid daily visits to parks (Figure 3). The top three most visited parks were Pipashan Park (for 65% of participants), Caixinyuzhongcheng Park (13%), and Chongqing People’s Plaza (9%). Walking was the primary means of travel for 94% of the participants. They spent 19 min, on average, traveling from their homes to their most frequently visited parks. Over half (56%) of the participants spent more than one hour in the park per visit. Their top three activities were walking (87%), viewing the scenery (21%), and watching/playing with kids (17%).




4.2. Satisfaction with Park Internal Environment and Facilities


The participants were, overall, highly satisfied with their most frequently visited park (mean = 7.85) (Table 2). The satisfaction with the individual aspects of the internal environment and facilities was “slight” to “high”, with means ranging from 5.23 to 8.11. The Friedman test and post hoc comparisons revealed significant group and pairwise differences among the 13 internal environment characteristics (N = 280, x2 (12) = 716.662, p < 0.001). Vegetation coverage (mean = 8.11), air quality (mean = 8.08), path system (mean = 7.83), and activity spaces (mean = 7.64) were rated the highest, whereas children’s play (mean = 5.23) and accessible facilities (mean = 6.08) were rated the lowest (see Table S3, Section S1 for detailed statistics).




4.3. Satisfaction with Park Accessibility and External Environment


The satisfaction with the neighborhood compound greenspace (mean = 5.83) was significantly lower than that with residents’ most frequently visited park (Wilcoxon Signed Rank Test z = −10.221, p < 0.001). With respect to park accessibility, the participants, on average, perceived their chosen park as close to home (mean perceived distance = 3.21 on a 1–10 scale, from close to far) (Table 3). Walking on slopes and stairs along the way was moderately easy, without significant differences between slopes and stairs (mean perceived difficulty = 4.04 and 4.10, respectively, on a 1–10 scale, from extremely easy to extremely difficult). The convenience of coordinating park visits with other trips (e.g., to grocery stores, restaurants, and schools) was rated as moderately high (mean = 7.83 on a 1–10 scale, from extremely inconvenient to extremely convenient). Regarding the external environment, the satisfaction with air quality, noise conditions, and vegetation quality along the route was rated high, with means ranging from 7.23 to 7.60 on a 1–10 scale, from extremely dissatisfied to extremely satisfied. The Friedman test and post hoc comparisons revealed a significant group (N = 301, x2 (2) = 28.158, p < 0.001) and one pairwise difference among the three aspects (higher satisfaction with vegetation quality than noise conditions) (Table S4, Section S1). Finally, the perceived travel safety was rated moderately high for all three aspects of crossing roads, overpasses, and tunnels, navigating the sidewalks, and using accessible facilities (means ranged from 7.17 to 8.10 on a 1–10 scale, from extremely unsafe to extremely safe). The Friedman test and post hoc comparisons revealed a significant group (N = 294, x2 (2) = 104.272, p < 0.001) and two pairwise differences among the three aspects. Navigating sidewalks and crossing roads, overpasses, and tunnels along the way were perceived as safer than using the accessible facilities (Table S5, Section S1).




4.4. Moderated Regression Modeling


As mentioned in Section 3.3, four factors that could be meaningfully interpreted were retained, and a total variance of 72.88% was explained. The KMO test reported a value of 0.904, greater than the accepted value of 0.60, and Bartlett’s test of sphericity was significant (χ2 (78) = 1977.716, p < 0.001), indicating sample adequacy. We interpreted the factors based on the loadings (see Table S6, Section S1). Factor 1 reflects the quality of basic facilities and the environment; Factor 2 reflects the quality of inclusive facilities; Factor 3 reflects the quality of greenspace; and Factor 4 reflects park context.



All six multiple linear moderated regression models statistically significantly predicted the overall satisfaction (Table 4). The adjusted R2 ranged from 0.349 to 0.445. Regarding the factors’ main effects, Factors 1 and 4 consistently showed significant main effects in all models. The unstandardized B of Factor 1 ranged from 0.667 to 0.928. The B of Factor 4 ranged from 0.313 to 0.382. Factor 3 only showed a significant main effect in Model 5 (B = 0.242, p = 0.001). Factor 2 did not show any significant main effect in any models.



Regarding the moderator effects, three of the six moderators (M_Compound_Greenspace, M_Environment en route, and M_Travel_Safety) showed both significant main effects and interactions with at least one factor. M_Convenience only presented a significant main effect (B = 0.391, p < 0.001) but did not show interactions. M_Walking Difficulty exhibited only a significant moderating effect, while M_Perceived_Distance showed no significant main or moderating effects. Figure 4 illustrates how the four variables with moderating effects interacted with each factor.



Specifically, in Model 1, the “satisfaction with compound greenspace” showed a significant main effect, as well as negative interactions with both factors 1 (B = −0.325, p < 0.001) and 4 (B = −0.164, p = 0.016) (Table 4). This means that the relationships between Factors 1 and 4 and overall satisfaction were less strongly positive at +1 SD on the centered compound greenspace satisfaction variable and more strongly positive at −1 SD on that variable (Figure 4—Model 1), suggesting that when residents’ satisfaction with the compound greenspace is low, the positive relationships between Factors 1 and 4 and overall satisfaction were strengthened.



In Model 3, the “perceived difficulty of walking on slopes/stairs” showed a significant negative moderating effect between Factor 2 and overall satisfaction (B = −0.217, p = 0.002) (Table 4). When walking on slopes/stairs was easy, the more satisfied participants were with Factor 2 (inclusive facilities), the higher their overall satisfaction. However, when walking on slopes/stairs was difficult, Factor 2 and overall satisfaction showed a non-significant, negative relationship (Figure 4—Model 3).



In Model 5, the environmental quality en route showed a significant positive interaction with Factor 2 (B = 0.261, p < 0.001), as well as a main effect (Table 4). When the environmental quality en route was high, the relationship between Factor 2 and overall satisfaction was positive and significant, unlike the significant but negative relationship observed with a low environmental quality en route (Figure 4—Model 5).



Finally, in Model 6, the “perceived travel safety” showed significant positive interactions with both factors 1 (B = 0.220, p < 0.001) and 2 (B = 0.158, p = 0.020), as well as a main effect (Table 4). A strong sense of travel safety strengthened the significant and positive relationship between Factor 1 and overall satisfaction (Figure 4—Model 6). In contrast, with a high sense of travel safety, the relationship between Factor 2 and overall satisfaction became positive and significant, unlike the non-significant negative relationship observed with a low sense of travel safety.





5. Discussion


The overall goal of this study was to explore the impacts of external environmental factors on urban park satisfaction in dense mountainous cities. The results offer valuable insights into how larger-scale urban planning and design can take into account adjacent neighborhood greenspaces, park accessibility, external environmental quality, and travel safety to enhance the satisfaction with urban parks. We found that five of the six factors we tested directly and/or indirectly influenced park satisfaction. Below, we first discuss the results of each of the six regression models and then reflect on the broader implications and study limitations.



5.1. Direct or Moderating Effects


5.1.1. Model 1: Satisfaction with Neighborhood Compound Greenspace


Our findings reveal that the satisfaction with compound greenspace significantly contributed to nearby park satisfaction, both directly and indirectly. Specifically, a higher satisfaction with compound greenspace correlates with a greater overall satisfaction with the chosen park. And this contribution was only secondary to the facility factor (F1). This phenomenon can be explained by “environmental synergy,” where a high-quality greenspace enhances the overall satisfaction with surrounding greenspaces [64]. Residents tend to view different greenspaces as complementary, perceiving the environment holistically. High-quality greenspaces within residential areas increase opportunities for interaction with nature, generating cumulative positive effects. This perception spillover makes improvements in surrounding parks more likely to be appreciated, significantly influencing overall satisfaction.



Moreover, when residents’ satisfaction with the compound greenspace was high, the positive relationships between Factors 1 and 4 and overall satisfaction were weakened. This effect can be explained by the potentially lower expectations of the nearby park when residents are highly satisfied with their compound greenspace. Consequently, their overall satisfaction with the park is less influenced by the park’s internal qualities. In contrast, when the compound greenspace satisfaction is low, residents are more likely to seek satisfaction from nearby parks, strengthening the positive relationship between park internal qualities (Factors 1 and 4) and overall satisfaction. Interestingly, the moderating effect was more pronounced for Factor 1 (quality of basic facilities and environment) compared to Factor 4 (park context). This suggests that, when compound satisfaction is considered, the quality of basic facilities and the environment within the park have a more substantial impact than the park context on overall satisfaction.




5.1.2. Model 2: Perceived Home–Park Distance


The perceived distance did not directly influence park satisfaction or moderate the relationship between park factors and satisfaction. While this contradicts many previous studies (e.g., [65,66]), it can be explained by the vicinity of the parks studied—over 70% of the participants rated the home–park distance as 3 or lower (1 = extremely close; 10 = extremely far). Such proximity may have reduced the impact of perceived distance on park satisfaction. Similarly, Yang et al. [67] found no significant association between subjective well-being and park proximity in Hong Kong, attributing the result to the close home–park distances of the sample population. Ma et al. [68] also pointed out that the relationship between residents’ well-being and park distance is not necessarily positive and linear.




5.1.3. Model 3: Perceived Difficulty of Walking on Slopes/Stairs


When walking on slopes/stairs was easy, the perceived quality of inclusive facilities (Factor 2) significantly positively influenced overall satisfaction. However, when walking on slopes/stairs was difficult, the overall satisfaction was negatively but non-significantly related to the perception of inclusive facilities. This suggests that easier access encourages park visits, especially for the relatively old sample population [69], thus enhancing the relationship between park internal facility quality and overall satisfaction. The non-significant negative relationship when access was difficult might be due to the lack of variation in satisfaction levels within this sample.




5.1.4. Model 4: Convenience of Coordinating Other Trips


The convenience of coordinating other trips directly influenced park satisfaction rather than acting through moderation. This suggests that the participants’ frequent and habitual park visits were likely well integrated into their daily routines, and this ease of integration significantly enhanced their overall park satisfaction. This finding aligns with previous studies. For example, Li et al. [13] found a positive correlation between the density of surrounding facilities and park satisfaction in Shanghai. Similarly, Huai et al. [18] confirmed that the number of surrounding commercial facilities significantly contributed to park satisfaction, based on both social media and survey data in Shanghai. Comparable results were observed in other cities [16,17,70], where the number of surrounding facilities showed the greatest influence on urban park use compared to various internal (e.g., park size, landscape shape index, park facilities, water size, and vegetation coverage) and external factors (e.g., road density, traffic convenience and distance from the urban center). Our findings add to the evidence that mixed land use and the ease of accessing other facilities and services in surrounding areas not only lead to more park visits but also significantly contribute to park satisfaction.




5.1.5. Models 5 and 6: Environmental Quality and Perceived Travel Safety En Route


Models 5 and 6 are discussed together due to the similar behavior observed in both. Both environmental quality and travel safety en route significantly contributed to overall satisfaction, both directly and indirectly. Directly, low environmental quality and unsafe traveling conditions on the route can discourage park visits or make the overall experience less enjoyable [24,45]. This is consistent with previous studies highlighting the importance of air quality, low noise levels [46], street vegetation quality [47,48], and perceived travel safety [45,64] in enhancing residents’ willingness to walk to parks and enjoy their visits.



Regarding the moderating effects, both moderators interacted with Factor 2 (quality of inclusive facilities) in a similar manner. When the environmental quality or travel safety en route was high, the positive relationship between park facility inclusivity and overall satisfaction was strengthened. However, when the environmental quality or travel safety was low, this relationship became negative and less significant (environmental quality en route) or even insignificant (travel safety en route). Similarly to Model 2 (perceived walking difficulty), the discrepancy may stem from the reduced likelihood of park visitation under unpleasant or unsafe road conditions, thus diminishing the relevance of inclusivity [71].



Besides Factor 2, the sense of travel safety also significantly interacted with Factor 1 (quality of basic facilities and environment). When residents felt safe traveling to the park, the significant, positive relationship between basic facilities and environment quality and overall satisfaction was strengthened. Conversely, a low sense of travel safety weakened this relationship. This finding aligns with the notion that travel safety enhances the likelihood of park visits [45]. The increased opportunities for residents to experience the parks heighten the relevance of basic facilities and environment quality to overall satisfaction.





5.2. Implications and Limitations


The model results above highlight several critical factors that warrant the attention of planners and designers, as they significantly influence park satisfaction—either directly or by moderating the relationship between internal park quality and satisfaction. Below, we elaborate on five practical implications for urban planners and designers.



Enhancing Compound Greenspaces. Enhancing the quality of compound greenspaces, particularly in older urban neighborhoods, is essential, as higher-quality compound greenspaces can directly increase the satisfaction with nearby parks. This spillover effect underscores the importance of viewing urban greenspaces as interconnected, encouraging planners and designers to adopt a holistic approach to the planning process.



Maintaining Park–Home Proximity. For parks serving the daily recreational and social needs of surrounding communities, the perceived distances are typically short and appear to have minimal impact on park satisfaction. To avoid the potential adverse effects of distance on park satisfaction, urban planners should aim to ensure parks remain within walking distance of neighborhoods.



Improving Walkability. Enhancing the walkability of routes leading to parks is crucial in promoting regular park visits and improving overall satisfaction. Specifically, reducing walking difficulties—such as on steep slopes, uneven surfaces, and stairs—can significantly lower the physical barriers that prevent those with limited mobility from fully utilizing parks. Strategies to improve walkability may include installing ramps and gradual inclines, providing rest areas and benches, reconstructing uneven surfaces, and adding handrails and supportive features.



Creating Mixed Land Use Environments. Creating mixed land use environments involves strategically blending parks with residential, commercial, and recreational spaces to enhance the overall functionality of urban areas. This approach allows parks to be easily accessible alongside other amenities such as shops, schools, workplaces, and healthcare facilities, enabling the easy integration of park visits into residents’ daily routines. Such a seamless integration directly enhances park satisfaction. Therefore, urban planners should carefully consider how parks interact with their surroundings, ensuring they are thoughtfully integrated into the urban fabric. The planning for mixed land use should consider the communities’ diverse needs, with the street layouts, transportation networks, and mixed developments all designed to facilitate easy access to green spaces.



Ensuring Environmental Quality and Travel Safety. Finally, ensuring a higher environmental quality and travel safety along the routes to parks is crucial, as these factors both directly enhance park satisfaction and moderate the relationship between internal park quality and overall satisfaction. Measures such as adopting green buffers may help improve air quality and reduce noise pollution, while improving pedestrian infrastructure through clearly marked pathways, traffic calming strategies, and accessible crossings at intersections is essential for ensuring safe and comfortable access for all users.



Besides the broader practical implications listed above, this study provides specific implications for park planning and design in the Yuzhong District of Chongqing. For example, in terms of the internal environment of the parks, the lowest ratings for children’s play areas and accessible facilities underscore the urgent need to increase both the availability and quality of these amenities. Sports and fitness facilities, as well as cultural and artistic characteristics, also require attention and improvement. Conversely, the highest ratings for vegetation coverage, air quality, and path systems suggest that these elements were well-received and should be maintained. Regarding the external environment, similarly to the internal factors, the low quality of accessible facilities along the way indicates a need for improved infrastructure to facilitate easier access. Additionally, mitigating noise pollution in surrounding areas could further enhance the overall park experience, making these spaces more inviting and conducive to relaxation and recreation. Addressing these specific areas of concern can lead to increased park usage and improved user satisfaction, ultimately contributing to the well-being of residents in the district.



The contribution of this study lies in its comprehensive examination of the diverse ways external environmental factors influence park satisfaction. Given that the existing literature has primarily focused on internal park characteristics or the direct effects of a limited number of external factors, it is essential to investigate the nuanced interplay between a broader suite of external factors and park internal quality. The study specifically addresses these relationships in dense mountainous cities underserved in the literature, where unique geographical challenges add complexity to park planning and design, and external factors may affect park satisfaction in ways that differ from flatter urban environments. Overall, the findings inform more effective landscape planning and design strategies that consider both internal and external factors, ultimately enhancing user engagement and satisfaction, particularly for vulnerable populations.



Despite the significant implications and contributions above, several study limitations should be acknowledged. Focusing on a single city may restrict the generalizability of the findings to other mountainous cities. While we successfully captured our target demography—an older, lower-income, less educated population typical of the central urban district of Chongqing—the small sample size may limit the transferability of the conclusions to a broader population. Identifying more innovative methods to enhance data collection efficiency will be important, as gathering surveys from older citizens can be time-consuming, particularly since many struggle to read the instrument. Incorporating qualitative methods, such as field observations and in-depth interviews with park users, could complement the quantitative survey, providing a more nuanced understanding of their perceptions and critical context for interpreting the survey results. Additionally, the cultural specificity of the study warrants consideration. The findings, rooted in the unique cultural and urban context of a dense, mountainous Chinese city, may not readily translate to other regions with differing lifestyles, park use behaviors, cultural norms, and urban planning practices.



Moreover, the study did not account for temporal variations in park use, such as differences across seasons. Due to resource limitations, the data collection was conducted only once in late Fall/early Winter, which may overlook important seasonal influences on park usage and satisfaction, as environmental conditions, user behavior, and preferences can vary significantly during other seasons. For example, thermal comfort, a crucial factor influencing outdoor activities, will likely emerge as an important external factor during summer when high temperatures and humidity may deter park visitation and affect satisfaction. Additionally, seasonal air quality fluctuations, such as the poorer air conditions often experienced in winter in Chongqing, could further influence park visitation and satisfaction.



Future studies could benefit from a larger sample size and extended data collection across multiple seasons and demographic groups, thereby enhancing the understanding of how different factors interact over time. Additionally, addressing cultural specificity by exploring other mountainous regions and urban contexts with different cultural, social, and environmental characteristics could provide a broader perspective and help validate the findings across diverse settings. Last but not least, future research should continue to expand the types of factors potentially influencing park satisfaction. For example, additional personal attributes, such as health status and mobility limitations, may be critical in mountainous contexts. Uncovering their direct or indirect effects on park accessibility and overall satisfaction could provide more targeted recommendations for improving park designs and accessibility in similar urban environments.





6. Conclusions


Through an intercept survey of residents in the central district of the mountainous city of Chongqing, China, we explored the diverse ways external environmental factors may influence park satisfaction. We found that five of the six chosen factors either directly affected park satisfaction or moderated the relationship between internal park quality and satisfaction. Among these, the quality of compound greenspaces, external environmental quality, and perceived travel safety en route are particularly noteworthy, as they exhibited significant direct and indirect influences. Additionally, the convenience of coordinating other trips proved important due to its direct positive association with park satisfaction. Conversely, walking difficulty en route only exhibited a moderating effect, with a lower difficulty strengthening the relationship between internal park quality and overall satisfaction.



The insights generated from this research hold critical implications for urban park planning and design at a broader scale. As urban landscape planning and design increasingly emphasize human health and social equity, enhancing various aspects of the built environment—both internal and external to the parks—is essential to ensure that the limited green spaces in cities provide satisfactory experiences and promote well-being. Our research goes beyond investigations of internal factors, offering unique, actionable insights into key external aspects that urban planners and designers should prioritize to enhance the overall park experience. Future research should continue to explore the interplay between additional external environmental factors and park satisfaction, particularly in different urban contexts and geographical settings. By examining these relationships further, we can contribute to the development of urban environments that not only meet the functional needs of residents but also enrich their overall quality of life.
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Figure 1. Conceptual model for investigating the relationships among various external environmental factors, park internal environment, demographic characteristics, and park satisfaction. 






Figure 1. Conceptual model for investigating the relationships among various external environmental factors, park internal environment, demographic characteristics, and park satisfaction.



[image: Land 14 00077 g001]







[image: Land 14 00077 g002] 





Figure 2. Context of the study area showing its location (a–c), bird’s-eye view (d), distribution of residences and parks (e), accessibility challenges posed by steep terrain (f,g), and an example of park internal environment (h). 
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Figure 3. Participants’ park visit behavior, including travel mode, frequency and duration of visit, and primary park activities. 
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Figure 4. Interaction effects between Factors 1, 2, and 4 and the moderators on park overall satisfaction (purple text indicates significant relationships; p < 0.05). 
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Table 1. Participants’ demographic profiles and most frequently visited park.






Table 1. Participants’ demographic profiles and most frequently visited park.










	Demographic Variable
	N
	%





	Sample
	301
	100%



	Gender
	
	



	  Male
	143
	47.5%



	  Female
	158
	52.5%



	Age
	
	



	  18–35
	49
	16.3%



	  36–65
	163
	54.3%



	  ≥66
	88
	29.3%



	Education level
	
	



	  Primary school or below
	77
	25.6%



	  Middle school
	77
	25.6%



	  High school
	63
	20.9%



	  Some college
	41
	13.6%



	  Bachelor’s or above
	43
	14.3%



	Monthly household income (2021)
	
	



	  4000 CNY or below
	103
	34.2%



	  4000–5999 CNY
	81
	26.9%



	  6000–7999 CNY
	57
	18.9%



	  8000–9999 CNY
	24
	8.0%



	  10,000 CNY or above
	36
	11.9%



	Most frequently visited park
	
	



	  Pipashan Park
	197
	65.5%



	  Caixinyuzhongcheng Park
	38
	12.6%



	  Chongqing People’s Plaza
	28
	8.6%



	  Other
	38
	13.3%










 





Table 2. Satisfaction with park internal environment and facilities.
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Variable

	
N

	
Mean (SD)






	
Overall satisfaction

	
301

	
7.85 (1.620)




	
Park internal environment and facilities

	
1

	
Vegetation coverage

	
301

	
8.11 (1.391)




	
2

	
Internal air quality

	
301

	
8.08 (1.567)




	
3

	
Paths

	
301

	
7.83 (1.707)




	
4

	
Activity spaces

	
301

	
7.64 (1.881)




	
5

	
Restrooms

	
301

	
7.56 (1.934)




	
6

	
Rest facilities (e.g., pavilions)

	
300

	
7.52 (1.936)




	
7

	
Seating

	
301

	
7.50 (1.865)




	
8

	
Plant/animal characteristics

	
301

	
7.27 (2.064)




	
9

	
Internal noise conditions

	
300

	
7.06 (2.109)




	
10

	
Cultural and artistic characteristics

	
298

	
6.81 (2.059)




	
11

	
Sports/fitness facilities

	
299

	
6.74 (2.213)




	
12

	
Accessible facilities

	
288

	
6.08 (2.368)




	
13

	
Children’s play facilities

	
291

	
5.23 (2.474)











 





Table 3. Satisfaction with park external environment.






Table 3. Satisfaction with park external environment.





	
Category

	
Variable

	
N

	
Mean (SD)






	
Satisfaction with neighborhood compound greenspace

	
301

	
5.83 (3.053)




	
Accessibility

	
(1) Perceived distance

	
301

	
3.21 (2.039)




	
(2–3) Perceived of difficulty walking on -

	
Slopes

	
301

	
4.04 (2.287)




	
Stairs

	
301

	
4.10 (2.354)




	
External environment

	
(5–7) Environment en route

	
Air quality

	
301

	
7.44 (1.858)




	
Noise

	
301

	
7.23 (1.991)




	
Vegetation quality

	
301

	
7.60 (1.661)




	
(8–10) Perceived travel safety

	
Crossing roads, overpasses, and tunnels

	
301

	
7.94 (1.766)




	
Navigating sidewalks

	
301

	
8.10 (1.547)




	
Using accessible facilities

	
294

	
7.17 (2.396)











 





Table 4. Moderation effects of six variables on the relationship between perceived park internal quality and overall satisfaction.
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	Variable
	Adj. R2
	Un-Standardized B
	SE
	t
	p
	Tolerance
	VIF





	Model 1: Satisfaction with compound greenspace; F (9, 270) = 25.825, p < 0.001
	0.445
	
	
	
	
	
	



	F1
	
	0.667 1
	0.076
	8.782
	<0.001
	0.833
	1.201



	F2
	
	0.003
	0.079
	0.034
	0.973
	0.773
	1.293



	F3
	
	0.242
	0.074
	3.281
	0.001
	0.887
	1.128



	F4
	
	0.320
	0.077
	4.144
	<0.001
	0.804
	1.244



	M_Compound_Greenspace
	
	0.348
	0.080
	4.362
	<0.001
	0.753
	1.328



	F1 × M_Compound_Greenspace
	
	−0.325
	0.067
	−4.873
	<0.001
	0.827
	1.210



	F2 × M_Compound_Greenspace
	
	0.049
	0.067
	0.727
	0.468
	0.793
	1.260



	F3 × M_Compound_Greenspace
	
	0.114
	0.060
	1.893
	0.059
	0.870
	1.149



	F4 × M_Compound_Greenspace
	
	−0.164
	0.067
	−2.428
	0.016
	0.811
	1.234



	Model 2: Perceived home–park distance;

F (9, 270) = 17.598, p < 0.001
	0.349
	
	
	
	
	
	



	F1
	
	0.791
	0.077
	10.226
	<0.001
	0.943
	1.061



	F2
	
	0.068
	0.075
	0.896
	0.371
	0.989
	1.011



	F3
	
	0.120
	0.078
	1.537
	0.125
	0.923
	1.083



	F4
	
	0.382
	0.076
	5.035
	<0.001
	0.980
	1.020



	M_Perceived_Distance
	
	−0.101
	0.079
	1.286
	0.200
	0.913
	1.095



	F1 × M_Perceived_Distance
	
	0.034
	0.071
	−0.484
	0.629
	0.939
	1.065



	F2 × M_Perceived_Distance
	
	−0.116
	0.075
	1.554
	0.121
	0.987
	1.014



	F3 × M_Perceived_Distance
	
	0.057
	0.066
	−0.857
	0.392
	0.927
	1.079



	F4 × M_Perceived_Distance
	
	0.106
	0.063
	−1.680
	0.094
	0.977
	1.023



	Model 3: Perceived difficulty of walking on slopes/stairs; F (9, 270) = 18.656, p < 0.001
	0.363
	
	
	
	
	
	



	F1
	
	0.782
	0.078
	10.010
	<0.001
	0.904
	1.106



	F2
	
	0.066
	0.076
	0.866
	0.387
	0.952
	1.051



	F3
	
	0.146
	0.078
	1.871
	0.062
	0.911
	1.098



	F4
	
	0.381
	0.075
	5.098
	<0.001
	0.985
	1.015



	M_Walking Difficulty
	
	0.073
	0.078
	0.940
	0.348
	0.918
	1.090



	F1 × M_Walking Difficulty
	
	0.076
	0.068
	−1.115
	0.266
	0.904
	1.106



	F2 × M_Walking Difficulty
	
	−0.217
	0.069
	3.166
	0.002
	0.981
	1.019



	F3 × M_Walking Difficulty
	
	0.048
	0.068
	−0.712
	0.477
	0.894
	1.118



	F4 × M_Walking Difficulty
	
	0.115
	0.068
	−1.682
	0.094
	0.946
	1.057



	Model 4: Convenience coordinating other trips; F (9, 270) = 20.363, p < 0.001
	0.384
	
	
	
	
	
	



	F1
	
	0.702
	0.079
	8.936
	<0.001
	0.864
	1.158



	F2
	
	0.059
	0.076
	0.774
	0.439
	0.929
	1.076



	F3
	
	0.068
	0.077
	0.878
	0.381
	0.888
	1.126



	F4
	
	0.348
	0.077
	4.517
	<0.001
	0.899
	1.112



	M_Convenience
	
	0.391
	0.083
	4.697
	<0.001
	0.767
	1.303



	F1 × M_Convenience
	
	−0.109
	0.066
	−1.642
	0.102
	0.834
	1.200



	F2 × M_Convenience
	
	−0.054
	0.070
	−0.771
	0.441
	0.759
	1.317



	F3 × M_Convenience
	
	0.134
	0.076
	1.768
	0.078
	0.724
	1.381



	F4 × M_Convenience
	
	0.032
	0.066
	0.492
	0.623
	0.919
	1.088



	Model 5: Environmental quality en route; F (9, 270) = 21.070, p < 0.001
	0.393
	
	
	
	
	
	



	F1
	
	0.805
	0.091
	8.874
	<0.001
	0.639
	1.566



	F2
	
	0.032
	0.083
	0.392
	0.695
	0.770
	1.298



	F3
	
	0.094
	0.083
	1.134
	0.258
	0.762
	1.313



	F4
	
	0.313
	0.077
	4.069
	<0.001
	0.886
	1.129



	M_Environment en route
	
	0.244
	0.101
	2.416
	0.016
	0.515
	1.942



	F1 × M_Environment en route
	
	0.067
	0.061
	1.100
	0.272
	0.627
	1.595



	F2 × M_Environment en route
	
	0.261
	0.067
	3.875
	<0.001
	0.823
	1.215



	F3 × M_Environment en route
	
	0.048
	0.074
	0.642
	0.521
	0.876
	1.141



	F4 × M_Environment en route
	
	−0.098
	0.067
	−1.454
	0.147
	0.920
	1.087



	Model 6: Perceived travel safety;

F (9, 270) = 20.764, p < 0.001
	0.389
	
	
	
	
	
	



	F1
	
	0.928
	0.088
	10.524
	<0.001
	0.680
	1.470



	F2
	
	0.076
	0.078
	0.983
	0.326
	0.877
	1.140



	F3
	
	0.122
	0.081
	1.502
	0.134
	0.807
	1.240



	F4
	
	0.348
	0.075
	4.673
	<0.001
	0.950
	1.052



	M_Travel_Safety
	
	0.204
	0.092
	2.215
	0.028
	0.625
	1.601



	F1 × M_Travel_Safety
	
	0.220
	0.064
	3.446
	<0.001
	0.632
	1.583



	F2 × M_Travel_Safety
	
	0.158
	0.068
	2.336
	0.020
	0.847
	1.181



	F3 × M_Travel_Safety
	
	0.066
	0.074
	0.898
	0.370
	0.816
	1.225



	F4 × M_Travel_Safety
	
	0.036
	0.072
	0.508
	0.612
	0.899
	1.113







1 Bolded rows indicate statistical significance (p < 0.05).
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