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Introduction: The benefits of urban blue spaces in promoting health and well-being have been confirmed by a growing body of research. However, existing relevant studies mostly focus on objective proximity or accessibility and underestimate subjective experience and perception. Therefore, the aim of this study was to investigate the relationship between subjective experience and perception of blue spaces and human health in inland urban public parks.

Methods: To fill this gap, we conducted a field survey of five selected urban-inland public parks with blue spaces in Xi’an, to examine the association of subjective experience of urban-inland blue spaces in parks in terms of their quality, attraction, facility, and management, as well as individual well-being, and to identify the mediating role of subjective perception indicators in terms of social interaction, environmental improvement, recreational activity, and emotional recovery in the relationship.

Results: The study collected 429 valid samples through field surveys and questionnaires, and adopted structural equation modeling to further validate the relationship between subjective experiences and perceptions of urban-inland blue spaces in public parks and individual well-being. The results suggest a potential mediating pathway, and that the quality of urban-inland blue space in parks significantly contributes to well-being outcomes. In addition, indirect pathways have significant associations with outcome variables mainly through subjective perception indicators of pollution reduction and exercise activity.

Discussion: Although this study employed a cross-sectional design and self-reported data, which may impose limitations on causal inference and introduce potential biases. The findings of the study emphasize the importance of the subjective experience and perception of urban-inland blue space in public parks, enriching the evidence on urban-inland blue space planning and public health policymaking.
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1 Introduction

The beneficial effects of the urban natural environment on human health and well-being have been evidenced by extensive research (1, 2), including improved general health (3–5), enhanced physical activity (6, 7), increased social cohesion (8, 9), reduced individual stress (10, 11), and increased subjective well-being (12–14). In addition, existing evidence supports the theoretical underpinnings of two key frameworks in environmental psychology, including Attention Restoration Theory (ART) (15) and Stress Reduction Theory (SRT) (16). These established theories emphasize the significant restorative effects and psychological benefits of human interaction with the natural environment (16, 17). In current context of rapid urbanization, the importance of the natural environment in improving human health and well-being is of paramount importance (1, 11, 18).

Green and blue spaces, as integral components of the natural environment, play a vital role in enhancing quality of life and promoting physical and mental well-being (19, 20). While the health benefits of green spaces have been extensively documented, research on the potential health-promoting effects of blue spaces has only recently gained momentum and remains an emerging area of study (1). Blue spaces, widely defined as outdoor environments-either natural or manmade-that prominently feature water and are accessible to humans, have received increasing attention from researchers because of their unique landscape characteristics and ecological functions (21–23). Existing evidence suggests that blue spaces, both coastal and freshwater, have more positive impacts on human health, especially mental health (24, 25). For example, previous studies have shown that the accessibility and visibility of blue spaces are significantly associated with the mental health of residents (4, 22, 26, 27).

Based on our review of research on blue spaces and health, existing research focuses on the impact of their objective environmental characteristics on health, such as quantity-based assessment of availability and distance-based assessment of accessibility (4, 24, 25, 28). For example, several studies have adopted the Normalized Difference Water Index (NDWI) (13) or the blue space visibility (27) to assess the availability of blue space at the urban scale. Additionally, the physical distance (Euclidean distance or network distance) or walking time from the residence to the blue space was used to evaluate the accessibility of a blue space (4, 28, 29). In general, standardized data obtained through objective tools or methods is an important method for exploring the relationship between blue spaces and health. However, assessment methods based on objective metrics are generally difficult to accurately describe the specific perceptions and experiences of tourists visiting blue spaces (30–32).

Measures of subjective perception are a self-reported way of assessing a respondent’s specific visit to a blue space, either using questionnaires or face-to-face interviews (29, 33). Subjective environmental perceptions may affect the emotions of people, which in turn influence their behavioral choices (18, 34). For instance, if people positively perceive an environment, they may be more likely to stay and be willing to engage in activities in that environment (18, 35). Despite evidence suggesting that an individual’s subjective perception of the environment may influence their level of mental health to a greater extent than the objective distribution of blue space (18, 31, 34), the available evidence has paid relatively little attention to the individual’s subjective perceptions and experiences. Therefore, in research on blue spaces and health, subjective measurement methods that can capture individuals’ experiences and perceptions in specific environments, as well as their psychological health levels, are worthy of attention from relevant scholars (18, 31).

A study based on previous research on nature and health (2, 17), developed an bespoke model of blue spaces and health that includes three potential pathways: mitigation (harm reduction), instoration (capacity building), and restoration (capacity restoration) (25). Meanwhile, an increasing number of studies have validated the potential mechanisms linking blue spaces to health (11, 13). However, although existing studies validate potential pathway mechanisms, as mentioned above, an often-overlooked dimension of these studies is the subjective experience and perception of blue spaces, which influences the preferences and use of people (18, 30, 31). Notably, existing studies point out that subjective environmental perceptions are associated with health-related behaviors such as physical activity and social contact (11, 18).

Urban public parks contain blue-green spaces and serve the dual functions of improving residents’ quality of life and promoting environmental sustainability (11, 36, 37). Blue spaces in urban parks, especially in inland cities, are among the most accessible blue spaces for residents on a daily basis, and their benefits for improving human mental health deserve greater attention (2, 12, 36). Therefore, based on previous research findings (24, 25, 38), this study focused on the relationship between subjective experiences and perceptions of urban-inland blue spaces in public parks and individual well-being.

A review of existing studies on blue spaces and health suggested the mechanisms or pathways involved include mitigation, instoration, and restoration (25). Specifically, described as pathways through that blue space can in turn affect health and well-being by harm reduction, capacity building, and capacity restoration, such as reducing environmental harms, promoting physical activity and social connectedness, and reducing anxiety (24, 39). Drawing on these insights, this study constructed a conceptual framework to indicate subjective perception pathways linking the subjective experience of urban-inland blue spaces in public parks to individual well-being (Figure 1).
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FIGURE 1
 Conceptual framework.


In this framework, subjective experience is defined as visitors’ direct evaluation of the external attributes of blue spaces, and subjective perception refers to the health-related processes triggered by these experiences. Specifically, considering factors that may influence individual comprehensive experience of blue space, we integrated the subjective experience of the quality, attraction, facility, and management of urban-inland blue space in urban park into the model. In addition, we explored whether or to what extent these indicators of subjective experience influenced the outcome variables through potentially subjective perception pathways (social interaction, environmental improvement, recreational activity, emotional recovery).

Based on individuals’ subjective experience of urban-inland blue space in public parks, this study examined its association with well-being and further analyzed the role of subjective perception in the relationship, with a view to deepen understanding of the mechanism through the urban-inland blue space of public parks play a role in the field of health. Specifically, in this study, blue space refers to water-related features located within public parks in inland urban areas, and the research questions we seek to answer include, first, is there a relationship between the subjective experience of urban-inland blue space in public parks and individual well-being? Second, does subjective perception play a mediating role in this relationship?



2 Methodology


2.1 Study area

The study area was selected in Xi’an (107°40′–109°49′E, 33°42′–34°45′N), China, a city in the inland northwestern part of the country where valuable water resources make it a unique location to study freshwater blue spaces. Based on field investigations, five urban parks with prominent blue space features in Xi’an were selected as study sites. These parks incorporate visible and physically accessible water elements such as lakes, streams, wetlands, or ponds. All selected parks share common characteristics, including free public access, well-maintained supporting facilities, and convenient transportation accessibility. The five parks included Xingqing Palace Park (XQ), Xi’an Hancheng Lake (HC), Peach Blossom Tan Park (PB), Xi’an Chanba National Wetland Park (PB), and Qujiang Pool Relic Park (QJ). The basic information and specific location of the selected parks are shown in the following Table 1 and Figure 2. Detailed descriptions of the selected parks are provided in Supplementary Table S1.


TABLE 1 Basic information about the selected parks.


	Park name
	District
	Year of completion
	Total area (hectares)
	Blue space area (hectares)
	Blue space rate

 

 	XQa 	Beilin 	1958 	52 	10 	19.2%


 	HC 	Weiyang 	2011 	289 	70 	24.2%


 	PB 	Baqiao 	2012 	40 	10 	25%


 	CB 	Chanbashengtai 	2013 	871 	200 	23%


 	QJ 	Qujiangxinqu 	2008 	150 	30 	20%





XQ = Xingqing Palace Park, HC = Xi’an Hancheng Lake, PB = Peach Blossom Tan Park, CB = Xi’an ChanBa National Wetland Park, QJ = Qujiang Pool Relic Park. aThis park opened free to the public in 2006, underwent comprehensive renovation in 2020.
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FIGURE 2
 The location of the selected parks. Created using Mapbox.




2.2 Survey data

The study conducted field surveys in five urban parks in Xi’an from April to May 2024, and the questionnaires were collected from adults over the age of 18 who were visiting the selected parks. The questionnaires were collected in the field and the online platform Questionstar was used because it performed well in terms of convenience of data collection and use (https://www.wjx.cn). A convenience sampling method was employed in this study. Visitors in the selected parks were randomly invited to complete the questionnaire, with particular attention paid to ensuring demographic variation in terms of gender and age, and thank you gifts were provided to encourage participation. Ethical approval was provided by the College of Landscape Architecture and Arts, Northwest A&F University.

The required sample size for this study was determined based on G*Power (version 3.1.9.7), using an a priori power analysis for linear multiple regression with a medium effect size (f2 = 0.15), and a significance level of α = 0.05, power = 0.95 (40), resulting in a minimum required sample size of 153. In addition, following the “10-times rule” recommended by Hair et al. (41) for PLS-SEM, each park was required to include at least 70 participants to ensure the robustness of subgroup analysis. Finally, a total of 429 valid questionnaire was collected across the five selected parks, exceeding the recommended thresholds and ensuring adequate statistical power.



2.3 Measurement of subjective experience

Regarding the subjective experience of the urban-inland blue space in public parks, participants were asked to rate the subjective experience of the four dimensions of the blue space being visited, including quality, attraction, facility, and management. First, the subjective experience of the quality (BQ) involved participants’ ratings of the view of the watershed, the color of the water, the design of the waterfront, and the surrounding environment (11, 18). Second, the subjective experience of the attraction (BA) included participants’ ratings of the attraction of the water feature and its landscape resources, and the water feature’s stimulation of interest, curiosity, and creative thinking among respondents (18, 42). Third, the subjective experience of the facility (BF), which investigates participants’ subjective experience of the standardization and adequacy of the facilities around the blue space in terms of pathway, seat, sanitation, and safety amenities (37, 43). Fourth, the subjective experience of the management (BM) of the park’s blue space, which investigated participants’ experience of crowding when visiting the blue space, and their subjective experience of additional fees, behavioral management, and tour guidance (42). The subjective measures employed in this study were derived from previously validated instruments widely used in environmental psychology and public health research, and have demonstrated cultural applicability among Chinese populations (37, 42, 44). The study used a 5-point rating scale to simplify respondents’ reactions and reduce their cognitive stress (1 = ‘strongly disagree’, 5 = ‘strongly agree’). The variables included in each dimension of subjective experience are shown in Table 2.


TABLE 2 Measurement items of subjective experience.


	Variable
	Item
	Question (responses based on 5 points Likert scale)

 

 	Quality 	BQ1 	The waterbody feels open and comfortable.


 	 	BQ2 	The water quality is good and its color is pleasant.


 	BQ3 	The waterfront is well-designed and provides close access to the water.


 	BQ4 	The landscape of the water feature and its surroundings are harmonized.


 	Attraction 	BA1 	The waterscape and surrounding features are attractive.


 	 	BA2 	The design of the waterscape captures my interest.


 	BA3 	The waterscape stimulates my curiosity.


 	BA4 	The waterscape inspires my creative thinking.


 	Facility 	BF1 	The walking paths are accessible and convenient.


 	 	BF2 	The rest facilities are adequate and comfortable.


 	BF3 	The sanitary facilities are appropriate and adequate.


 	BF4 	The safety facilities are standardized and adequate.


 	Management 	BM1 	The level of crowding here is acceptable.


 	 	BM2 	The parking fees are reasonable.


 	BM3 	The behavior of visitor is appropriately managed.


 	BM4 	The wayfinding system is professional.




 



2.4 Measurement of subjective perception

Following the evidence of blue space and health, factors of subjective perception are conceptualized not as ultimate outcomes, but as intermediary mechanisms through which subjective experience may exert indirect effects on individual well-being. In addition, unlike previous studies that objectively estimated specific pathways, our approach recognizes different understandings of mediating pathways, reflecting the subjective and integral properties of environmental perceptions (18, 31). Therefore, we used participants subjectively assessed perceptions to test potential pathways between blue space and outcome variables. Respondents’ perceptions were assessed through questions on the following four dimensions: promoting social interaction, environmental improvement, recreational activity, and emotional recovery. Response options were presented on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree). The variables included in each dimension of subjective perception are shown in Table 3.


TABLE 3 Measurement items of subjective perception.


	Variable
	Item
	Category
	Description

 

 	Social interaction 	This environment is suitable for social interaction. 	Instoration (capacity building) 	e.g. promotion of positive outcomes such as improved mood or greater physical activity


 	Environmental improvement 	This environment helps reduce urban environmental pollution. 	Mitigation (harm reduction) 	e.g. reduction of harm such as urban heat island


 	Recreational activity 	This environment offers a rich variety of recreational activities. 	Instoration (capacity building) 	e.g. promotion of positive outcomes such as improved mood or greater physical activity


 	Emotional recovery 	This environment is well-suited for leisure and relaxation. 	Restoration (capacity restoration) 	e.g. recovery from depleted attentional capacity or stress





Category adapted from White et al. (25). “Environment” refers to the blue space within the urban park and its immediate surrounding area.
 



2.5 Assessment of individual well-being

To assess participants’ individual well-being, this study used The World Health Organization Five Well-being Index (WHO-5), a validated instrument used in previous Blue Space and Health studies (21, 36). The WHO-5 consists of five statements that primarily describe the positive emotional states experienced by participants during the past two weeks. The survey consists of a 6-point response scale with options ranging from 0 (no time) to 5 (all the time), and response values are calculated by summing each emotional state score and multiplying by 4 to measure mental health scores on a scale of 0 to 100 (45). Different thresholds have been proposed for the WHO-5 Index, with a score of≥50 generally indicating high well-being, while a score below 50 reflects low well-being (43).



2.6 Covariates

We used respondents’ self-reported frequency of visits to green spaces (FG) and blue spaces (FB) in the most recent week as a control variable, assessed on a scale from 1 to 5 (1 = ‘0 days’; 5 = ‘every day’). In addition, respondents made a subjective assessment of the average number of hours per day spent in outdoor spaces in the most recent week (TO), as measured by the following question, ‘What was the average number of hours per day you spent outdoors in the most recent week?’ The response options were categorized into five scales including less than 0.5 h, 0.5 to 1 h, 1 to 3 h, 3–5 h and more than 5 h. According to previous studies, these variables respond to participant’s access to public space as individual factors that may influence the outcome variables of this study (13, 22). As the study focuses on the mechanism linking subjective experience and perception of blue space in urban park with individual well-being outcomes, variables directly related to environmental use behaviors were prioritized for control to reduce model complexity. The description of covariates are shown in Supplementary Table S2.



2.7 Analytic method

Structural equation modeling (SEM) allows the direct and indirect effects of independent variables on dependent variables to be measured through different mediators to examine the relationships between key variables and the underlying mechanisms behind them (46). Therefore, we developed a key model for exploring the relationship between blue space in parks and individual well-being based on existing theory and evidence. In this study, we chose to use Partial Least Squares Structural Equation Modeling (PLS-SEM) with Smart PLS, and the prediction-oriented approach of PLS-SEM was applied to this study. Empirical evidence from prior research has consistently demonstrated the methodological appropriateness of PLS-SEM for investigating complex structural models in exploratory research contexts, primarily due to its superior statistical power in detecting and validating theoretical relationships (47). With limited sample sizes, PLS-SEM remains robust to the analysis of non-normal data (31, 47).

Additionally, prior to conducting the structural equation modeling (PLS-SEM), a measurement model assessment was conducted to ensure the reliability and validity of the constructs. Key indicators included Cronbach’s alpha (acceptable if ≥ 0.70), which measures internal consistency; composite reliability (CR) (acceptable if ≥ 0.70), which evaluates the overall reliability of latent constructs; and average variance extracted (AVE) (acceptable if ≥ 0.50), which assesses convergent validity (31, 47, 48). These preliminary assessments provided a robust foundation for the subsequent structural model analysis. Furthermore, the standardized root mean square residual (SRMR) was employed as a model fit index, with values below 0.08 indicating an acceptable model fit. In alignment with established methodological protocols, we implemented a consistent PLS-SEM bootstrap procedure with 5,000 random subsamples to ensure robust parameter estimation and reliable statistical inference (31).




3 Result


3.1 Descriptive analysis

For this study, 429 participants in total were sampled, including 84 from XQ Park, 72 from HC Park, 95 from PB Park, 97 from CB Park and 81 from QJ Park. Approximately two-fifths (39.9%) of the sample were between the ages of 40 and 49 years old, and the sample of older adults over the age of 60 years accounted for nearly one-tenth (9.8%) of the total sample. In addition, 45.9% of the participants were female, which is comparable to the national average (48.76% of the Chinese female population in 2020). Based on the average, participants reported visiting blue-green spaces on approximately two to three days in the recent week and spent an average of around one to three hours per day outdoors. Overall, the average personal subjective well-being WHO-5 score of the respondents was 78.19 (SD 13.04), which generally indicating high well-being (scores≥50) (43). The descriptive analysis of the key variables is shown in Table 4. Subjective well-being differences across selected parks are provided in Supplementary Tables S3, S4.


TABLE 4 Descriptive statistics of key variables.


	Variables
	Frequency/mean
	Percentage/Standard deviation

 

 	Park name


 	XQ 	84 	19.6%


 	HC 	72 	16.8%


 	PB 	95 	22.1%


 	CB 	97 	22.6%


 	QJ 	81 	18.9%


 	Gender


 	Male 	232 	54.1%


 	Female 	197 	45.9%


 	Age


 	18–29 	54 	12.6%


 	30–39 	89 	20.7%


 	40–49 	171 	39.9%


 	50–59 	73 	17%


 	≥60 	42 	9.8%


 	FG 	2.85 	0.98


 	FB 	2.87 	0.99


 	TO 	2.91 	0.96


 	Well-being (0–100) 	78.19 	13.04





XQ = Xingqing Palace Park, HC = Xi’an Hancheng Lake, PB = Peach Blossom Tan Park, CB = Xi’an ChanBa National Wetland Park, QJ = Qujiang Pool Relic Park. FG, FB, and TO (see Section 2.6 for details) were used as covariates. Categorical variables (e.g., park name, gender, age) were summarized using frequency and percentage, while continuous variables (e.g., FG, FB, TO, Well-being) were described using mean and standard deviation.
 



3.2 Statistical analysis

Table 5 illustrates the indicator loadings and reliabilities of the different dimensions of participants’ subjective experience of blue spaces in selected parks. The results of our model validation analysis showed good internal consistency for all four dimensions of subjective experience. The factor loadings and Cronbach’s alpha values for quality, attraction, facility, and management of the subjective experience of the park’s blue space exceeded the widely recognized threshold point of 0.7, suggesting a good level of reliability (47). The composite reliability (CR) value also passed the recommended benchmark of 0.7, further supporting the internal consistency of the measurement model. In addition, the average variance extracted (AVE) were all above the minimum threshold of 0.5, confirming adequate convergent validity. The variance inflation factors (VIF) for all factors were below the threshold of 2, suggesting the absence of multicollinearity (31, 47).


TABLE 5 Properties of subjective experience measurement.


	Variables
	Items
	Factor loading
	Cronbach’s alpha
	CR
	AVE

 

 	Quality 	BQ1 	0.837 	0.797 	0.805 	0.623


 	 	BQ2 	0.786 	 	 	


 	 	BQ3 	0.815 	 	 	


 	 	BQ4 	0.713 	 	 	


 	Attraction 	BA1 	0.785 	0.743 	0.749 	0.564


 	 	BA2 	0.759 	 	 	


 	 	BA3 	0.727 	 	 	


 	 	BA4 	0.731 	 	 	


 	Facility 	BF1 	0.767 	0.767 	0.771 	0.589


 	 	BF2 	0.739 	 	 	


 	 	BF3 	0.754 	 	 	


 	 	BF4 	0.807 	 	 	


 	Management 	BM1 	0.806 	0.780 	0.791 	0.603


 	 	BM2 	0.818 	 	 	


 	 	BM3 	0.732 	 	 	


 	 	BM4 	0.745 	 	 	





Descriptions of the “Items” are provided in Table 2.
 

Regarding the relationship between individual well-being and the associated variables, the findings are summarized as follows: First, within the subjective experience dimension of blue space in urban parks, including q quality (BQ), attraction (BA), facility (BF) and management (BM), only BQ demonstrated a significant and positive direct effect on well-being (β = 0.439, p < 0.001). In contrast, the direct effects of BA, BF, and BM on well-being were weak and statistically non-significant. Second, in terms of the subjective perception dimension, which includes social interaction (SI), environmental improvement (EI), recreational activity (RA), and emotional recovery (ER), both EI (β = 0.403, p < 0.001) and RA (β = 0.136, p = 0.013) exhibited significant and positive associations with well-being. However, the effects of SI and ER were minimal and did not reach statistical significance. Third, the control variables, namely green space usage frequency (FG), blue space usage frequency (FB), and outdoor duration (TO) (see Section 2.6), showed weak and non-significant relationships with well-being. Detailed results are presented in Table 6.


TABLE 6 Total pathway effects and significant indirect pathway effects.


	Pathway
	Effect
	
T

	
P

	95% CI

 

 	BQ → Social interaction 	−0.163 	2.470 	0.014 	(−0.294, −0.035)


 	BQ → Environmental improvement 	0.447 	5.446 	<0.001 	(0.289, 0.612)


 	BQ → Recreational activity 	0.060 	0.799 	0.424 	(−0.090, 0.203)


 	BQ → Emotional recovery 	0.053 	0.837 	0.403 	(−0.069, 0.176)


 	BQ → Well-being 	0.439 	5.718 	<0.001 	(0.297, 0.598)


 	BA → Social interaction 	0.194 	2.789 	0.005 	(0.064, 0.338)


 	BA → Environmental improvement 	−0.154 	1.483 	0.138 	(−0.354, 0.053)


 	BA → Recreational activity 	0.368 	4.701 	<0.001 	(0.218, 0.524)


 	BA → Emotional recovery 	0.209 	2.661 	0.008 	(0.063, 0.369)


 	BA → Well-being 	0.080 	0.767 	0.443 	(−0.124, 0.282)


 	BF → Social interaction 	0.370 	4.330 	<0.001 	(0.199, 0.536)


 	BF → Environmental improvement 	−0.070 	0.778 	0.437 	(−0.246, 0.107)


 	BF → Recreational activity 	0.181 	2.232 	0.026 	(0.016, 0.336)


 	BF → Emotional recovery 	0.240 	3.185 	0.001 	(0.089, 0.386)


 	BF → Well-being 	0.007 	0.077 	0.939 	(−0.170, 0.175)


 	BM → Social interaction 	0.288 	3.488 	<0.001 	(0.125, 0.445)


 	BM → Environmental improvement 	−0.242 	2.460 	0.014 	(−0.438, −0.054)


 	BM → Recreational activity 	0.095 	1.215 	0.224 	(−0.049, 0.252)


 	BM → Emotional recovery 	0.284 	3.993 	<0.001 	(0.145, 0.421)


 	BM → Well-being 	0.061 	0.685 	0.494 	(−0.109, 0.234)


 	Social interaction → Wellbeing 	−0.062 	1.142 	0.254 	(−0.170, 0.044)


 	Environmental improvement → Well-being 	0.403 	10.676 	<0.001 	(0.327, 0.475)


 	Recreational activity → Well-being 	0.136 	2.478 	0.013 	(0.028, 0.246)


 	Emotional recovery → Well-being 	0.043 	0.664 	0.507 	(−0.087, 0.167)


 	BQ →Environmental improvement → Wellbeing 	0.180 	5.085 	<0.001 	(0.114, 0.254)


 	BA → Recreational activity → Wellbeing 	0.050 	2.139 	0.033 	(0.010, 0.102)


 	BM →Environmental improvement → Wellbeing 	−0.098 	2.314 	0.021 	(−0.184, −0.021)


 	FB → Well-being 	0.059 	1.055 	0.291 	(−0.052, 0.169)


 	FG → Well-being 	0.050 	1.044 	0.296 	(−0.047, 0.140)


 	TO → Well-being 	−0.030 	0.666 	0.505 	(−0.121, 0.058)





The bold values indicate P < 0.05.
 

Regarding the relationship between the subjective experience and subjective perception of blue spaces in urban parks, the results are as follows: First, for social interaction (SI), three dimensions of subjective experience, including attraction (BA, β = 0.194, p < 0.01), facility (BF, β = 0.370, p < 0.001), and management (BM, β = 0.288, p < 0.001), had significant and positive effects. In contrast, quality (BQ) showed a significant negative association with SI (β = −0.163, p < 0.05). Second, for environmental improvement (EI), BQ had a significant and positive effect (β = 0.447, p < 0.001), while BM was significantly and negatively associated (β = −0.242, p < 0.05). The effects of BA and BF were negative but statistically insignificant. Third, in the case of recreational activity (RA), both BA (β = 0.368, p < 0.001) and BF (β = 0.181, p < 0.05) showed significant and positive relationships, whereas BQ and BM had weak and non-significant effects. Fourth, for emotional recovery (ER), BA (β = 0.209, p < 0.01), BF (β = 0.240, p < 0.01), and BM (β = 0.284, p < 0.001) all demonstrated significant and positive effects, while the relationship with BQ remained weak and non-significant.

Among the indirect effects, only three pathways exhibited statistically significant associations with well-being. First, the subjective experience of quality (BQ) positively influenced well-being through the subjective perception of environmental improvement (EI, β = 0.180, p < 0.001). Second, the subjective experience of attractiveness (BA) positively affected well-being via the subjective perception of recreational activity (RA, β = 0.050, p = 0.033). Third, the subjective experience of management (BM) showed a significant negative indirect effect on well-being, also mediated by environmental improvement (EI, β = −0.098, p = 0.021).

Figure 3 presents the path coefficients and corresponding p-values for the relationships between respondents’ subjective experience and perception of blue space in selected parks and their individual well-being. Table 6 summarizes the total effects and statistically significant indirect effects identified through the mediation analysis. Overall, the model demonstrated a good level of explanatory power, with a coefficient of determination (R2) of 0.468, indicating that the subjective experience variables account for a substantial proportion of the variance in individual well-being. Furthermore, the standardized root mean square residual (SRMR) was 0.070, which is below the commonly accepted threshold of 0.08, suggesting that the model exhibits an acceptable level of goodness of fit (11, 31, 49).

[image: A path analysis diagram depicting relationships between constructs labeled BQ, BA, BF, and BM with constructs Social Interaction, Environmental Improvement, Recreational Activity, Emotional Recovery, and Well-being. Numbers on arrows indicate path coefficients, with asterisks denoting significance levels. Constructs BQ, BA, BF, and BM have sub-items labeled Q1-Q4, A1-A4, F1-F4, and M1-M4, respectively, leading to their respective constructs. Notable relationships include positive paths, such as BA to Environmental Improvement (0.368***), and negative paths, such as BM to Social Interaction (-0.163*). Significance levels are denoted as: *P<0.05, **P<0.01, ***P<0.001.]

FIGURE 3
 The results of PLS-SEM.





4 Discussion

This study focuses on the relationship between blue space and health, addressing two core research objectives: first, to examine the association between the subjective experience of urban-inland blue space in public parks and individual well-being; and second, to test whether subjective perception mediates this relationship. Based on empirical evidence derived from the PLS-SEM model, the findings demonstrate a significant relationship between the subjective experience of urban-inland blue space in public parks and residents’ well-being, with certain dimensions exerting indirect effects through pathways of subjective perception. The following discussion elaborates on the relationships among the variables, the implications of key mediating pathways, and the theoretical and practical contributions of the findings. Limitations and directions for future research are also addressed.

The results indicate that among the dimensions of subjective experience related to urban-inland blue spaces in public parks, only quality (BQ) had a significant positive direct effect on individual well-being (β = 0.439, p < 0.001). Based on the subcomponents of quality, this finding suggests that urban residents are more likely to evaluate the benefits of these blue spaces in terms of their tangible qualities—such as water color, waterfront, and the surrounding environment (see Section 2.3). This strong positive association further supports the notion that subjective experiences of blue space may have a more direct impact on individuals’ psychological states (18, 31). In contrast, other dimensions of subjective experience, namely attraction (BA), facility (BF), and management (BM), did not show significant direct effects on participants’ well-being. One possible explanation is that the survey emphasized participants’ subjective experience of urban-inland blue spaces in public parks, and general respondents may be less sensitive or accurate in evaluating elements beyond the water features themselves (31). It may also reflect that, compared to quality, other dimensions of experiences are more dependent on mediating processes involving personal perceptual interpretation.

Within the dimension of subjective perception, both environmental improvement (EI) and recreational activity (RA) played significant and positive mediating roles in the relationship between subjective experience and well-being. Among them, EI demonstrated the strongest effect (β = 0.403, p < 0.001). This finding differs from some existing studies (13), and a possible explanation lies in the differences in data collection methods. Some studies based on objective environmental measurements, such as air pollution or noise levels, suggest that small-scale blue spaces have limited capacity to improve environmental quality at the regional level (1, 30). However, our findings indicate that such spaces may still enhance individuals’ perception of environmental quality. A recent study supports this perspective: for example, an investigation on biodiversity in public green spaces and mental health found that perceived biodiversity was significantly associated with mental health through multiple pathways, while objectively measured biodiversity showed no such relationship (31). The discrepancy between subjective perception and objective measurement may account for the differences in their respective impacts on outcome variables, which warrants further investigation in future studies. Additionally, consistent with the findings of most previous studies (11, 18), the RA indicator was found to have a significant positive effect on individual well-being (β = 0.136, p < 0.05). This result suggests that some key pathways linking urban-inland blue space in public parks and individual health outcomes (24, 25), such as mitigation (harm reduction, e.g., EI in this study) and instoration (capacity building, e.g., RA in this study), can also be validated through subjectively perceived data.

Among the indirect effects, three key pathways demonstrated significant associations. First, quality indicators (BQ) was found to enhance well-being indirectly through environmental improvement (EI,β = 0.180, p < 0.001). This result is consistent with most existing evidence, which suggests that blue spaces with higher environmental quality can positively influence individual well-being (11, 18, 43). Specifically, the study examined participants subjective experiences of four aspects of urban-inland blue space quality in public parks (see Section 2.3, BQ1-BQ4), emphasizing the importance of optimizing spatial quality and enhancing residents’ experiences in urban-inland park blue spaces. Second, attraction indicators (BA) was shown to increase well-being through the promotion of recreational activity (RA, β = 0.050, p = 0.033), a finding supported by previous research (11, 37). It is noteworthy that the blue spaces examined in this study are integrated within public parks in urban-inland, and the primary activities undertaken by participants during their visits were most likely recreational (32, 36). The blue space in the park enhances visitors’ interest in visiting the park through its unique aesthetic appeal, thereby encouraging participants to engage in recreational activities that are beneficial to both physical and mental health. Third, management indicators (BM) exhibited a weak but statistically significant negative indirect effect on well-being through environmental improvement (EI, β = −0.098, p = 0.021). Given that the management indicators assessed in this study focused on artificial or human-centered management rather than ecological stewardship (see Section 2.3, BM1-BM4), this finding may reflect that inappropriate or overly manicured management practices could undermine residents’ trust in the natural environment’s restorative and ecological benefits (50). Moreover, such practices might lead residents to perceive these spaces as less natural and more anthropogenic, further diminishing their perceived psychological and ecological value.

This study further explored the pathways through which different dimensions of subjective experience influence subjective perception, revealing significant variability in how these dimensions shape individual cognition. First, quality indicators (BQ) demonstrated a significant negative effect on the social interaction (SI, β = −0.163, p < 0.05) dimension of subjective perception, which contrasts with some previous findings (51, 52). One possible explanation is that high-quality blue spaces in urban parks tend to possess characteristics such as solitude and tranquility, encouraging activities like solitary meditation or observation rather than social interaction. These assumptions warrant further in-depth investigation to validate their underlying mechanisms. In contrast, BQ showed a significant positive effect on environmental improvement (EI, β = 0.447, p < 0.001), indicating that individuals are more likely to associate high-quality park’s blue spaces with ecological enhancement, fostering stronger environmental awareness (25). However, the effects of BQ on recreational activity (RA) and emotional restoration (ER) were not statistically significant.

Second, attraction indicators (BA) demonstrated significant positive effects on several dimensions of subjective perception, including social interaction (SI, β = 0.194, p < 0.01), recreational activity (RA, β = 0.368, p < 0.001), and emotional restoration (ER, β = 0.209, p < 0.01). These findings suggest that highly attractive blue spaces may enhance visitor’s sense of engagement and enjoyment, thereby fostering increased social contact and positive emotional experiences (18, 44). However, the effect of BA on environmental improvement (EI) was not statistically significant, which may be due to participants perceiving attractiveness primarily in terms of aesthetic and design features, rather than ecological quality.

Third, facilities indicators (BF) also exerted multiple significant positive effects on subjective perception. BF was positively associated with social interaction (SI, β = 0.370, p < 0.001), recreational activity (RA, β = 0.181, p < 0.05), and emotional restoration (ER, β = 0.240, p < 0.01). These results support the notion that well-designed and adequate facilities provide residents with opportunities for staying, socializing, and engaging in activities, thereby enhancing both recreational experience and emotional regulation (11, 18). However, the effect of BF on environmental improvement (EI) was not significant, possibly because residents do not readily associate man-made infrastructure with improvements in ecological conditions.

Fourth, management indicators (BM) showed significant positive effects on social interaction (SI, β = 0.288, p < 0.001) and emotional restoration (ER, β = 0.284, p < 0.001), indicating that effective management contributes to a more comfortable and secure environment, enhancing residents’ feelings of safety and controllability (42), which in turn promotes social connections and emotional recovery. In contrast, BM had a significant negative effect on environmental improvement (EI, β = −0.242, p < 0.05). This may be explained by the perception that overly intensive management interventions can reduce the naturalness of the space (50), thereby weakening the perceived ecological benefits. This highlights the need to balance manageability and naturalness in the design and maintenance of urban-inland blue spaces within public parks.

The control variables in the research model, including frequency of green space use (FG), frequency of blue space use (FB), and time spent on outdoor (TO), did not show statistically significant associations with well-being. This suggests that their direct effects on individual well-being were relatively weak within the current sample. This finding contrasts with some previous studies that reported positive associations between objective exposure indicators, such as frequency and duration of contact with natural spaces, and mental health (4, 28, 43). However, an increasing number of recent studies have emphasized that the quality of subjective experiences may be a stronger predictor of health benefits than the quantity of exposure (53) and our findings provide support for this emerging perspective. Moreover, this study focused on the subjective experience and perceived pathways of blue space within urban parks and incorporated multiple perception-related variables as mediators in the model. These mediators may have partially absorbed the effects of exposure frequency. Therefore, from a statistical standpoint, the direct paths from FG, FB, and TO variables to individual well-being might have been overshadowed by more explanatory subjective variables.

This study explores the pathway linking subjective experience and perception, as well as individual well-being, aiming to elucidate the mechanisms between urban-inland blue spaces in public parks and residents’ well-being. Focusing on inland cities, an area that has received relatively limited attention in prior research, this study examines five representatives public parks as case studies. It provides a comparative perspective on residents’ experiences and perceptions of blue space in urban parks, offering valuable empirical data and insights for future research on inland urban blue spaces. The findings suggest that urban planners and policymakers should place greater emphasis on enhancing the quality, attraction, facility, and management of blue spaces in public parks. Improving residents’ subjective experiences can strengthen their perceived benefits in terms of social interaction, environmental improvement, recreation activity, and emotional restoration, thereby enhancing the ecological service value of urban living environments and contributing to public health promotion.

The study has several limitations that warrant further improvement in future research. First, the use of cross-sectional data limits the ability to infer causality. Future studies could adopt longitudinal or experimental designs to more systematically examine the causal mechanisms linking subjective experiences of blue space to well-being. Second, the reliance on self-reported measures may introduce subjective bias. Subsequent research could incorporate multi-source data, such as behavioral tracking, objective environmental assessments, or physiological indicators, to enable cross-validation. Third, due to the limited sample size, this study was unable to conduct in-depth multi-group modeling analyses of different types of blue spaces across parks. While visit-related variables were included as covariates, individual-level characteristics were not incorporated, considering model complexity and sample limitations. Future research could further explore the differential effects of various types of urban-inland blue spaces and examine the potential influence of individual characteristics. Fourth, data collection was mainly conducted during seasons favorable for outdoor activities, which may have led to an overestimation of the positive effects of blue space. Residents’ needs, frequency of use, and perceived experiences of blue space may vary significantly across different seasons. Therefore, future studies are encouraged to conduct comparative analyses through cross-seasonal or year-round surveys.



5 Conclusion

Guided by established theoretical frameworks and methodologies, this study employed PLS-SEM approach to examine the relationship between the perceived experience of blue space in urban parks and individual well-being, as well as the potential mediating pathways involved. Participants reported their subjective experiences related to the quality, attraction, facility, and management of blue spaces during park visits. To investigate potential mediators, the model incorporated four indicators of subjective perception: social interaction, environmental improvement, recreational activity, and emotional recovery. Additionally, the frequency of visits to green and blue spaces, as well as duration of outdoor activity, were included as control variables to account for variability in individuals’ well-being outcomes.

The results revealed a significant association between residents’ subjective experience of blue space in urban parks and their well-being in inland urban contexts. Moreover, this relationship was partially mediated by subjective perception, highlighting its underlying psychological mechanisms. In particular, the two perception dimensions of environmental improvement and recreational activity play crucial roles in the pathway, while quality is the only experience indicator that directly influences individual well-being. This implies that enhancing the visual quality and recreational value of urban-inland blue spaces in public parks is a key entry point for improving well-being outcomes. Future research should adopt longitudinal or experimental designs to verify causal relationships, integrate objective indicators to reduce bias, compare the effects of different types of blue spaces and individual differences, and consider seasonal factors in cross-period surveys. The study results underscore the crucial role of subjective experience and perception of urban parks’ blue spaces in shaping individual well-being. It emphasizes the need to consider not only the physical availability of blue spaces, but also how people experience and perceive them, in order to maximize their well-being benefits. The findings offer valuable implications for design and planning of blue space in urban park, suggesting that enhancing the experiential and perceptional qualities of blue spaces can generate additional social and health benefits, thereby contributing to a more balanced relationship between urban development and nature. In conclusion, this study enriches the growing body of evidence linking blue space and public health, particularly in the context of inland cities, where blue space is often limited but can be strategically optimized for maximum benefit.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author/s.



Ethics statement

The studies involving humans were approved by the College of Landscape Architecture and Arts, Northwest A&F University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

LW: Conceptualization, Data curation, Investigation, Methodology, Writing – original draft, Writing – review & editing. NM: Conceptualization, Writing – review & editing. YW: Methodology, Writing – original draft. XX: Investigation, Writing – original draft. XZ: Funding acquisition, Methodology, Writing – review & editing. DS: Funding acquisition, Supervision, Writing – review & editing. YZ: Funding acquisition, Supervision, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This research was supported by the Natural Science Basic Research Program of Shaanxi.



Acknowledgments

We sincerely thank all participants in this study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1621437/full#supplementary-material



References
	 1. Hunter, RF, Nieuwenhuijsen, M, Fabian, C, Murphy, N, O’Hara, K, Rappe, E , et al. Advancing urban green and blue space contributions to public health. Lancet Public Health. (2023) 8:e735–42. doi: 10.1016/S2468-2667(23)00156-1
	 2. Hartig, T, Mitchell, R, De Vries, S, and Frumkin, H. Nature and health. Annu Rev Public Health. (2014) 35:207–28. doi: 10.1146/annurev-publhealth-032013-182443
	 3. Hooyberg, A, Roose, H, Grellier, J, Elliott, LR, Lonneville, B, White, MP , et al. General health and residential proximity to the coast in Belgium: results from a cross-sectional health survey. Environ Res. (2020) 184:109225. doi: 10.1016/j.envres.2020.109225 
	 4. Huang, B, Feng, Z, Pan, Z, and Liu, Y. Amount of and proximity to blue spaces and general health among older Chinese adults in private and public housing: a national population study. Health Place. (2022) 74:102774. doi: 10.1016/j.healthplace.2022.102774 
	 5. Vegaraju, A, and Amiri, S. Urban green and blue spaces and general and mental health among older adults in Washington state: analysis of BRFSS data between 2011-2019. Health Place. (2024) 85:103148. doi: 10.1016/j.healthplace.2023.103148 
	 6. Pasanen, TP, White, MP, Wheeler, BW, Garrett, JK, and Elliott, LR. Neighbourhood blue space, health and wellbeing: the mediating role of different types of physical activity. Environ Int. (2019) 131:105016. doi: 10.1016/j.envint.2019.105016 
	 7. Cardinali, M, Beenackers, MA, Van Timmeren, A, and Pottgiesser, U. The relation between proximity to and characteristics of green spaces to physical activity and health: a multi-dimensional sensitivity analysis in four European cities. Environ Res. (2024) 241:117605. doi: 10.1016/j.envres.2023.117605 
	 8. Wang, X, Ouyang, L, Lin, J, An, P, Wang, W, Liu, L , et al. Spatial patterns of urban green-blue spaces and residents’ well-being: the mediating effect of neighborhood social cohesion. Land. (2023) 12:1454. doi: 10.3390/land12071454
	 9. Liu, Y, Wang, R, Lu, Y, Li, Z, Chen, H, Cao, M , et al. Natural outdoor environment, neighbourhood social cohesion and mental health: using multilevel structural equation modelling, streetscape and remote-sensing metrics. Urban For Urban Green. (2020) 48:126576. doi: 10.1016/j.ufug.2019.126576
	 10. Duan, Y, Bai, H, Yang, L, Li, S, and Zhu, Q. Impact of seasonal changes in urban green spaces with diverse vegetation structures on college students’ physical and mental health. Sci Rep. (2024) 14:16277. doi: 10.1038/s41598-024-67075-w 
	 11. Zhou, Y, Yang, L, Yu, J, and Guo, S. Do seasons matter? Exploring the dynamic link between blue-green space and mental restoration. Urban Forestry Urban Greening. (2022) 73:127612. doi: 10.1016/j.ufug.2022.127612
	 12. Zhao, Y, Van Den Berg, PEW, Ossokina, IV, and Arentze, TA. How do urban parks, neighborhood open spaces, and private gardens relate to individuals’ subjective well-being: results of a structural equation model. Sustain Cities Soc. (2024) 101:105094. doi: 10.1016/j.scs.2023.105094
	 13. Chen, Y, and Yuan, Y. The neighborhood effect of exposure to blue space on elderly individuals’ mental health: a case study in Guangzhou, China. Health Place. (2020) 63:102348. doi: 10.1016/j.healthplace.2020.102348 
	 14. White, MP, Elliott, LR, Grellier, J, Economou, T, Bell, S, Bratman, GN , et al. Associations between green/blue spaces and mental health across 18 countries. Sci Rep. (2021) 11:8903. doi: 10.1038/s41598-021-87675-0 
	 15. Kaplan, S. The restorative benefits of nature: toward an integrative framework. J Environ Psychol. (1995) 15:169–82. doi: 10.1016/0272-4944(95)90001-2
	 16. Ulrich, RS, Simons, RF, Losito, BD, Fiorito, E, Miles, MA, and Zelson, M. Stress recovery during exposure to natural and urban environments. J Environ Psychol. (1991) 11:201–30. doi: 10.1016/S0272-4944(05)80184-7
	 17. Markevych, I, Schoierer, J, Hartig, T, Chudnovsky, A, Hystad, P, Dzhambov, AM , et al. Exploring pathways linking greenspace to health: theoretical and methodological guidance. Environ Res. (2017) 158:301–17. doi: 10.1016/j.envres.2017.06.028 
	 18. Wang, R, Browning, MHEM, Kee, F, and Hunter, RF. Exploring mechanistic pathways linking urban green and blue space to mental wellbeing before and after urban regeneration of a greenway: evidence from the Connswater community greenway, Belfast, UK. Landsc Urban Plann. (2023) 235:104739. doi: 10.1016/j.landurbplan.2023.104739
	 19. Browning, MHEM, Rigolon, A, McAnirlin, O, and Yoon, H. Where greenspace matters most: a systematic review of urbanicity, greenspace, and physical health. Landsc Urban Plan. (2022) 217:104233. doi: 10.1016/j.landurbplan.2021.104233
	 20. Gascon, M, Triguero-Mas, M, Martínez, D, Dadvand, P, Forns, J, Plasència, A , et al. Mental health benefits of long-term exposure to residential green and blue spaces: a systematic review. Int J Environ Res Public Health. (2015) 12:4354–79. doi: 10.3390/ijerph120404354 
	 21. Grellier, J, White, MP, Albin, M, Bell, S, Elliott, LR, Gascón, M , et al. BlueHealth: a study programme protocol for mapping and quantifying the potential benefits to public health and well-being from Europe’s blue spaces. BMJ Open. (2017) 7:e016188. doi: 10.1136/bmjopen-2017-016188 
	 22. McDougall, CW, Hanley, N, Quilliam, RS, and Oliver, DM. Blue space exposure, health and well-being: does freshwater type matter? Landsc Urban Plann. (2022) 224:104446. doi: 10.1016/j.landurbplan.2022.104446
	 23. White, MP, Smith, A, Humphryes, K, Pahl, S, Snelling, D, and Depledge, M. Blue space: the importance of water for preference, affect, and restorativeness ratings of natural and built scenes. J Environ Psychol. (2010) 30:482–93. doi: 10.1016/j.jenvp.2010.04.004
	 24. Smith, N, Georgiou, M, King, AC, Tieges, Z, Webb, S, and Chastin, S. Urban blue spaces and human health: a systematic review and meta-analysis of quantitative studies. Cities. (2021) 119:103413. doi: 10.1016/j.cities.2021.103413
	 25. White, MP, Elliott, LR, Gascon, M, Roberts, B, and Fleming, LE. Blue space, health and well-being: a narrative overview and synthesis of potential benefits. Environ Res. (2020) 191:110169. doi: 10.1016/j.envres.2020.110169 
	 26. White, MP, Alcock, I, Wheeler, BW, and Depledge, MH. Coastal proximity, health and well-being: results from a longitudinal panel survey. Health Place. (2013) 23:97–103. doi: 10.1016/j.healthplace.2013.05.006 
	 27. Helbich, M, Yao, Y, Liu, Y, Zhang, J, Liu, P, and Wang, R. Using deep learning to examine street view green and blue spaces and their associations with geriatric depression in Beijing, China. Environ Int. (2019) 126:107–17. doi: 10.1016/j.envint.2019.02.013 
	 28. McDougall, CW, Hanley, N, Quilliam, RS, Bartie, PJ, Robertson, T, Griffiths, M , et al. Neighbourhood blue space and mental health: a nationwide ecological study of antidepressant medication prescribed to older adults. Landsc Urban Plann. (2021) 214:104132. doi: 10.1016/j.landurbplan.2021.104132
	 29. Völker, S, Heiler, A, Pollmann, T, Claßen, T, Hornberg, C, and Kistemann, T. Do perceived walking distance to and use of urban blue spaces affect self-reported physical and mental health? Urban For Urban Green. (2018) 29:1–9. doi: 10.1016/j.ufug.2017.10.014
	 30. McDougall, CW, Quilliam, RS, Hanley, N, and Oliver, DM. Freshwater blue space and population health: an emerging research agenda. Sci Total Environ. (2020) 737:140196. doi: 10.1016/j.scitotenv.2020.140196 
	 31. Ma, K, and Wu, L. Perceived biodiversity of public greenspace and mental well-being. Environ Res. (2025) 269:120878. doi: 10.1016/j.envres.2025.120878 
	 32. Shao, C, and Chung, W. The impact of park environmental characteristics and visitor perceptions on visitor emotions from a cross-cultural perspective. Urban For Urban Green. (2024) 102:128575. doi: 10.1016/j.ufug.2024.128575
	 33. Zhang, L, Tan, PY, Gan, DRY, and Samsudin, R. Assessment of mediators in the associations between urban green spaces and self-reported health. Landsc Urban Plann. (2022) 226:104503. doi: 10.1016/j.landurbplan.2022.104503
	 34. Wang, R, Helbich, M, Yao, Y, Zhang, J, Liu, P, Yuan, Y , et al. Urban greenery and mental wellbeing in adults: cross-sectional mediation analyses on multiple pathways across different greenery measures. Environ Res. (2019) 176:108535. doi: 10.1016/j.envres.2019.108535 
	 35. Wang, R, Feng, Z, Pearce, J, Liu, Y, and Dong, G. Are greenspace quantity and quality associated with mental health through different mechanisms in Guangzhou, China: a comparison study using street view data. Environ Pollut. (2021) 290:117976. doi: 10.1016/j.envpol.2021.117976 
	 36. Grilli, G, Mohan, G, and Curtis, J. Public park attributes, park visits, and associated health status. Landsc Urban Plann. (2020) 199:103814. doi: 10.1016/j.landurbplan.2020.103814
	 37. Kodali, HP, Ferris, EB, Wyka, K, Evenson, KR, Dorn, JM, Thorpe, LE , et al. The association of park use and park perception with quality of life using structural equation modeling. Front Public Health. (2023) 25:1038288.
	 38. Zhang, J, Liu, Y, Zhou, S, Cheng, Y, and Zhao, B. Do various dimensions of exposure metrics affect biopsychosocial pathways linking green spaces to mental health? A cross-sectional study in Nanjing, China. Landsc Urban Plann. (2022) 226:104494. doi: 10.1016/j.landurbplan.2022.104494
	 39. Britton, E, Kindermann, G, Domegan, C, and Carlin, C. Blue care: a systematic review of blue space interventions for health and wellbeing. Health Promot Int. (2020) 35:50–69. doi: 10.1093/heapro/day103 
	 40. Faul, F, Erdfelder, E, Lang, AG, and Buchner, A. G*power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav Res Methods. (2007) 39:175–91. doi: 10.3758/BF03193146 
	 41. Hair, JF, GTM, H, Ringle, CM, Sarstedt, M, Danks, NP, and Ray, S. Partial least squares structural equation Modeling (PLS-SEM) using R: A workbook [internet]. Cham: Springer International Publishing (2021).
	 42. Wang, W, Chen, JS, Fan, L, and Lu, J. Tourist experience and wetland parks: a case of Zhejiang, China. Ann Tourism Res. (2012) 39:1763–78. doi: 10.1016/j.annals.2012.05.029
	 43. Garrett, JK, White, MP, Huang, J, Ng, S, Hui, Z, Leung, C , et al. Urban blue space and health and wellbeing in Hong Kong: results from a survey of older adults. Health Place. (2019) 55:100–10. doi: 10.1016/j.healthplace.2018.11.003 
	 44. Li, J, Chang, Y, Cai, X, Liu, S, Peng, Y, Feng, T , et al. Health perception and restorative experience in the therapeutic landscape of urban wetland parks during the COVID-19 pandemic. Front Public Health. (2023) 4:1272347.
	 45. Topp, CW, Østergaard, SD, Søndergaard, S, and Bech, P. The WHO-5 well-being index: a systematic review of the literature. Psychother Psychosom. (2015) 84:167–76. doi: 10.1159/000376585 
	 46. Dzhambov, AM, Browning, MHEM, Markevych, I, Hartig, T, and Lercher, P. Analytical approaches to testing pathways linking greenspace to health: a scoping review of the empirical literature. Environ Res. (2020) 186:109613. doi: 10.1016/j.envres.2020.109613 
	 47. Hair, JF, Risher, JJ, Sarstedt, M, and Ringle, CM. When to use and how to report the results of PLS-SEM. Eur Bus Rev. (2019) 31:2–24.
	 48. Fornell, C, and Larcker, DF. Evaluating structural equation models with unobservable variables and measurement error. J Mark Res. (1981) 18:39. doi: 10.2307/3151312
	 49. Yang, M, Dijst, M, Faber, J, and Helbich, M. Using structural equation modeling to examine pathways between perceived residential green space and mental health among internal migrants in China. Environ Res. (2020) 183:109121. doi: 10.1016/j.envres.2020.109121 
	 50. Juutinen, A, Mitani, Y, Mäntymaa, E, Shoji, Y, Siikamäki, P, and Svento, R. Combining ecological and recreational aspects in national park management: a choice experiment application. Ecol Econ. (2011) 70:1231–9. doi: 10.1016/j.ecolecon.2011.02.006
	 51. Foley, R, and Kistemann, T. Blue space geographies: enabling health in place. Health Place. (2015) 35:157–65. doi: 10.1016/j.healthplace.2015.07.003 
	 52. Elliott, LR, White, MP, Grellier, J, Rees, SE, Waters, RD, and Fleming, LE. Recreational visits to marine and coastal environments in England: where, what, who, why, and when? Mar Policy. (2018) 97:305–14. doi: 10.1016/j.marpol.2018.03.013
	 53. Bratman, GN, Anderson, CB, Berman, MG, Cochran, B, De Vries, S, Flanders, J , et al. Nature and mental health: An ecosystem service perspective. Sci Adv. (2019) 5:eaax0903. doi: 10.1126/sciadv.aax0903


Copyright
 © 2025 Wang, Md Sani, Wang, Xie, Zhang, Sun and Zhang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-13-1621437-g003.jpg
0.439%+

Social
interaction

0080 |

0062

0.403°

0136 Well:

0095
Recreational 0043
s 0083 actitty
o007 |
Emofional

recovery 0151 _

>

0050

0.468)§ 0059

being 0030

*P<0.05
**p<0.01
**4P<0.001





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Subjective experience and perception of urban-inland blue spaces in urban parks and individual well-being: evidence from Xi’an, China



		1 Introduction



		2 Methodology



		2.1 Study area



		2.2 Survey data



		2.3 Measurement of subjective experience



		2.4 Measurement of subjective perception



		2.5 Assessment of individual well-being



		2.6 Covariates



		2.7 Analytic method









		3 Result



		3.1 Descriptive analysis



		3.2 Statistical analysis









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpubh-13-1621437-g001.jpg
Outcome

Subjective perception

Subjective experience

Social interaction

Environmental
improvement

[
Attraction

Recreational
activity

Emotional recovery






OPS/images/fpubh-13-1621437-g002.jpg





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Subjective experience and
perception of urban-inland blue
spaces in urban parks and
individual well-being: evidence
from Xi'an, China












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






