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Abstract

:

The COVID-19 pandemic has had a distinctive impact on Hong Kong, especially given the city’s prior experience with the SARS outbreak. The resulting psychological distress has been exacerbated by Hong Kong’s extreme density and compactness, which places residents in proximity on the streets searching for outdoor activities. Streets are a precious source of space for social interactions, but, unfortunately, the pandemic has forced them to empty, leading to increased distress and challenging the psychological well-being of the urban population. In this study, we explore street vibrancy patterns in terms of outdoor activities, here addressed through a decision-making psychological perspective as volitional behaviors determined by psychological factors and essential for well-being, in one of the densest neighborhoods in Hong Kong. We statistically analyzed behavioral monitoring data in relation to spatial and morphological characteristics of their environments under COVID-19 psychological distress. The results highlighted the relevance of specific parcels of the streets acting as clusters and vibrancy initiators, stressing their significance in terms of affective and cognitive inputs determining context-based outdoor activities. The decision-making psychological perspective adopted here to address outdoor activities has relevant implications for design and planning strategies for post-pandemic scenarios, for psychological well-being, and for the future of urban density.
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1. Introduction


The COVID-19 pandemic has had a negative impact on the mental health of urban populations globally [1,2,3,4,5,6]. The resulting psychological distress is characterized by an inability to cope with stressors and emotional turmoil [7,8,9]. This distress has been strongly linked to the COVID-19 pandemic [5,6,10,11] and is closely associated with risk perception and stress factors [7,12]. The health, safety, and well-being of individuals and communities are being impacted by the ongoing public health emergency [13]. In Hong Kong, COVID-19 has had a profound psychological impact due mostly to the earlier trauma of the SARS epidemic in 2003. During SARS, mortality rate reached an extremely high level of 17% [14], which left an indelible impression on the heart of Hong Kong people. The limited knowledge about transmission and lethality of the SARS virus in Hong Kong’s dense urban areas caused significant losses for healthcare workers and residents. Although the outbreak was short-lived due to the virus’s reduced infectivity at high temperatures, it greatly influenced the community’s perception of collective health. When the COVID-19 pandemic hit the city, fears and memories of the losses caused by earlier viruses were reignited. Moreover, COVID-19 resulting in extreme quarantine restrictions further compromised the psychological stability of the population, combined with vaccination in the region not yet being available at the time of this study and until 2021, exacerbating the situation. However, the psychological health of Hong Kong’s urban population was already precarious before the COVID-19 pandemic. With density at its highest, Hong Kong’s population is 6819.453 persons per square km (as of 1 July 2022) [15] and it is on a continuous growth, reaching extremes also in terms of intensity. Intensity, seen as ‘immaterial density’ [16], reaches its highest in Hong Kong, with a maximum pedestrian volume of 78 persons per minute, or 4680 persons/h according to data collected by Zacharias [17] by measuring the flow (p/m/s), walking speed, displacement from the outer edge, and density per hour in the sampled streets. Most of Hong Kong’s population is forced to live in precarious and small housing conditions, pushing residents to look for some fresh air and outdoor activities elsewhere. With an average of 1.6 sqm/capita in Hong Kong and 1.48 sqm/capita in Yau Tsim Mong [18], countable open space per person in some areas reaches extremely low ratios. In Mong Kok the value is 0.6 sqm/capita [19].



1.1. Outdoor Activities for Psychological Health


Outdoor activities have been extensively studied in urban studies as an expression of behavior benefitting the physical, social, and psychological well-being of urban populations. In recent years, many studies have shown that outdoor activities can increase the psychological health and well-being of urban populations, and can help them better cope with mental fatigue, anxiety, anger, sadness, and other emotions [20,21,22]. For example, outdoor activities such as walking [23,24] can effectively reduce psychological anxiety and improve mood. Some studies have proposed that outdoor engagement supports perceived social, mental, and physical well-being [25], and outdoor recreation helps build resilience to changes in subjective well-being before and during global crises like the COVID-19 pandemic [26]. In brief, the psychological health and well-being of urban populations is intricately associated with outdoor activities.



Outdoor activities are affected by space configuration [27,28]. Some spatial settings promote outdoor activities, while others hinder people’s activity plans. In many urban areas, people tend to congregate in specific locations, for example, high street shops [28]. Previous studies have shown that the openness of a space and people’s familiarity with that space [29,30], a relaxed and happy environment to go out [31], neighborhood support [32,33], land use diversity [34], street layout and connectivity [35,36], access to recreational facilities [37], public health and air quality [38], aesthetics [33,34,36], and transportation [36] can promote more frequent outdoor activities. Given the importance of outdoor activities for the psychological and social well-being of urban populations, many scholars have been studying the criteria that support the socio-spatial vitality of urban spaces [39,40,41,42,43,44,45].



However, previous studies seemed to relate outdoor activities to either small scale spatial configurations, emotional and place attachment perspectives, or planning approach-related variables, while a comprehensive element anchoring spatial and vibrancy characteristics could become a potential key factor for future city design and planning. Moreover, how urban spaces can be related to outdoor activities when users experience major psychological distress is still unexplored.



In fact, the spread of COVID-19 has affected the way people use and perceive urban environments and public space [46,47,48,49]. Emerging questions on the future of public space, design solutions, and policy implications are the focus of current debates in the field of urban studies [46,50].




1.2. The Hong Kong Case


Given the compactness of Hong Kong’s urban fabric and due to the unbalanced distribution of urban public space, most of the public space is far away from the densely populated low-income communities [51]; this condition seriously affects the outdoor activities of the residents. The most accessible space to engage in outdoor activities are the streets.



The potential impact of urban streets on people’s physical, social, and psychological well-being is an important issue in high-density and multi-layered urban environments [52], especially where there is a lack of public space culture [53]. Densification related to demographic growth and the scarcity of available land in these environments mean that accessible open public space is limited in both quantity and quality, and is often found lacking in design, distribution, and management. Being extremely important for the well-being of urban populations, especially in Hong Kong, streets fulfill a precious role in being an accessible source of open-air, alongside their additional cultural value as settings for public life. They simultaneously perform both mobile and stationary functions [54]. Urban streets, as part of a city’s texture, are public spaces that have the potential to shape urban life and social interactions [52,55,56,57,58,59,60]. However, with the advent of COVID-19, streets were forced to empty.



Understanding the characteristics of street spaces capable of favoring outdoor activities under a major psychological distress can be crucial for future planning and design guidelines, not only for post-pandemic scenarios but for future spaces more considerate of the psychological statuses of their users. The setting of urban streets is very important, and a good walkable urban street is a key factor in improving outdoor activities. In addition, factors such as pedestrian safety, comfort, and convenience should also be considered [61]. Relevant studies have shown that in the high-density urban streets of Hong Kong, some traffic management measures should be considered to develop pedestrian priority areas to provide a safer pedestrian environment [61], as well as enhancing street spaces, widening sidewalks, increasing street greenery to meet the demand for a better sense of spaciousness and proximity to nature of parks and intersections [62], building more outdoor escalators or handrails [63], and using Air Ventilation Assessment (AVA) systems to coordinate the negative effects of street congestion [64]. Lastly, Hong Kong streets would benefit from more exposure to trees, visual volume, and drift magnitude to improve people’s mood [65]. However, there is a lack of studies that investigate the relationship between outdoor activities and their settings under the impact of a prolonged and major psychological distress, caused in this case by COVID-19.




1.3. Outdoor Activities as Volitional Behaviors, a Decision-Making Perspective


Outdoor activities are defined as activities that involve the use of an outdoor space [66], and are not necessarily limited to transit. Previous research in urban environments has focused on outdoor activities [49,54,66,67,68,69,70,71,72,73,74,75,76,77]. Earlier studies normally distinguish activities based on necessity [78] or mobility [54], still commonly preserving the same criteria as embodiments of action performances [70]. In this paper, we consider outdoor activities as those actions performed by pedestrians that involve a prolonged stay on the street rather than mere transit, or in other terms, stationary activities [78]. These uses potentially encourage sociability and interaction, precious elements contributing to psychological well-being.



However, given the complexity of contemporary urban scenarios in high-density contexts and the multitude of factors inferring human behavior, and even more with the pandemic spread in Hong Kong, we adopted an alternative approach from a psychological and behavioral perspective through which we could gain a deeper understanding of outdoor activities, as a declination of human behavior, under distress and in relationship to their environment. Volitional behaviors are the result of complex decision-making processes that occur prior to the actual behavior or action performances; as an example, health psychologists have demonstrated that perceived threat is a determinant of behavior [79,80,81,82]. In other terms, prior beliefs and determinants of behavior shape how intentions become actual actions [83]. To better understand those dynamics, some insights can be gained from behavioral theories that operationalize determinants of behavior in precise variables.



For instance, the theory of reasoned action [84] categorizes beliefs prior to action into individual and normative beliefs. In addition to those, further studies recognized control beliefs as significantly influencing volitional behaviors, leading the theory of reasoned action to evolve into the theory of planned behavior (TPB hereafter) [83,85], one of the most influential models for behavior prediction [86]. Studies using this theoretical framework have found that perceived behavioral control is an essential determinant of behavior [87] under volitional behavior conditions [83,85]. Perceived behavioral control is the extent to which a person feels capable of enacting the behavior [88], and its effects on intentions can be interactive [87]. While the present study does not focus on predicting behavior based on intentions, we suggest some approaches that may enrich current perspectives on our understanding of outdoor activities as systems occurring in high-density urban environments. Although the TPB helps to demonstrate the complex psychological mechanisms that link intentions and actions, it assumes that actors are rational, neglecting the effects of affection and emotions on behavioral intentions [89]. Ajzen [86] argues that the TBP does not sufficiently consider the affective and cognitive processes that bias human behavior. To address this limitation, Conner and Armitage [89] introduce other variables into the model: belief salience, past behavior/habit, perceived behavioral control vs. self-efficacy, moral norms, self-identity, and affective beliefs. This theory is being continually improved upon, and it is used in this study as a theoretical framework to deepen our understanding of the relationship between human behavior (specifically here outdoor activities) and the urban environment. The decision-making perspective through which we address outdoor activities can support a more profound interpretation of the results and possible implications for future planning and design guidelines for high-density cities.




1.4. Research Aim


With this study, we attempt to detect street vibrancy patterns through a longitudinal study during the psychological distress induced by COVID-19 in Hong Kong. Our goal is to understand behavioral transitions in relation to their environment. The understanding of environments capable of potentially preserving outdoor activities even under psychological distress could be extremely beneficial for design and planning policies for post-pandemic scenarios as well for generally tackling psychological well-being in high-density cities such as Hong Kong.





2. Materials and Methods


As a case study, we selected three urban blocks in Mong Kok, an extremely dense neighborhood in Hong Kong. Mong Kok is a bustling district known for its high population density and limited public space, with a per capita open public space of only 0.6 m2 and a population density of 130,000/km2 (making it one of the most densely populated areas in the world). Despite this, Mong Kok boasts a unique mixture of old and new buildings across a range of heights and plot ratios. Although being distributed morphologically around a quite regular urban grid, this diversity creates a visually and sensorially intense environment [90], making Mong Kok an ideal location for our investigation. The streets of Mong Kok provide viable outdoor spaces for urban dwellers due to its unique morphology and diversity of building types, which are represented in this study using three urban blocks with different building typologies and street–building interfaces. The first block is distinguished by its locality-specific characteristics. The street frontage is quite fragmented and dominated by restaurants, pet shops, and street-food shops. With fragmented, we intend a non-continuous street frontage, with frequent changes in materials, different degrees of façade transparency and internal visibility, multi-presence of openings (doors, shop windows, and windows), and walls setbacks. The built environment comprises mainly old medium- and low-rise buildings, predominantly used for residential purposes and as hostels/hotels, and small businesses. The second block morphologically resembles the first with a fragmented façade and old medium- and low-rise buildings. The ground level interface is commercially focused, with a section of Fa Yuen Street nicknamed “Sneakers Street” due to the abundance of sneaker/sport shoe shops in the area. The third one comprehends Langham Place, one of the highest landmarks in Mong Kok, and it represents a typical superblock featuring a prominent shopping mall that impacts both the ground-level interface and the typology of the built environment on the west side, and a main road with tall buildings dominating the east side. The façade here is non-fragmented, with few accesses and a different character (Figure 1).



Data Collection and Processing


To gather primary data on outdoor activities in urban areas, a behavioral mapping approach was utilized to visualize spatial distribution patterns and understand their resistance in terms of street vibrancy. Video recordings were used in conjunction with visual snapshots to supplement the data and ensure the retrievability of dependable information. To enhance the quality of results obtained, video recordings were collected over a period of ten days between the end of March 2020 and the end of July 2020 with two rounds of video shooting conducted each day, resulting in a total of twenty videos (first round starting at 11.00 AM and second round at 4.30 PM). The data collection process was not significantly impacted by weather conditions, which ranged from sunny to cloudy with light showers. Overall, the goal was to identify outdoor activities on the streets and discern their spatial and temporal variation to better visualize street vibrancy under distress. The three routes (Figure 2) each covered vehicular streets with sidewalks. As a remark, the data were collected in a time frame when COVID-19 vaccination was not yet available in Hong Kong.



Following the collection of video recordings, data transfer and processing were carried out to enable further analysis and the creation of visual representations of behavioral patterns in relation to spatial patterns and settings. To accomplish this, the stationary use of the street for outdoor activities was counted and geolocated using a Geographic Information System, reaching a total of 4944 observation samples. Images of outdoor activities in each scene were captured, and individuals were highlighted and geolocated, with location accuracy increased through manual annotation and referencing of street shops.



The distribution of pedestrian volumes during the period after the COVID-19 outbreak from March 2020 to July 2020 was generalized in a way similar to vehicular flow distribution so that the daily average pedestrian volume and standard deviation (SD hereafter) can be deduced from short but multiple counts. Nineteen separate 15 min counts in 92 parcels within the three selected urban locations were used to determine the typical daily distributions of standing pedestrians in residential and business district streets. For each half-day, the standard deviation, mean value, and coefficient of variation (CV, defined as the SD divided by the mean) were calculated as measures of variation among locations to determine the best time of day for performing short counts. CV is a key indicator as it reveals the level of dispersion around the mean; in the context of a study on pedestrian behavior in different parcels within urban areas, a lower CV would generally be desirable. This is because a lower CV would indicate that the pedestrian behavior is more consistent or similar across the different parcels within each urban area. Additionally, we analyzed proximity to bus stops and MTR to visualize accessibility degree and radius, potential links with activity patterns (SD), and therefore the potential impact of COVID-19 as although it is well-established that transportation facilities have a significant impact on pedestrian behavior and outdoor activities [36], the perceived threat coming from the pandemic might have impacted on consequent decisions related to the use of public transport facilities.





3. Results


3.1. Activity Density Dispersion


The average pedestrian volume and distributions for 92 parcels were calculated and visualized, along with the SD and CV. To illustrate the distribution of activities, the results were grouped into seven categories based on the natural breaks in the mean values (Figure 3). The busiest parcels were in Area 01 and Area 03, followed by Area 02, which displayed the lowest spatial variation in activity density. The result showed that in Area 01, the No. 2, No. 3, and No. 19 parcels attracted the most people during the observation period, followed by No. 4. The southwest part seemed to have fewer people. In Area 02, the No. 30 and No. 58 parcels attracted the most people, followed by No. 48, as well as No. 59, No. 29, and No. 31–32, which were located adjacent to the most attractive areas. The west side of Area 02 had fewer people than the east side. In Area 03, parcels No. 74 and No. 79 had the most people there, followed by No. 63, No. 69, and No. 70.



The SD and CV serve as measures of the time fluctuation characteristics and focus on reflecting the dynamic changes of crowd activity in time. They specifically refer to the spatial unit in the specified time in the crowd activity density dispersion as a measurement index for the stability of the “changes” of the activities’ vibrancy, which are based on unstructured observations conducted on multiple days during five months. Periods with relatively small coefficients produce better estimates of the daily expansion factor, yielding better estimates of the daily volumes. Figure 4 shows the distribution of the SD in all parcels within the three areas. The parcels on the north side of Mong Kok Road have the highest SD values in Area 01, while most parcels in Area 02 have SD values below 2.5, except for a few parcels in the northwest corner, the middle of the south side, and the east side near road intersections.



CV is often used to compare the variability of different datasets. A lower CV indicates that the data points are closer to the mean, while a higher CV indicates that the data points are more spread out (Figure 5). In addition, we plotted the mean and SD values for all parcels with a double bar chart, employing the median line of the mean as well as the upper and lower quartiles of the SD as a standard of reference (Figure 6). All parcels satisfying the criteria of a mean greater than the median and a SD between the upper and lower quartiles were categorized as active and stable. By filtering, the parcels No. 1, 7, 11, 12, 14, 24, 28, 31, 32, 60, 61, 65, 67, 69, 70, 72, 73, 76, 78, 80, 81, 84, and 86 were highlighted as being more consistent with the distribution of parcels with lower CV values.




3.2. Activities Related to Mini-Bus and MTR


Transport facilities have a significant impact on the parcel values in Area 03. As can be seen in Figure 7a,b, we visualized the radius of accessibility for each transportation facility by applying the precise spot of each bus stop and metro station as the center of the circle along with the European distance as the basis, and taking the colors ranging from warm to cold to represent the degree of accessibility from excellent to poor. Then, the average parcel-to-spot distance was separated and used for correlation analysis.



Meanwhile, a correlation analysis was conducted between the total number of pedestrians per parcel and the site’s proximity to the closest bus stop and MTR station entrance (Table 1). The results depict an overwhelming majority of red areas, which correspond to regions in Figure 4 with high SD values. This is also consistent with the fact that, during an epidemic, travelers reduce their exposure to high-density population contact and their use of the metro. However, higher SD values frequently indicate a region that is susceptible to particular factors and has less resilience. Therefore, “active” and “low-change” areas play a crucial role in cities, particularly in the face of complex epidemic situations.




3.3. Spatial Correlation of Anchor Parcels Related to Outdoor Activities


This study employed an exploratory spatial data analysis method of running spatial autocorrelation of the mean value from each parcel to investigate the spatial distribution of street activities, including their aggregation and abnormalities, and to explore the relationship between average pedestrian counts and adjacent subdistricts in three sites. On the mean value, a global Moran’s I analysis was performed, which revealed that the average pedestrian quantity in different parcels remained stable in magnitude and spatial distribution pattern, with no significant changes observed in the expected values (E(I)) and a significant p-value (p < 0.05), indicating a clustered tendency (Figure 8). In addition, the LISA (local indicators of spatial association) cluster map was evaluated using a statistical comparison of the contribution of “anchor” stores or locations to the user activities of these streets (Figure 9). This analysis allows us to comprehend the potential influence of these “anchor” stores or nodes. The regions highlighted in red have high values for the variable and neighbors with similarly high values (high-high). According to the legend, in the same scheme, blue areas are low-low, faint blue regions are low-high, and yellow areas are high-low. Strongly colored regions are, therefore, those that significantly contribute to a positive global spatial autocorrelation result, whereas pale colors significantly contribute to a negative global spatial autocorrelation result. In our case, as the traditional living street block, several pet shops are located in parcels No. 1, 2, 3, and 6 in Area 01, which will have a significant impact on their neighbors, meaning that if more people visit these parcels, they will also visit the surrounding area more often. Additionally, parcels 73 and 75, which are the two main entrances and exits of Langham Place, have a significant impact on the surrounding parcel. Noteworthy is the large continuous dark blue cluster that appears in Area 02. Most of the area’s buildings are low-rise residential structures with podiums, and the building typology has a significant impact on the entire neighborhood, which suggests an opposite trend: the fewer the visitors to this area, the fewer people will visit the surrounding areas. Thereby, the street structure, including the proportion of buildings, the type of business, and the distribution of stores, will become an essential aspect of urban revitalization in the future. We also tested Areas 01–03 individually for reference (Figure 10).



The average number of individuals in each parcel showed a general downward trend from March to July, indicating a general increase in public apprehension of the epidemic based on the analysis of this case (Figure 11). On 8 April, 18 April, and 24 June, there was an upward trend in the mean values, which was associated with probable news reports and the government’s control of the epidemic, instilling public confidence and reducing fears of the outbreak. To identify the significant spatial influence factors on pedestrian quantity, a one-way analysis of variance (ANOVA) was conducted on the data (Table 2). The numerator degree of freedom (v1) is 18, and the denominator degree of freedom (v2) is 1729, with an F-value of 6.965 and a significance value, which is less than 0.05, indicating that there are indeed significant differences between the contract periods of the different sub-groups. Then, we utilized the post hoc test to determine, when a significant difference exists between the means of multiple samples, the details of the groups between which that significant difference occurs. Comparing the categories led us to the conclusion that the aggregate numbers are declining.



To cross-sectionally compare the impact of clustered parcels in each area, we calculated the daily mean of clustered parcels in the three areas (Area 01 with six parcels containing high-high and low-low, Area 02 with thirteen adjacent parcels of low-low, and Area 03 with two parcels of high-high), and regressed them on the overall daily mean of the area in which they were located. In contrast to the R2 values in the regression results of the three groups, the R2 values are all significantly greater than 0.6 in Area 01 and Area 02, indicating that the cluster in these two areas has a substantial impact on the neighborhood where it is located. However, the R2 value for Area 03 is extremely low, indicating that the parcel’s influence on the overall area is minimal in this area. This may be due to the fact that only two parcels exhibit high-high clustering, which has a negligible effect on the whole. The R2 value of Area 01 is 0.867, the highest among the three groups, followed by Area 02 (R2 = 0.618) and Area 03 (R2 = 0.46) (Table 3). With regard to the regression coefficients of the three groups, the p-values for Area 01 and Area 02 were statistically significant, whereas the p-value for Area 03 was 0.38, therefore greater than 0.05, indicating that the regression coefficient was not statistically significant and there was no linear correlation between the dependent and independent variables (Table 4). Area 01 had a regression coefficient of 0.629, while Area 02 had a regression coefficient of 0.946, indicating that the continuous clustering of parcels in Area 02 has a significant impact on the entire neighborhood and should, therefore, be fully considered in future urban regeneration and planning strategies and guidelines.





4. Discussion


Outdoor activities have been extensively studied in urban research as an expression of behavior benefitting the physical, social, and psychological well-being of urban populations. With the advent of COVID-19, however, streets were forced to empty, challenging the psychological well-being of the urban population. A deeper understanding of their resistance under distress in terms of street vibrancy can provide helpful insight for future planning and design guidelines.



The findings of this study shed light on the importance of specific parcels in an extremely high-density city’s morphological context as activators of spaces that can enhance social interactions and outdoor activities. These parcels could embody a key comprehensive intermediate scale element currently lacking in the contemporary body of knowledge. We adopt the concept of ‘parcels’ in the city as settings for outdoor activities and, therefore, crucial for fulfilling a role as environmental settings for social interactions, which are strong contributors to the well-being of the urban population. This unique methodological approach considers the parcels of the city as intermediate scale elements or clusters, rather than smaller-scale urban elements or larger-scale urban blocks, to act as a setting through which to measure street vibrancy patterns related to outdoor activities. From the results both deriving from SD and CV, the parcels with less dispersion around the mean (CV) act as initiators of vibrancy as data visualization clearly indicates their redundancy, even if decreasing, in the adjacent parcels.



From another morphological perspective, the results from color-coded intervals and SD highlighted the predominance of Area 01 street parcels acting as activators in terms of spatial settings compared to Area 03, showing the more accessible and fragmented interfaces as favoring outdoor activities rather than the linear and compact ones (Langham Place). This factor strongly relates to land use planning regulations in Hong Kong, which currently do not allow ventilation corridors at ground levels in the typical podium towers development. Combined with an increasing awareness about the relevance of natural ventilated corridors and wind performances especially for pandemic scenarios, this evidence is challenging the typical podium and tower urban block typology as a development model, which usually presents a lower degree of fragmentation and accessibility through the façade at the street level of the city.



Aligned with previous reflections, to better understand the environment and possible design implications related to the activator parcels, we further followed up with unstructured on-site observations, which led to more detailed reflections on the land use and design settings of the selected areas. This study reveals that the extreme fragmentation of the boundary between the street and the shop (in parcel No. 2), with live-fish bags hanging outside the street walls and open access to the interior space of the shop, allows for visual and physical accessibility to both space and life-form interaction; at some level, the shop extends to the street and allows closer human–environment interactions through its design. This parcel contains the only shop that through its spatial design features allows people standing on the street to have a direct interaction with a non-human life form, which distinguishes it from the other pet shops that require stepping inside and changing environment to interact with the animals. Additionally, the parcels with higher vibrancy highlighted in the LISA analysis are evidently related to psychological factors, respectively, affective and emotional (cultural/identity/memory). The more vibrant parcels, in fact, commonly embody very typical Hong Kong cultural traditions belonging to food culture (mostly street-food stalls and local restaurants). Shopping for fish and eating local street food are two important socio-cultural activities in Hong Kong’s local tradition and memory. The dynamic environments of these two street corners are strongly related to affective/cognitive/socio-cultural dimensions. Although similar spatial configurations and attributes can be found throughout Hong Kong’s urban fabric, even within the data collection areas, these results indicate that the activities in these two spaces have a more complex origin. Moreover, those parcels present streets façades that, from a design perspective, allow users to get closer and interact with the environment, as well as with other life-forms and people, without changing settings and allowing margins of action control. Translated into design variables, this means more openings in thefaçades, a higher visibility degree, and more flexibility in movement and trespassing of the border between the outdoors and indoors.



A summary of the data analysis, results, and design directions explored above is synthesized below (Table 5).



From another design standpoint and from a decision-making perspective (essential in this study to further interpret results), prior approaches to urban research exploring outdoor activities may benefit from an enhanced understanding of psychological and behavioral frameworks that suggest that outdoor activities are intricate systems shaped by psychological mechanisms, leading to volitional behaviors or action performances. Identifying and categorizing outdoor activities on streets based on action performances presented considerable challenges, as many individuals were found to be occupying spaces without engaging in particular or defined activities (Figure 12).



Notably, exceptions emerged in certain areas that exhibited higher levels of vibrancy, where outdoor activities involved more purposeful action. However, design solutions usually respond to actions rather than interactions, for instance, sitting, playing, eating, and reading, to mention but a few (a typical example from a design perspective relies on street furniture, mostly and commonly designed for action performances such as sitting or resting). Nevertheless, standing in place is perceived positively, given the potential for the facilitation of social encounters and possibly nurturing social interactions. Learning from the theory of planned behavior (TPB) conceptual model, in light of the importance of perceived behavioral control as a determinant influencing intentions and consequent actions, urban design strategies and approaches could be reoriented from ‘designing for actions’ to ‘designing for interactions.’ More specifically, design responses either belonging to urban design or architectural design should be oriented to respond to interaction modes with people, other life-forms, and the environment itself. Similar insights on the relevance of perceived control are addressed in some studies on urban spaces in relation to the sense of agency [91]. From a psychological perspective, being able to control the level of interaction plays a relevant role in determining the happening of a determined action; this could influence behavior at a community scale as well, which can also be quite reflected in the relevance of what usually is defined as participatory planning [92]. This perspective underscores the significance of perceived behavioral control as a level of control that impacts not only engagement but also interactions with the surrounding environment as well as other individuals.



Further research in this direction, with the enlargement of a wider-scale multifactor perspective, would help urban designers and planners to design more vibrant streets and cities that cater to the diverse needs of their inhabitants, especially in the presence of psychological distress in the population.




5. Conclusions


During the COVID-19 pandemic, high-density cities, and Hong Kong in particular, still traumatized by the SARS epidemic in 2003, were challenged in terms of psychological well-being. Mental health has been highly impacted by the pandemic, and therefore more research is needed to understand street vibrancy criteria for post-pandemic and future urban complex scenarios. From a spatial and morphological as well as a socially engaging perspective, natural ventilation, ventilation corridors at ground level, as well as interfaces that allow closer human–environment interactions, are considered favorable. In terms of design variables, this could be reflected in a more fragmented street façade, materials that allow visibility, as well as openings allowing passage and closer interactions among users and the environment. Those variables should, however, be considered as parts of the more complex element explored here and defined as a city parcel.



Methodologically, to understand vibrancy criteria, the unique approach we adopted suggests the ‘cluster’ approach as a unit to understand vibrancy on the streets and, consequently, their resilience. The relevance of the cluster lies in triggering vibrancy for adjacent parcels as well. The fragmentation of the typical urban block typology could potentially provide a concrete solution for the improvement of social life in high-density and compact cities such as Hong Kong. Lastly, the pandemic highlighted the crucial role that psychological factors play as determinants of behaviors. Future research should stress more interdisciplinary perspectives and address in a deeper mode those psychological mechanisms, attempting to bridge the gaps among the fields. Potential future research should also incorporate environmental perspectives as well as socio-economical factors for a better comprehensiveness of the understanding of urban systems towards a better future and psychological well-being of urban populations.
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Figure 1. Snapshots from the selected areas. (a) Area 02; (b) Area 03. 
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Figure 2. The three areas selected for data collection in Mong Kok and the filming routes (R01, R02, R03). Top right: keymap highlighting the location of Mong Kok (Yau Tsim Mong District). 
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Figure 3. Visualization of color-coded intervals on site (activity pattern/parcel). 
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Figure 4. Distribution of SD value by color-coded intervals on site. 
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Figure 5. Distribution of CV value by color-coded intervals on site. 
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Figure 6. Median of mean and lower quartile/upper quartile of SD in each parcel. 
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Figure 7. Accessibilities from each parcel. (a) Bus stop; (b) MTR. 
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Figure 8. The result of Moran’s I. 






Figure 8. The result of Moran’s I.



[image: Land 12 01896 g008]







[image: Land 12 01896 g009] 





Figure 9. LISA clustering of pedestrian quantity in the 92 parcels. 
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Figure 10. LISA clustering of pedestrian quantity in the 92 parcels (individual test). 
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Figure 11. Mean value of pedestrian quantity from a daily perspective. 
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Figure 12. Snapshots from the video recordings showing outdoor activities which do not involve precise actions but utilizing the space or just standing there. 
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Table 1. Correlation analysis between accessibilities of bus stops/MTR stations from each parcel.
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MEAN

	
Dist_MTR

	
Dist_Bus






	
MEAN

	
Pearson Correlation

	
1

	
−0.016

	
−0.236 *




	
Sig. (2-tailed)

	

	
0.883

	
0.023




	
N

	
92

	
92

	
92




	
Dist_MTR

	
Pearson Correlation

	
−0.016

	
1

	
0.235 *




	
Sig. (2-tailed)

	
0.883

	

	
0.024




	
N

	
92

	
92

	
92




	
Dist_Bus

	
Pearson Correlation

	
−0.236 *

	
0.235 *

	
1




	
Sig. (2-tailed)

	
0.023

	
0.024

	




	
N

	
92

	
92

	
92








* Correlation is significant at the 0.05 level (2-tailed).













 





Table 2. Result of one-way analysis of variance (ANOVA).
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	Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared
	Noncent. Parameter
	Observed Power a





	Contrast
	1758.989
	18
	97.722
	6.965
	0.000
	0.068
	125.378
	1.000



	Error
	24,256.957
	1729
	14.029
	
	
	
	
	







The F tests the effect of TIME. This test is based on the linearly independent pairwise comparisons among the estimated marginal means. a Computed using alpha = 0.05. Dependent Variable: NUM.













 





Table 3. Contrast of three models.
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Area

	
R

	
R2

	
Adjusted R2

	
Std. Error of the Estimate

	
Change Statistics

	
Durbin–Watson




	
R2 Change

	
F Change

	
df1

	
df2

	
Sig. F Change






	
01

	
0.931 a

	
0.867

	
0.859

	
0.702260534823448

	
0.867

	
110.520

	
1

	
17

	
0.000

	
1.857




	
02

	
0.786 a

	
0.618

	
0.596

	
0.51355464

	
0.618

	
27.554

	
1

	
17

	
0.000

	
1.866




	
03

	
0.214 a

	
0.046

	
−0.011

	
0.66402659

	
0.046

	
0.813

	
1

	
17

	
0.000

	
1.918








a Predictors: (Constant), daily mean of clustered parcels. Dependent Variable: overall daily mean of the area.













 





Table 4. Contrast of coefficients from three areas.






Table 4. Contrast of coefficients from three areas.





	
Model

	
Unstandardized Coefficients

	
Standardized Coefficients

	
t

	
Sig.

	
95.0% Confidence Interval for B




	
B

	
Std. Error

	
Beta

	
Lower Bound

	
Upper Bound






	
1

	
(Constant)

	
0.366

	
0.321

	

	
1.138

	
0.271

	
−0.312

	
1.043




	
Area 01

	
0.629

	
0.060

	
0.931

	
10.513

	
0.000

	
0.503

	
0.756




	
2

	
(Constant)

	
0.579

	
0.185

	
0.786

	
3.132

	
0.006

	
0.189

	
0.968




	
Area 02

	
0.946

	
0.180

	
5.249

	
0.000

	
0.566

	
1.327




	
3

	
(Constant)

	
2.673

	
0.286

	
0.214

	
9.329

	
0.000

	
2.068

	
3.277




	
Area 03

	
0.079

	
0.088

	
0.902

	
0.380

	
−0.106

	
0.264











 





Table 5. Summary of data analysis methods, results, and design directions.
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