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Abstract

:

Urban parks provide essential outdoor recreation space, especially for high-density cities. This study evaluated the park-visiting activity profiles of residents to inform the planning and design of community-relevant parks. The visiting and activity patterns of 465 Hong Kong adult residents were collected using a structured questionnaire. The correlations of visiting and activity patterns of the different socio-demographic groups were analyzed. Varying features of visiting and activity patterns were observed for different socio-demographic groups. Older patrons visited parks intensively for nature-enjoyment activities and had shorter travel if intended for social and physical-exercise activities. The middle-aged respondents with children mainly conducted family based recreation, visited parks more frequently, and traveled farther. The young adults reported lower patronage, but the visit frequency increased with the engagement level in outdoor and physical-exercise activities. The homemakers reported a high visit frequency and enthusiastic participation in social activities. They tended to visit more frequently and stay longer in parks for physical-exercise activities. Our study revealed the urban parks’ divergent patronage behavior and unique roles to disparate user groups. They furnished evidence to apply continually precision park planning, design, and promotion to achieve socially responsive and age-friendly parks.
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1. Introduction


Urban parks contribute substantially to the sustainability and vitality of a city by virtue of multiple, diverse, and surpassing benefits. They are typically public open spaces with natural or cultivated vegetation, making them integral and essential components of the urban forest, and serving as public amenity venues in the urban environment [1]. They perform concurrently as recreational [2], environmental [3], ecological [4], and cultural [5] resources. Among the multi-dimensional roles, the foremost, if not predominant, is providing space and opportunities for outdoor recreation. It was observed in a current study that the citizens placed a higher demand on recreational services in green space, particularly park landscape, than that of non-green space [6].



In urban parks, people can establish contact with inherited, modified, or created nature, perform various passive and active activities, gather with friends or family, and meet new friends. Such nature-, physical-, and social-based recreation pursuits in a semi-natural environment can satisfy the tangible and intangible body and mind, and solitary and gregarious needs of park users, promoting their physical and psychological health and wellbeing (e.g., [7,8,9]). Undoubtedly, urban parks can furnish ideal and strategic venues to improve citizens’ quality of life in the spatially and emotionally stressful urban environment.



The design and management of urban parks have a bearing on the composition and activities of the clientele. Understanding and satisfying people’s expectations of parks can foster patronage and activity levels by creating socially responsive public spaces [10]. Hegetschweiler et al. [11] have provided a review on the studies evaluating the effects of demand factors (e.g., socio-demographic background and users’ preference) and supply factors (e.g., physical attributes of sites) on the usage of the urban green infrastructure, including urban parks. The results of various studies discern that a park design failing to cater to user groups’ heterogeneous expectations and needs can reduce the recreational services to the community.



Many studies had explored park patronage characteristics, including visiting and activity patterns and significant variations vis-a-vis socio-demographic characteristics, including race, gender, age, education, and occupation, were evaluated (e.g., [1,12,13,14]). Yet, most studies evaluating activity patterns were conducted in western countries, including a continent-wide comparative survey in Europe [15]. Shan’s studies [16,17] in Chinese cities represented some exceptions. In addition, the age-factor influence on the interactions between socio-demographic characteristics and park usage patterns was rarely studied. Schipperijn et al. [18] and Sang et al. [19] presented two exceptions, which compared the gender effects of different age cohorts. Moreover, the interactions between visiting patterns and activity types in urban parks were barely touched. For instance, Arnberger [20] observed that visitor groups showed different temporal use patterns in urban forests. An improved understanding of the relationship between activity types and visiting patterns could add a helpful dimension to park planning and management.



Using Hong Kong as a case study, we aimed to fill the above knowledge gap by assessing thoroughly the urban park users’ visiting-activity profile. Several studies in Hong Kong investigated visitor activities and behaviors in urban parks [21,22,23], including a specific focus on the elderly group [24] and physical activities [25]. Yet, the activity pattern aspect did not receive sufficient treatment. Our study explored the association of socio-demographic factors with self-reported visiting patterns, including visiting frequency, stay duration and travel time to parks, and activity patterns vis-a-vis an eclectic activity list. The impacts of socio-demographic characteristics on visiting-activity patterns were evaluated by three age groups. Further, we investigated the potential linkages between activity types and visiting patterns. The findings could yield valuable insights to improve park planning and design to meet user needs and changing demographics, especially in the Asian context.




2. Materials and Methods


2.1. Study Area


Located on the south coast of China, Hong Kong (22°17′ N, 114°09′ E) has a subtropical climate with a hot-humid summer and cool-dry winter. With a land area of 1106 km2 and a population of 7.5 million (Census and Statistics Department, 2021), it has one of the highest urban population densities in the world (average > 7000 persons/km2).



Hong Kong has 1500 public parks and gardens managed by the government’s Leisure and Cultural Services Department (LSCD), contributing to more than half of the urban open space stock [26]. We surveyed 26 urban parks with an area ≥ 1 hectare, distributed in 14 of the 18 districts and lying in residential areas (Figure 1). The selected parks are situated at the top of the park hierarchy in Hong Kong, being mainly district parks serving the whole district. We did not include the small neighborhood or local parks in our study. The sampling approach aimed at acquiring representative public views by surveying the population dwelling in different parts of Hong Kong with varied socio-demographic profiles. These venues provide diverse active recreational facilities, such as children’s playgrounds, sports fields and courts, swimming pools, jogging tracks, and passive grounds such as lawns, theme gardens, and water features.



In Hong Kong, urban parks are regarded as passive open spaces, which are landscaped recreation open space for people to leisurely enjoy themselves in relatively open and natural surroundings. Typically, soft landscaping should contribute to 70% of the land, with 60% of that part of land for planting trees [27]. There is a quantitative planning guideline that there should be at least 2 m2 open space provision for each person on average. The provision of parks was largely based on this standard. Furthermore, other factors are considered, such as the views of local district councils, changes in population distribution, demographic shifts, changing community needs, utilization rates of existing facilities, and resources availability [26]. There is a general lack of a resident-participatory approach in park development of Hong Kong [28].




2.2. Questionnaire Survey and Data Collection


A dedicated questionnaire was designed and pilot-tested to satisfy the data needs of the research questions. Data were gleaned on the respondents’ visiting patterns, activity patterns, and key socio-demographic information. For visiting patterns, we sought their visit frequency, stay duration, and travel time to reach the park. For activity patterns, we asked their frequency of conducting a particular activity (engagement level) by choosing from five options: “Not suitable”, “None”, “Seldom”, “Occasional”, and “Frequent”. The 30 activities presented to respondents were classified into four groups, namely 12 “enjoying natural ambiance”, 8 “personal passive and passive activities”, 5 “personal active activities”, and 5 “social or group activities”.



A professional research center associated with a university with rich experience conducting social and economic surveys was contracted to implement the surveys. They were executed on weekdays and weekends, from 12:00 to 22:00 h in May and June. The pedestrians walking along the footpaths around and near the chosen parks were our potential respondents. They were selected for the questionnaire survey by the intercept method. The pedestrian located closest to the research assistant was invited to participate. Upon completing one interview, the next respondent was identified similarly by the proximity rule-of-thumb. The interviewers approached 810 people in the parks, and the response rate was 59.9%. A total of 485 questionnaires were completed. The sampling approach was designed to evaluate citizens’ overall park activity and visit patterns in Hong Kong. Therefore, the results did not allow deriving any conclusions on individual parks. Twenty questionnaires were discarded because of unsuitable survey locations or with >5% missing answers, yielding 465 valid questionnaires for data analysis.




2.3. Data Analysis


Data analyses were performed using R (version 4.0.3) and IBM SPSS Statistics 26. The ordinal categories were encoded into numerical values to facilitate quantitative analysis. Principal component analysis (PCA) based on polychoric correlations with varimax rotation was conducted for the data of engagement level in 30 activities (ordinal coding: 1 for “Not applicable/None” to 4 for “Frequent”). The extracted components’ factor scores were estimated using psych in R for further analysis. The pairwise Wilcoxon signed rank test with Bonferroni correction and Spearman’s rank correlation coefficient investigated the relationships between visiting patterns, activity patterns, and socio-demographic factors.



To study the specific age effect on activity patterns and socio-demographic characteristics, the respondents were recoded into three fused age groups (18–30, 31–50, and ≥51). The age grouping allowed testing the hypothesis that they have different park-visiting behaviors. The age limits categorized respondents into young adults, middle-aged adults and older adults. Age 30 (e.g., [29,30]) and 50 (e.g., [31,32]) were used as the group bracketing thresholds in some previous studies. The economic occupation was only considered in the overall scenario due to the small sample size of most sub-groups after age division. To facilitate interpreting the relationships between activity patterns and socio-demographic factors, the engagement level was divided into two levels of activity involvement, namely familiar (“Frequent” or “Occasional” responses) versus scarce (“Seldom”, “None” or “Not applicable” responses). The percentage of respondents stating a familiar level of activity involvement was reckoned as the participation rate.





3. Results


3.1. Respondents’ Socio-Demographic Characteristics


The respondents had diverse socio-demographic characteristics (Table 1). The three fused age groups, 18–30 (young age: Y-group), 31–50 (middle age: M-group), and ≥51 (old age: O-group), comprised 28.2%, 34.9%, and 36.9% of total respondents, respectively. For economic occupation, the full-time workers constituted the largest proportion (40.1%), and the retirees the second largest group (22.7%).



The three fused age groups differed notably in socio-demographic profile. The male:female ratio in the Y- and M- groups were similar, but the O-group had a higher ratio (~6:4). Nearly half of the respondents (45.4%) received tertiary education in the overall data, but the proportion of tertiary graduates decreased from 77.7% in Y-group to 14.1% in the O-group. Most respondents were not married (39.7%) or married with children (44.2%). Up to 86.3% of respondents in the Y-group were not married, but the majority of the O-group were married and had children (70.0%). The distribution in M-group was relatively even, with around half of them married and with children, one-fourth not married, and one-fourth married and without children. Less than one-third (28.4%) of the respondents were immigrants in the overall data, but nearly half of the O-group respondents were immigrants versus only 13.0% in the Y-group and 19.1% in the M-group.




3.2. Visiting Patterns


3.2.1. General Visiting Patterns


The park visit frequencies in summer-warm and winter-cool periods were similar (Figure 2). Overall, over 60% of the respondents were frequent visitors (at least once a week). Around one-tenth of the respondents visited the park daily. Most respondents spent less than 1 h (35.3%) or 1–2 h (40.9%) in the park per visit. Over 60% of the respondents took less than 10 min to travel to a park, and only 5.2% of respondents took over half an hour.




3.2.2. Visiting Patterns and Socio-Demographic Factors


Age, economic occupation, gender, education level, and family status were associated with visiting patterns (Table 2). Age was related to all visiting-pattern parameters. The O-group, and similarly the retiree group, reported the highest visit frequency and stay duration, and the Y-group stated the shortest travel time. The homemakers were also frequent visitors, albeit not as frequent as the retirees. They tended to visit parks situated further away from home.



The gender effect on visiting patterns was weak. Less-educated respondents showed a significantly higher visit frequency than the well-educated ones in the O-group only. Visiting patterns were associated with family status in the Y-group, but the M-group had more prominent associations. The M-group respondents with children expressed a higher visit frequency, stay duration, and travel time than their counterparts, notably non-married respondents. In the O-group, no significant relationship existed between visiting patterns and family status. Overall, the immigrants reported a higher visit frequency.





3.3. Activity Patterns


3.3.1. General Activity Patterns


Based on their factor loadings, five components were extracted from the PCA for the engagement level in the 30 activity types (Table 3). According to the nature of the subsumed activity types, the components were labeled as activity clusters by assigning prefixes: N “nature-enjoyment cluster”, P “personal cluster”, O “outdoor cluster”, S “social cluster”, and E “physical-exercise cluster”. Within each activity cluster, the individual activity types were ranked in descending order by participation rate and assigned the trailing two-digit sequential numerals beginning with 01. For example, N01 denotes the first-ranked activity type under the nature-enjoyment cluster.



The “nature-enjoyment cluster” included eight activity types related to the enjoyment of the natural ambiance, such as N01 “relishing natural scenery” and N03 “taking in fresh air”. The “personal cluster” included seven activity types that are personal and passive in nature, such as P02 “listening to music” and P03 “surfing the internet or social media”. The “outdoor cluster” included six activity types related to relishing in the outdoor setting, such as O01 “sitting on the lawn”, O04 “enjoying picnic meal”, and O05 “walking the dog”. The “social cluster” included five activity types involving social interactions between friends or within a family, such as S01 “gathering and chatting with friends” and S03 “playing with children”. The “physical-exercise cluster” included four keeping-fit activity types, such as E01 “jogging” and E03 “doing physical exercises”. Notably, the factor loadings of “jogging” were similar under the principal components representing “personal cluster” (0.51) and “physical-exercise cluster” (0.56).



In descending sequence, the average participation rates of “nature-enjoyment cluster”, “personal cluster”, “social cluster”, “outdoor cluster”, and “physical-exercise cluster” clusters were 69.8%, 41.9%, 41.0%, 37.2%, and 30.0%, respectively. The four activity types with the highest (>75%) participation rates were subsumed under the “nature-enjoyment cluster”. They were N01 “relishing natural scenery”, N02 “strolling leisurely”, N03 “taking in fresh air”, and N04 “whiling away the time” (Figure 3). The least engaged activity types (<30%) included P07 “painting”, O05 “walking the dog”, O06 “letting the pet bird contact nature” (it is a Chinese custom to take pet birds to parks, usually daily, exposing them to the relatively more natural ambiance with greenery), S05 “making new friends”, E02 “enjoying other personal sports activities”, E03 “doing physical exercises”, and E05 “dancing”.




3.3.2. Activity Patterns and Socio-Demographic Factors


The activity patterns were markedly related to the socio-demographic factors (Table 4, Figure 4). The O-group was mainly attached to “nature-enjoyment cluster”, such as N03 “taking in fresh air”. It also had a keen interest in “social cluster” than other clusters, with the highest participation rate in S05 “making new friends” among the three age groups. On the other hand, the Y-group had the highest participation rate in “personal cluster” than other groups, such as P02 “listening to music”, and “outdoor cluster” such as O02 “taking snacks and drinks”. Meanwhile, the M-group stated relatively high participation rates for all activity clusters. E01 “jogging” was an activity type commonly engaging both the Y- and M-groups.



By economic occupation, the retiree, homemaker, and student groups exhibited disparate activity patterns. The retirees were enthusiastic mainly in “nature-enjoyment cluster”. The homemakers had the highest participation rate in “nature-enjoyment cluster”, followed by “social cluster”, but were less attracted to “outdoor cluster” and “personal cluster”. They had notably high participation rates in the whole range of “social cluster” activity types compared with the other groups, including S04 “participating in group sports activities”. They also reported a relatively high participation rate in E03 “doing physical exercises”. The students seldom used the parks for “social cluster”, except S01 “gathering and chatting with friends”. They were more interested in “personal cluster”, such as P06 “taking photographs”, and E01 “jogging”.



The activity patterns of males and females were similar irrespective of age (Table 4, Figure 5). Yet, it was apparent that the young males were less likely to conduct “social interaction”, especially S02 “enjoying time with family” and “playing with children”. Meanwhile, the middle-aged males enjoyed more “personal cluster”, such as P01 “enjoying solitude”, and P05 “chatting over the phone”.



The education level showed marked associations with some activities, with a divergence between the three age groups. In the O-group, the non-tertiary respondents focused more on “nature-enjoyment cluster”. In contrast, the tertiary respondents spread their pursuits to the other four activity clusters. In the Y-group, the non-tertiary respondents participated more earnestly in “social cluster”, particularly S01 “gathering and chatting with friends”, but less in “nature-enjoyment cluster”. In the M-group, more non-tertiary members engaged in “physical-exercise cluster”, mainly E01 “jogging” and E03 “doing physical exercises”, than non-tertiary counterparts.



The married respondents with no children in the O-group participated more keenly than the other marital categories in all activity clusters. However, the small sample size of this category (N = 20) may create biased results. In the M-group, the respondents with children presented high participation rates in “social cluster”, notably S02 “spending time with family”, and S03 “playing with children”.



The immigrants and locally born residents only expressed substantially different activity patterns within the O-group. The immigrants were particularly fond of “nature-enjoyment cluster”, especially N03 “taking in fresh air”. In contrast, they had significantly lower participation rates for most activity types in “outdoor cluster” and “personal cluster”.




3.3.3. Correlations between Engagement Level in Activity Clusters and Visitor Groups


Table 5 shows the correlations between the engagement level in five activity clusters and six socio-economic factors. In the younger groups (especially the young-age and student groups), “nature-enjoyment cluster” was positively correlated with “personal cluster”. In addition, “personal cluster” was negatively associated with “physical-exercise cluster” in the student group. In contrast, “nature-enjoyment cluster” was negatively correlated with “personal cluster” in the retiree and homemaker groups.



Other significant correlations were found for the remaining socio-demographic groups. For example, “personal cluster” was negatively related to “physical-exercise cluster” in the young, well-educated, and not married groups. “Social cluster” was positively related to “personal cluster” in the married, no children respondents in the M-group, and to “nature-enjoyment cluster” in the respondents with children in the O-group. For the locally born group in the O-group, “personal cluster” was positively associated with “outdoor cluster” and “physical-exercise cluster”, as well as for “outdoor cluster” with “social cluster”. However, negative relationships were observed for immigrants in these clusters.




3.3.4. Correlations between Engagement Level in Activity Clusters and Visiting Patterns


Table 6 reported the correlations between engagement level in activity clusters and visiting patterns. The frequent visitors of the young-age and student groups had a high engagement level for “outdoor cluster” and “physical-exercise cluster”. Meanwhile, the students more commonly engaged in “social cluster” had a lower visit frequency in the summer/warm periods. On the other hand, the frequent visitors of the old-age group engaged more in “nature-enjoyment cluster” but less in “personal cluster”. In addition, “physical-exercise cluster” was correlated with a shorter travel time to parks within the old-age group.



Similarly, the frequent visitors of the retiree group conducted more “nature-enjoyment cluster”. Moreover, the retirees stayed for a shorter period and traveled a shorter time if they were inclined to use parks for “physical-exercise cluster”. The travel time was also negatively associated with “social cluster”. Alternatively, the homemakers stayed longer in parks and visited parks more frequently for “physical-exercise cluster”.



The remaining socio-demographic groups displayed some specific relationships between the engagement level in activity clusters and visiting patterns. For instance, the non-local respondents of the Y- and M-groups stayed shorter in parks if they engaged more in “nature-enjoyment cluster”. The M-group’s less-educated male respondents had a shorter travel time to parks if they sought “personal cluster”.






4. Discussion


4.1. Park Patronage Behavior


The nearest urban green space may not always be preferred by individual users [18]. As our survey sites were relatively large parks (>1 hectare) by local standard, many respondents might choose them instead of nearby smaller parks. Other local studies found that the proximity to a residential area was not included as the top ten important indicators in urban park management [28]. The residents preferred large parks to small ones [33]. A large park could provide more and better facilities and functions to satisfy a larger clientele pool and more discerning users. However, proximity would remain an influential consideration for many residents in choosing the preferred urban parks [34]. As few of our respondents traveled over 20 min to reach an urban park, the innate desires for a convenient location have been emphatically expressed. To this end, pocket parks embedded in the neighborhood may offer a choice to local residents who are hesitant or have difficulty traveling a long distance [35].



Similar to the studies in various geographical regions (e.g., [36] in Australia; [17] in China; [15] in Europe), activities such as relaxation, getting fresh air, enjoying nature, and strolling were the most popular motives for visiting urban green spaces in our study. The universality of humanity towards mainstream park functions has been expressed regardless of natural and cultural divergence.



In addition to the wide variations in visit frequency, as reported in previous Hong Kong studies [21,23], we observed a varying stay duration and travel time for different groups. The activity patterns were not thoroughly investigated in previous local studies. Lo and Jim [22] reported that the older communities demonstrated a propensity for socially oriented park usage. In our study, activity patterns were highly dependent on socio-demographic backgrounds. The negligible effects of gender on visiting-activity patterns were likely due to the general gender equality in Hong Kong. Akin to the studies of Peters et al. [7] and Das et al. [37], we observed the effect of respondents with immigration background on park usage behavior. However, we found that the influences, especially on activity patterns, depended on the age factor and was akin to the education-level effect.



Nature orientation and park availability were proposed as the drivers of park visitation [38]. We found that the activity preference, affected by the socio-demographic context, could modify the visiting patterns. The roles of the activity types on visiting patterns, often neglected in the past, furnish valuable information for park managers to develop precision strategies to achieve specific targets. They include identifying activities linked with visit loyalty to promote park patronage. Moreover, the negative relationship between engagement level in activities and travel time calls for satisfying the latent demand for more neighborhood parks. Meanwhile, the correlations amongst the activity types indicated reliably the activity preference of different visitor groups. For example, students who used parks for physical activities were less interested in personal activities.




4.2. Implications for Urban Park Planning and Design


The distinctive usage patterns and expectations of different visitor cohorts signify the need for urban parks to meet their diverse and disparate needs. It is critical to consider current and changing demographics [35] and devise commensurate group-specific strategies [18] in developing and managing urban parks. Using Hong Kong as a case study, the implications and applications regarding four park clientele groups based on their unique needs are discussed below. The first two groups were commonly considered in the literature, but the last two were seldom addressed.



The significance of urban parks to senior citizens has been discussed in Hong Kong (e.g., [23,39]) and elsewhere (e.g., [19,40]). Our findings have corroborated the high dependency for parks and preference for nature-oriented activities of the retirees and older adults. A local study [24] suggested that the elderlies’ intense use of urban parks was motivated by a high demand rather than high satisfaction. The inordinately cramped indoor living space in Hong Kong would bolster the push driver to find refuge and relief in nearby public open spaces [33].



Performing physical and social activities in parks can enhance the elderly’s physical and mental wellbeing [41,42]. The heavy reliance of senior residents on urban parks calls for enlisting them as strategic venues to promote healthy aging in the progressively aging society in developed economies such as Hong Kong through innovative and elderly friendly design [43]. The high participation rate in “strolling leisurely” indicated the critical role of urban parks in promoting age-relevant outdoor exercises. The walking paths with design features that can enrich physical and visual experience should be incorporated [44,45]. Moreover, introducing facilities to incentivize non-customary active activities, including novel elderly play apparatus for exercise and fun [46] and covered or shaded areas [47], may further raise the physical activity level. Likewise, our findings supported the significant roles of parks as a social venue for the elderly [24,48]. However, the relatively modest participation rates of social activities in the absolute term urge the enhancement of suitable park features, such as a serene and relaxed setting [49], to augment the social support functions of parks.



For senior respondents, travel time had negative correlations with the engagement level in “social activities” and “physical activities”. This result suggested the importance of providing proximal parks to promote these activities. Unfortunately, the existing neighborhood and street parks are often tiny in area with inadequate facilities and poor environmental quality [24]. Their design and location could be revamped to meet the local recreation demands of elderly residents.



The second group of park clientele is families with children. The high visit frequency of respondents with children was reported in previous studies [23,50]. The especially high participation rate for family related activities confirmed an essential function of parks as a family supportive space.



This group’s longer stay duration and travel time indicated a desire for large parks with a good facility range and a higher sense of safety [34,51]. Yet, the longer travel time at the same time implied the shortage of suitable parks close to their homes. The economically disadvantaged families may be particularly prone to inadequate accessible parks with attractive and diverse play facilities [52]. Policy-makers could improve accessibility and facility diversity of family friendly parks to address availability, inclusiveness, and social equity issues [53].



Further, family friendly parks should embody enlightened playground designs that could effectively foster children’s physical activity level and social-skill development [54,55]. Nature’s protective and healing functions in the urban park setting for children’s physical and mental development could receive more attention, particularly to create opportunities to interact with diverse natural components through creative design [23,56].



The needs of the young generation, as an important park clientele group, tend to receive inadequate attention. The young generation found most local parks unattractive [57], explaining their low usage rate. Therefore, park design could be modified to encourage patronage by the younger citizens. Unlike the old-age or children-adolescent groups [10,55], the young adult group received little research attention with only a few exceptions [1,58,59].



Contrary to the elderly who focuses on nature enjoyment, young people seek escape from the stressful urban life by engaging in leisurely activities in the semi-natural and serene ambiance of the urban green space [18,60]. A China study reported that young people preferred to cluster at the park periphery for privacy and solitude [61]. The high engagement level in “nature-enjoyment cluster” and “personal cluster” among the younger respondents in our study signified the preference of naturalistic space for stress-relieving personal activities. The shorter travel time to parks of the young adults implied the inclination to use nearby parks. It will be pragmatic to designate small refuge zones in neighborhood parks with creative placement of vegetation and outdoor furniture to accommodate their desire to pursue relaxing and restful activities in somewhat secluded niches in urban parks [62]. Jogging is another common activity among young adults in urban parks. To satisfy the burgeoning demand, parks can be customized to enhance the running experience. For example, a relatively long-distance and non-repetitive running stretch or a circular jogging track in a cloistered site can be provided [63].



Additionally, young respondents’ visiting frequency had positive correlations with engagement level in “outdoor activities” and “physical activities”. This result provide hints on the positioning of urban parks to boost usage for outdoor and physical activities for the young generation. The encounters could nurture an attachment to parks and cultivate support and concern towards park planning and management [64,65].



The homemakers is another park clientele group that has often been ignored in park planning and management. Almost all (97.5%) homemaker respondents in our study were women. They used urban parks to perform their parental duty and obtain social support in their neighborhood, including group sports activities. Only a handful of studies had explicitly discussed the value of the urban parks to women [19,66,67,68]. Yet, the housewives’ health was more dependent on the amount of green space [69].



The rather high visit frequency and a strong preference for social-oriented activities among the homemaker respondents in our study indicated the importance of urban parks to their life. The longer travel time of the group to the park revealed that some factors other than distance were driving their park choice. For example, they may travel to a distant park to meet friends, find a safer park or use better facilities [70]. In addition, this group’s engagement level in physical activities was associated with high loyalty to urban parks, calling for more attention to this activity group. The small sample size of homemakers might have limited the explanatory power of our findings. Future research could evaluate their expectations in depth to inform park design and fill the provision gaps.



Meanwhile, the divergent activity patterns of the socio-demographic groups indicate that a changing social structure will reshape the relative roles of urban parks. For example, the increasingly aging population, escalating non-marriage rate, and decreasing birth rate may alter visitor profiles and visiting patterns. The community’s rising education level can furnish another evolving factor to modify the demands. Markedly, a relatively large proportion of the old-age group in our study was immigrants, mainly from mainland China. They demonstrated different visiting-activity patterns vis-a-vis local counterparts. However, the decreased number and increased education level of recent immigrants anticipated a modified elderly park usage pattern in the future.



The changing societal fashions and trends may also re-model activity patterns. For example, increasing health awareness of the new generation and social trend are likely to increase jogging and other relatively active health-enhancing activities [71,72]. The emergent new diseases may induce differential responses from different age groups vis-à-vis park usage. Therefore, the decision-makers need to make projections proactively based on demographic and social trends and regularly review the park planning and design to adjust to contemporary needs. An entrenched, outdated and unenterprising practice is impractical if not anachronistic for socially relevant and temporally sensitive expectations of urban parks.




4.3. Limitations of the Study


Our study was conducted before the prevalence of the COVID-19 pandemic. The recent COVID-19 pandemic could alter visit and activity patterns in the short term. If it gradually becomes endemic, the patterns could be further adjusted in the longer run [70,73,74]. The influence of such progressive transformations could be investigated in future studies. Furthermore, the small sample size of some sub-categories of socio-demographic groups may restrict the explanatory power of our findings.





5. Conclusions


Our results have enriched the knowledge base of visiting-activity patterns in the Asian region and the effects of socio-demographic factors of different age brackets. Further, we observed significant correlations between visiting parameters and activity types versus the socio-demographic context. Such multiple relationships were not explored in previous local studies and were rarely evaluated in other geographical regions. These associations improved our understanding of the differential park patronage characteristics of different segments of society.



Our findings highlighted the need to plan and manage community-relevant and community-responsive outdoor recreational venues. In particular, the design of urban parks catering to four specific user groups was scrutinized in our local case, which could be applied to other cities with a context similar to Hong Kong. These user groups can receive more attention. The diverse visiting-activity patterns of heterogeneous groups can inform customized strategies to enhance socially inclusive park use.



The lessons learned in our Hong Kong case study include specific recommendations for four user groups and the need to adjust to changing community composition and needs. While the quantitative increment of park development is important, the qualitative improvement must not be overlooked. Parks facilities and accessibility can be upgraded to foster the physical and social activity levels of the elderly visitors. Family friendly venues can be established to support and encourage outdoor recreation of family groups. Parks can be revamped to offer good quality and naturalistic space for personal activities and jogging, and promoting parks as a venue for energetic outdoor and physical activities for younger adults. Parks can be embraced as a hub for social interactions and physical activities for homemakers. Urban park development could keep pace with the changing societal and demographic trends.



While our findings may not be directly and entirely transferable to other regions, the research approach and results have commonality elements and reference values for parks in other jurisdictions. We believed that our results had broadened the knowledge base and perspective toward the dissimilar recreational roles of urban parks to the heterogeneous and changing community segments. We also offered preliminary directions for future studies to explore the intricate relationships of visiting and activity patterns.
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Figure 1. Map of Hong Kong indicating the locations of the 26 urban park sites where the questionnaire surveys were conducted in their vicinity. Map tiles by Stamen Design (stamen.com, accessed on 22 March 2022), under CC BY 3.0 (creativecommons.org, accessed on 22 March 2022). Map data by OpenStreetMap (openstreetmap.org, accessed on 22 March 2022), under CC BY SA (creativecommons.org, accessed on 22 March 2022). © OpenStreetMap contributors: Data are available under the Open Database License (opendatacommons.org, accessed on 22 March 2022; osm.org/copyright). 
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Figure 2. The visiting patterns of the respondents (%) are based on their park-visiting behaviors. 






Figure 2. The visiting patterns of the respondents (%) are based on their park-visiting behaviors.



[image: Forests 13 00841 g002]







[image: Forests 13 00841 g003 550] 





Figure 3. The participation rate (percentage of respondents answering “Frequent” or “Occasional”) in 30 activity types grouped into five activity clusters: N for nature-enjoyment cluster, P for personal cluster, S for social cluster, O for outdoor cluster, and E for physical-exercise cluster. 
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Figure 4. The participation rate (%) in 30 activity types with reference to the socio-economic factors of age and economic occupation. Note. Refer to Table 3 for the codes of the activity types. 
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Figure 5. The participation rate (%) in 30 activity types with reference to the socio-economic factors of gender, education level, family status, and birthplace by three age sectors. Note. Refer to Table 3 for the codes of the activity types. 
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Table 1. Six main socio-demographic characteristics of the respondents by overall (all age) scenario and three fused age groups (Y: young age; M: middle age, O: old age). Valid percent is shown.
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Socio-Demographic Variable

	
Overall

(All-Age)

N, %

	
Y-Group

(Age 18–30) 1

N, %

	
M-Group

(Age 31–50) 1

N, %

	
O-Group

(Age ≥ 51) 1

N, %

	
Chi-Square (χ2) Test






	
Age (N = 464)

	

	

	

	

	




	
18–30

	
131, 28.2

	

	

	

	




	
31–50

	
162, 34.9

	

	

	

	




	
≥51

	
171, 36.9

	

	

	

	




	
Economic occupation (N = 459)

	

	

	

	

	




	
Full-time

	
184, 40.1

	

	

	

	




	
Part-time/unemployed

	
61, 13.3

	

	

	

	




	
Retired

	
104, 22.7

	

	

	

	




	
Homemaker

	
41, 8.9

	

	

	

	




	
Student

	
69, 15.5

	

	

	

	




	
Gender (N = 464)

	

	

	

	

	
7.18, p = 0.028




	
Male

	
244, 52.6

	
64, 48.9

	
76, 46.9

	
103, 60.6

	




	
Female

	
220, 47.4

	
67, 51.1

	
86, 53.1

	
67, 39.4




	
Education level (N = 463)

	

	

	

	

	
124.59, p = 0.00




	
Non-tertiary

	
253, 54.6

	
29, 22.3

	
78, 48.1

	
146, 85.9

	




	
Tertiary

	
210, 45.4

	
101, 77.7

	
84, 51.9

	
24, 14.1




	
Family status (N = 464)

	

	

	

	

	
189.06, p = 0.00




	
Not married

	
184, 39.7

	
113, 86.3

	
40, 24.7

	
31, 18.2

	




	
Married, no children

	
75, 16.2

	
12, 9.2

	
42, 25.9

	
20, 11.8




	
Married, with children

	
205, 44.2

	
6, 4.6

	
80, 49.4

	
119, 70.0




	
Birthplace (N = 465)

	

	

	

	

	
58.21, p = 0.00




	
Hong Kong

	
333, 71.6

	
114, 87.0

	
131, 80.9

	
87, 50.9

	




	
Outside Hong Kong

	
132, 28.4

	
17, 13.0

	
31, 19.1

	
84, 49.1








1 Bold/italic text indicates that the cell has significantly more/fewer counts than expected based on the post-hoc analysis of Pearson residuals.
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Table 2. The visiting patterns of the respondents (%) in relation to six socio-demographic factors by three age sectors (A), indicated by the median (Mdn) and interquartile range (IQR) of the ordinal scale of visiting frequency, stay duration, and travel time.
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Socio-Demographic Variable

	
Visiting Pattern 1




	

	
Visit Frequency (Summer/Warm Periods)

	
Visit Frequency (Winter/Cool Periods)

	
Stay Duration

	
Travel Time




	
Mdn

	
IQR

	
p2

	
Mdn

	
IQR

	
p2

	
Mdn

	
IQR

	
p2

	
Mdn

	
IQR

	
p2






	
Age




	

	
Young age

	
3

	
2, 4

	
b

	
3

	
2, 3

	
b

	
2

	
1, 2

	
c

	
2

	
1, 2

	
b




	

	
Middle age

	
3

	
2, 4

	
b

	
3

	
2, 3

	
b

	
2

	
1, 2

	
b

	
2

	
2, 3

	
a




	

	
Old age

	
4

	
3, 4

	
a

	
4

	
3, 4

	
a

	
2

	
1, 3

	
a

	
2

	
2, 3

	
a




	
Economic occupation




	

	
Full-time

	
3

	
2, 3.75

	
c

	
3

	
2, 3

	
c

	
2

	
1, 2

	
b

	
2

	
2, 3

	
ab




	

	
Part-time/unemployed

	
3

	
2, 4

	
bc

	
3

	
2, 4

	
bc

	
2

	
1, 2

	
b

	
2

	
2, 3

	
ab




	

	
Retired

	
4

	
4, 5

	
a

	
4

	
3, 4

	
a

	
3

	
2, 3

	
a

	
2

	
2, 3

	
ab




	

	
Homemaker

	
4

	
2.5, 5

	
b

	
3

	
2, 4

	
ab

	
2

	
1, 2

	
b

	
3

	
2, 3

	
a




	

	
Student

	
3

	
2, 3

	
c

	
3

	
2, 3

	
bc

	
2

	
1, 2

	
b

	
2

	
1, 2.5

	
b




	
Gender




	
Y

	
Male

	
3

	
2, 4

	

	
3

	
2, 4

	

	
2

	
1, 2

	

	
2

	
1, 2

	




	

	
Female

	
2

	
2, 3

	

	
3

	
2, 3

	

	
2

	
1, 2

	

	
2

	
1, 3

	




	
M

	
Male

	
3

	
2, 4

	

	
3

	
2, 3

	

	
2

	
1, 2

	

	
2

	
2, 3

	




	

	
Female

	
3

	
2, 3.5

	

	
3

	
2, 3

	

	
2

	
1, 2

	

	
3

	
2, 3

	




	
O

	
Male

	
4

	
3, 4

	

	
4

	
3, 4

	

	
2

	
2, 3

	
a

	
2

	
2, 3

	




	

	
Female

	
4

	
2, 5

	

	
4

	
3, 4

	

	
2

	
1, 3

	
b

	
2

	
2, 3

	




	
Education level




	
Y

	
Non-tertiary

	
3

	
2, 4

	

	
3

	
1.5, 4

	

	
2

	
1, 2

	

	
2

	
1,3

	




	

	
Tertiary

	
3

	
2, 3.75

	

	
3

	
2, 3

	

	
2

	
1, 2

	

	
2

	
1, 2

	




	
M

	
Non-tertiary

	
3

	
2, 4

	

	
3

	
2, 4

	

	
2

	
1, 2

	

	
3

	
2, 3.5

	




	

	
Tertiary

	
3

	
2, 3

	

	
3

	
2, 3

	

	
2

	
1, 2

	

	
2

	
2, 3

	




	
O

	
Non-tertiary

	
4

	
3, 5

	
a

	
4

	
3, 4

	
a

	
2

	
1, 3

	

	
2

	
2, 3

	




	

	
Tertiary

	
3

	
2.25, 4

	
b

	
3

	
3, 4

	
b

	
2

	
2, 3

	

	
2

	
2, 3

	




	
Family status




	
Y

	
Not married

	
3

	
2, 3.5

	
+

	
3

	
2, 3

	
+

	
2

	
1, 2

	

	
2

	
1, 2

	
+




	

	
Married, no children

	
3

	
3, 4

	
+

	
3.5

	
3, 4

	
+

	
2

	
1.25, 2.75

	

	
2

	
2, 3

	
+




	

	
Married, with children

	
4

	
2.5, 4.25

	
+

	
4

	
2.5, 4.25

	
+

	
1.5

	
1, 2

	

	
3

	
1.75, 3.25

	
+




	
M

	
Not married

	
3

	
2, 3

	
+

	
2

	
1, 3

	
b

	
1.5

	
1, 2

	
b

	
2

	
2, 3

	
ab




	

	
Married, no children

	
3

	
2, 3

	
+

	
2.5

	
1, 3

	
ab

	
2

	
1, 2

	
b

	
2

	
1, 3

	
b




	

	
Married, with children

	
3

	
2, 4

	
+

	
3

	
2, 4

	
a

	
2

	
2, 3

	
a

	
3

	
2, 3.75

	
a




	
O

	
Not married

	
4

	
2, 4

	

	
3

	
1, 4

	

	
2

	
1, 3

	

	
2

	
2, 3

	




	

	
Married, no children

	
4

	
2.25, 4

	

	
4

	
2.25, 4

	

	
2

	
1, 3

	

	
2

	
2, 3

	




	

	
Married, with children

	
4

	
3, 4

	

	
4

	
3, 4

	

	
2

	
1.25, 3

	

	
2

	
2, 3

	




	
Birthplace




	
Y

	
Hong Kong

	
3

	
2, 4

	

	
3

	
2, 3

	

	
2

	
1, 2

	

	
2

	
1, 2

	




	

	
Outside Hong Kong

	
3

	
2, 4

	

	
3

	
2, 3.5

	

	
2

	
1, 2

	

	
2

	
1.5, 3

	




	
M

	
Hong Kong

	
3

	
2, 3

	

	
3

	
2, 3

	

	
2

	
1, 2

	

	
2

	
2, 3

	




	

	
Outside Hong Kong

	
3

	
2, 4

	

	
3

	
2, 4

	

	
2

	
1, 2

	

	
3

	
1, 4

	




	
O

	
Hong Kong

	
4

	
3, 4

	

	
4

	
3, 4

	

	
2

	
1, 3

	

	
2

	
2, 3

	




	

	
Outside Hong Kong

	
4

	
3, 5

	

	
4

	
3, 5

	

	
2

	
1.75, 3

	

	
2

	
2, 3

	








1 Ordinal coding protocols: Visit frequency—1 for “less than once per month”, 2 for “once per month”, 3 for “once per week”, 4 for “2–6 times per week”, 5 for “at least once per day”; Stay duration—1 for “<1 h”, 2 for “1–2 h”, 3 for “2–3 h”, 4 for “>3 h”; Travel time—1 for “<5 min”, 2 for “5–10 min”, 3 for “10–20 min”, 4 for “20–30 min”, 5 for “>30 min”. 2 Different letters denote significant difference by the post-hoc analysis of Wilcoxon signed rank test with Bonferroni correction at the overall scenario for age and economic activity status, and at the three age groups for gender, education level, and family status. + indicates a significant difference is not observed by the post-hoc analysis.
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Table 3. The 30 visitor activity types are classified into five activity clusters based on their PCA factor loadings in relation to activity engagement level. Cronbach’s alpha (α) is >0.7 for all clusters.
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Code

	
Activity Type

	
Factor Loading 1 on Activity Cluster




	
Nature-Enjoyment (N)

α = 0.831

	
Personal (P)

α = 0.825

	
Outdoor (O)

α = 0.832

	
Social (S)

α = 0.838

	
Physical-Exercise (E)

α = 0.762






	
N01

	
Relishing natural scenery

	
0.84

	

	

	

	




	
N02

	
Strolling leisurely

	
0.66

	

	

	

	




	
N03

	
Taking in fresh air

	
0.82

	

	

	

	




	
N04

	
Whiling away the time

	
0.71

	

	

	

	




	
N05

	
Cooling down

	
0.78

	

	

	

	




	
N06

	
Enjoying tranquility and relaxation

	
0.75

	

	

	

	




	
N07

	
Listening to birds singing

	
0.53

	

	
0.41

	

	




	
N08

	
Sun bathing

	
0.53

	

	
0.45

	

	




	
P01

	
Enjoying solitude

	

	
0.49

	

	

	




	
P02

	
Listening to music

	

	
0.73

	

	

	




	
P03

	
Surfing the internet or social media

	

	
0.83

	

	

	




	
P04

	
Reading books, newspapers, or magazines

	

	
0.45

	

	

	




	
P05

	
Chatting over the phone

	

	
0.73

	

	

	




	
P06

	
Taking photographs

	

	
0.71

	

	

	




	
P07

	
Painting

	

	
0.58

	
0.47

	

	




	
O01

	
Sitting on the lawn

	

	

	
0.69

	

	




	
O02

	
Taking snacks and drinks

	

	
0.43

	
0.55

	

	




	
O03

	
Lying on the lawn

	

	

	
0.70

	

	




	
O04

	
Enjoying picnic meal

	

	
0.49

	
0.65

	

	




	
O05

	
Walking the dog

	

	

	
0.71

	

	




	
O06

	
Letting the pet bird contact with nature

	

	

	
0.74

	

	




	
S01

	
Gathering and chatting with friends

	

	

	

	
0.79

	




	
S02

	
Enjoying time with family

	

	

	

	
0.79

	




	
S03

	
Playing with children

	

	

	

	
0.80

	




	
S04

	
Participating in group sports activities

	

	

	

	
0.76

	




	
S05

	
Making new friends

	

	

	

	
0.67

	
0.47




	
E01

	
Jogging

	

	
0.51

	

	

	
0.56




	
E02

	
Enjoying other personal sports activities

	

	

	

	

	
0.71




	
E03

	
Doing physical exercises

	

	

	

	

	
0.82




	
E04

	
Dancing

	

	

	

	

	
0.74




	

	
% variance explained

	
15.3

	
14.5

	
13.4

	
11.4

	
10.5








1 Only factor loadings ≥ 0.4 were listed. If the factor loadings of an activity type were ≥0.4 at more than one principal component, the activity type was assigned to the activity cluster with the higher PCA factor loading. The lower PCA factor loading is italicized.
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Table 4. The engagement level in five activity clusters in terms of average participation rates (PR) and PCA component scores (CS), by respondents’ six socio-demographic factors.
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Socio-Demographic Variable

	
Engagement Level in Activity Cluster 1




	

	
Nature-Enjoyment (N)

	
Personal

(P)

	
Outdoor

(O)

	
Social

(S)

	
Physical-Exercise (E)




	
PR (%), CS

	
p2

	
PR (%), CS

	
p2

	
PR (%), CS

	
p2

	
PR (%), CS

	
p2

	
PR (%), CS

	
p2






	
Age




	

	
Young age

	
62.9, −0.266

	
b

	
47.4, 0.476

	
a

	
42.1, 0.097

	
+

	
32.8, −0.274

	
b

	
29.8, −0.009

	




	

	
Middle age

	
72.3, −0.003

	
a

	
48.9, 0.229

	
a

	
42.3, 0.072

	
+

	
50.1, 0.154

	
a

	
35.2, −0.034

	




	

	
Old age

	
72.9, 0.214

	
a

	
30.5, −0.583

	
b

	
28.2, −0.151

	
+

	
38.2, 0.059

	
a

	
25.3, 0.037

	




	
Economic occupation




	

	
Full-time

	
70.0, −0.058

	
+

	
48.4, 0.275

	
a

	
44.4, 0.111

	
a

	
43.3, 0.004

	
ab

	
32.3, −0.175

	




	

	
Part-time/unemployed

	
65.7, −0.201

	
+

	
48.0, 0.165

	
a

	
39.4, 0.030

	
ab

	
45.9, 0.125

	
ab

	
38.3, 0.211

	




	

	
Retiree

	
72.7, 0.241

	
+

	
25.9, −0.775

	
b

	
23.9, −0.194

	
ab

	
34.1, −0.049

	
ab

	
20.9, 0.023

	




	

	
Home-maker

	
72.3, 0.120

	
+

	
35.2, −0.383

	
b

	
27.2, −0.212

	
b

	
54.1, 0.475

	
a

	
32.3, 0.222

	




	

	
Student

	
65.9, −0.103

	
+

	
45.9, 0.501

	
a

	
40.6, 0.059

	
ab

	
31.2, −0.349

	
b

	
27.9, 0.061

	




	
Gender




	
Y

	
Male

	
63.2, −0.219

	

	
45.6, 0.416

	

	
42.4, 0.069

	

	
27.6, −0.452

	

	
29.4, 0.097

	




	

	
Female

	
62.7, −0.310

	

	
49.7, 0.533

	

	
41.8, 0.124

	

	
37.8, −0.105

	

	
30.2, −0.110

	




	
M

	
Male

	
72.7, −0.024

	

	
55.5, 0.311

	

	
46.1, 0.103

	

	
50.6, 0.077

	

	
38.5, 0.026

	




	

	
Female

	
71.9, 0.016

	

	
43.0, 0.157

	

	
39.0, 0.044

	

	
49.8, 0.221

	

	
32.3, −0.086

	




	
O

	
Male

	
73.3, 0.206

	

	
32.9, −0.538

	

	
29.7, −0.130

	

	
37.2, −0.013

	

	
25.6, −0.059

	




	

	
Female

	
71.8, 0.209

	

	
27.7, −0.643

	

	
27.0, −0.170

	

	
40.6, 0.172

	

	
25.0, 0.007

	




	
Education level




	
Y

	
Non-tertiary

	
54.0, −0.659

	
b

	
56.2, 0.649

	

	
37.9, −0.050

	

	
44.8, 0.217

	
a

	
35.7, 0.049

	




	

	
Tertiary

	
65.6, −0.155

	
a

	
45.3, 0.428

	

	
43.3, 0.122

	

	
29.4, −0.431

	
b

	
28.2, −0.041

	




	
M

	
Non-tertiary

	
72.8, −0.100

	

	
48.9, 0.125

	

	
40.2, 0.024

	

	
53.7, 0.284

	

	
40.0, 0.148

	
a




	

	
Tertiary

	
72.6, −0.088

	

	
48.8, 0.325

	

	
44.2, 0.115

	

	
46.8, 0.032

	

	
30.7, −0.203

	
b




	
O

	
Non-tertiary

	
72.8, 0.264

	

	
28.5, −0.671

	
b

	
26.0, −0.208

	

	
37.2, 0.051

	

	
23.5, −0.016

	




	

	
Tertiary

	
69.2, −0.048

	

	
44.1, −0.075

	
a

	
43.6, 0.167

	

	
46.2, 0.115

	

	
35.6, 0.367

	




	
Family status




	
Y

	
Not married

	
63.1, −0.244

	

	
47.0, 0.491

	

	
40.6, 0.043

	

	
32.3, −0.304

	

	
27.9, −0.051

	




	

	
Married, no children

	
67.7, −0.268

	

	
57.1, 0.461

	

	
57.0, 0.374

	

	
36.7, −0.196

	

	
45.8, 0.272

	




	

	
Married with children

	
48.8, −0.671

	

	
42.9, 0.220

	

	
41.7, 0.561

	

	
33.3, −0.127

	

	
33.3, 0.218

	




	
M

	
Not married

	
66.9, 0.026

	

	
51.8, 0.389

	

	
40.8, 0.020

	

	
39.3, −0.356

	
b

	
31.2, 0.025

	




	

	
Married, no children

	
75.6, −0.103

	

	
54.4, 0.408

	

	
47.2, 0.106

	

	
49.3, 0.107

	
b

	
41.1, 0.105

	




	

	
Married with children

	
73.3, 0.036

	

	
44.5, 0.055

	

	
40.4, 0.079

	

	
56.0, 0.433

	
a

	
34.1, −0.136

	




	
O

	
Not married

	
71.0, 0.241

	

	
28.1, −0.695

	

	
18.9, −0.497

	
b

	
29.7, −0.221

	

	
29.0, 0.220

	




	

	
Married, no children

	
82.1, 0.437

	

	
53.7, −0.069

	

	
56.3, 0.394

	
a

	
53.3, 0.202

	

	
39.3, 0.301

	




	

	
Married with children

	
71.2, 0.171

	

	
27.0, −0.651

	

	
25.8, −0.158

	
b

	
37.7, 0.100

	

	
21.2, −0.065

	




	
Birthplace




	
Y

	
HK

	
62.0, −0.332

	

	
46.7, 0.483

	

	
40.4, 0.034

	

	
33.1, −0.235

	

	
29.6, −0.003

	




	

	
Outside HK

	
69.1, 0.179

	

	
54.6, 0.423

	

	
54.0, 0.524

	

	
31.0, −0.539

	

	
30.9, −0.053

	




	
M

	
HK

	
71.4, −0.042

	

	
48.9, 0.238

	

	
43.0, 0.112

	

	
50.0, 0.141

	

	
34.7, −0.060

	




	

	
Outside HK

	
76.2, 0.163

	

	
48.8, 0.189

	

	
39.2, −0.099

	

	
50.7, 0.206

	

	
37.1, 0.075

	




	
O

	
HK

	
67.3, −0.109

	
b

	
39.0, −0.329

	
a

	
34.7, 0.039

	
a

	
35.5, −0.039

	

	
28.8, 0.073

	




	

	
Outside HK

	
78.4, 0.548

	
a

	
22.3, −0.847

	
b

	
22.3, −0.348

	
b

	
41.7, 0.160

	

	
21.6, −0.000

	








1 The average participation rates in the five activity clusters are: N = 69.8%, P = 41.9%, O = 37.2%, S = 41.0% and E = 30.0%. Italic number indicates the average participation rate is below the average value. 2 Different letters denote significant difference of component scores from PCA by the post-hoc analysis of Wilcoxon signed rank test with Bonferroni correction at the overall scenario for age and economic activity status, and at the three age groups for gender, education level, and family status. + indicates that a significant difference is not observed by the post-hoc analysis.
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Table 5. The correlations between the respondents’ engagement level in five activity clusters 1 and six socio-demographic factors, determined by Spearman’s correlation coefficients of the PCA component scores.
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Socio-Demographic Variable

	
Correlation Coefficient






	
Age




	

	
Young age

	
N & P (+0.339 **)




	

	
Middle age

	
N & P (+0.214 **)




	
Economic occupation




	

	
Full-time

	
N & P (+0.224 **)




	

	
Part-time/unemployed

	




	

	
Retired

	
N & P (−0.201 *)




	

	
Home-maker

	
N & P (−0.319 *)




	

	
Student

	
N & P (+0.474 **); P & E (−0.421 **)




	
Gender




	
Y

	
Male

	
N & P (+0.258 *)




	

	
Female

	
N & P (+0.425 **)




	
M

	
Male

	
N & P (+0.226 *)




	

	
Female

	
N & P (+0.218 *)




	
Education level




	
Y

	
Non-tertiary

	
N & P (+0.402 *); N & O (+0.371 *); N & E (+417 *)




	

	
Tertiary

	
N & P (+0.351 **); P & E (−0.216 *)




	
M

	
Tertiary

	
N & P (+0.318 **); N & O (−0.221 *); P & O (−0.385 **)




	
Family status




	
Y

	
Not married

	
N & P (+0.358 **); P & E (−0.232 *)




	

	
Married, no children

	
P & E (+0.797 **)




	
M

	
Not married

	
N & P (+0.378 *)




	

	
Married, no children

	
P & S (+0.491 **)




	
O

	
Married, no children

	
P & O (+0.565 **)




	

	
Married, with children

	
N & S (+0.218 *)




	
Birthplace




	
Y

	
HK

	
N & P (+0.370 **)




	
M

	
HK

	
N & P (+0.284 **)




	
O

	
HK

	
P & O (+0.309 **); P & S (+0.386 **); P & E (+0.479 **); O & S (+0.320 **)




	

	
Outside HK

	
P & O (−0.270 **); P & E (−0.279 **); O & S (−0.227 *)








1 The five activity clusters were coded: N for nature-enjoyment cluster, P for personal cluster, O for outdoor cluster, S for social cluster, and E for physical-exercise cluster. The number in brackets indicates the correlation coefficient, with statistical significance at * for p < 0.05 and ** for p < 0.01. Only significant relationships with a correlation coefficient ≥0.2 are listed.
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Table 6. The correlations between the respondents’ engagement level in five activity clusters 1 and visiting patterns with reference to six socio-demographic factors, determined by Spearman’s correlation coefficients of the PCA component scores and ordinal level of the visit frequency of summer/warm periods (Vw) and winter/cool periods (Vc), stay duration (Sd) and travel time (Tt).






Table 6. The correlations between the respondents’ engagement level in five activity clusters 1 and visiting patterns with reference to six socio-demographic factors, determined by Spearman’s correlation coefficients of the PCA component scores and ordinal level of the visit frequency of summer/warm periods (Vw) and winter/cool periods (Vc), stay duration (Sd) and travel time (Tt).





	
Socio-Demographic Variable

	
Correlation Coefficient






	
Age




	

	
Young age

	
O & Vw/Vc (+0.289 **/+0.272 **); E & Vw/Vc (+0.214 */+0.252 **)




	

	
Old age

	
N & Vw (+0.269 **); P & Vw/Vc (−0.320 **/−0.256 **); E & Tt (−0.227 **)




	
Economic occupation




	

	
Full-time

	
O & Sd (+0.204 **)




	

	
Part-time/unemployed

	
O & Sd (+0.302 *)




	

	
Retired

	
N & Vw/Vc (+0.388 **/+0.314 **); P & Vw (−0.233 *); S & Tt (−0.202 *);

E & Sd/Tt (−0.217 */−0.362 *)




	

	
Home-maker

	
E & Vw/Vc/Sd (+0.320 */+0.315 */+0.374 *)




	

	
Student

	
O & Vw/Vc (+0.342 **/0.371 **); S & Vw (−0.284 *); E & Vw/Vc (+0.269 */0.275 *)




	
Gender




	
Y

	
Male

	
N & Vw (+0.331 **); O & Vw/Vc (+0.327 **/0.288 *); E & Vc (0.346 **)




	

	
Female

	
O & Vw/Vc/ Sd (+0.259 */+0.256 */+0.255 *)




	
M

	
Male

	
P & Tt (−0.249 *)




	
O

	
Male

	
N & Vw/Vc (+0.286 */0.281 **); P & Vw/Vc/Sd (−0.376 **/−0.264 **/−0.291 **);

E & Tt (−0.306 **)




	

	
Female

	
N & Vw (+0.263 *); P & Vw/Vc (−0.289 */0.253 *); O & Tt (−0.246 *)




	
Education level




	
Y

	
Non-tertiary

	
E & Vc (+0.395 *)




	

	
Tertiary

	
O & Vw/Vc (+0.273 **/0.242 *); E & Vc (+0.220 *)




	
M

	
Non-tertiary

	
P & Tt (−0.267 *)




	

	
Tertiary

	
P & Sd (−0.249 *)




	
O

	
Non-tertiary

	
N & Vw (+0.260 **); P & Vw/Vc (−0.313 **/0.233 **); E & Tt (−0.207 *)




	

	
Tertiary

	
N & Vc (+0.410 *); E & Tt (−0.479 *)




	
Family status




	
Y

	
Not married

	
N & Vw (+0.242 **); O & Vw/Vc (+0.281 **/0.258 **); E & Vw/Vc (+0.200 */0.235 *)




	

	
Married, no children

	
S & Sd (+0.769 **)




	

	
Married, with children

	
P & Tt (+0.820 *)




	
M

	
Married, no children

	
N & Tt (+0.402 **); O & Sd (+0.466 **)




	

	
Married, with children

	
N & Vw (+0.285 *); E & Vc/Tt (+0.227 */−0.242 *)




	
O

	
Not married

	
N & Vw (+0.388 *); P & Vw (−0.381 *); O & Tt (−0.364 *)




	

	
Married, no children

	
N & Tt (+0.456 *); P & Vw/Vc/Sd (−0.532 */−0.522 */−0.642 *); O & Sd (−0.528 *);

S & Sd (−0.644 **); E & Sd (−0.463 *)




	

	
Married, with children

	
N & Vw/Vc (+0.289 **/0.214 *); P & Vw/Vc (−0.285 **/−0.257 **)




	
Birthplace




	
Y

	
HK

	
N & Vw (+0.225 *); O & Vw/Vc (+0.326 **/+0.303 **); E & Vw/Vc (+0.212 */0.263 **)




	

	
Outside HK

	
N & Sd (−0.498 *)




	
M

	
Outside HK

	
N & Sd (−0.422 *); S & Sd (+0.449 *)




	
O

	
HK

	
N & Vw/Vc (+0.263 */0.234 *); P & Vw/Vc/Sd (−0.284 **/−0.248 */−0.389 **);

S & Tt (−0.275 **); E & Tt (−0.233 *)




	

	
Outside HK

	
N & Vw (+0.216 *); P & Vw/Vc (−0.340 **/−0.281 **); O & Tt (−0.228 *); E & Tt (−0.224 *)








1 The five activity clusters were coded: N for nature-enjoyment cluster, P for personal cluster, O for outdoor cluster, S for social cluster, and E for physical-exercise cluster. The number in brackets indicates the correlation coefficient, with statistical significance at * for p < 0.05 and ** for p < 0.01. Only significant relationships with a correlation coefficient ≥0.2 are listed.
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