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ABSTRACT
Visiting tourists and residents of a city interact at various locations at
various times. Previous studies paid little attention to comparing the
spatio-temporal behaviours of tourists and residents from a long-term
perspective. The aim of the present study was to identify and compare
the spatio-temporal behaviours of mainland Chinese tourists and
residents in Hong Kong over a period of five years. Their behaviours
were compared by means of kernel density analysis and temporal
statistical analysis, using Weibo geotagged check-in data and
geographic information systems (GIS). The results show that the spatial
behaviours of mainland Chinese tourists (MCT) are more concentrated
than those of residents, especially in central urban areas, whereas
residents also visit suburban and exurban areas. Simultaneously, MCTs’
temporal behaviours varied significantly, whereas those of residents
were relatively stable. From a long-term perspective, we found that in
the central urban area, MCTs’ preferences for locations tended to be
relatively fixed, but their activity in local neighbourhoods and residential
quarters decreased. However, residents’ interest in typical tourism
highlights decreased reflecting potential strategies of avoidance in those
areas whereas their activities in other tourism hotspots were more
stable. These findings can be applied in urban planning, destination
management and sustainable development.
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Introduction

Urban tourism is associated with activating the local economy and urban vitality, as well as renewing
the urban morphology and cultural development (Ashworth & Page, 2011; Łapko, 2014). However, it
may lead to several challenges, such as in terms of the sustainability of social interaction between
residents and tourists (Edwards, Griffin, & Hayllar, 2008). Excessive tourist activities can also diminish
the attractiveness of urban areas for both residents and tourists (Kotus, Rzeszewski, & Ewertowski,
2015). When the presence and behaviours of tourists exceed the level of tolerance of residents,
several problems may ensue (O’Reilly, 1986). The residents of several cities tend to blame tourists
for such annoyances as noise, dirt and crowded bars, cafes or public transport (Füller & Michel,
2014). The implications of large and increasing numbers of tourists and their activities on urban
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everyday life stress the necessity to map tourist space usage at various times in the city in order to
explore where and when encounters happen.

The analysis of tourist spatio-temporal behaviour in urban destinations involves paying particular
attention to their interactions with, trajectories and movements through as well as practices per-
formed in urban spaces within the urban destination – with particular attention for which spaces
are being visited at what times (Lew, Hall, & Williams, 2004; Md Khairi, Ismail, & Syed Jaafar, 2019).
Growing academic attention has been paid to this topic, but most studies have focused on tourists’
spatial distributions, movement patterns and the factors influencing their spatio-temporal behaviours
within the urban destination (e.g. Bujosa, Riera, & Pons, 2015; Lau & McKercher, 2006; Zoltan &
McKercher, 2014). Comparing and combining the patterns of spatio-temporal behaviours of both
tourists and residents in one study can actually identify the areas of potential encounters between
both groups – i.e. by finding overlaps between where and when both tourists and residents concen-
trate and generate hotspots in the city. In this context, Paldino, Bojic, Sobolevsky, Ratti, and González
(2015) indicated that knowing the behavioural characteristics in various parts of a city may lead to a
greater understanding of spatial activity patterns of tourists’ and residents’ in cities. Better under-
standing the spatio-temporal behaviours of tourists, and residents alike, provides important insights
to make services and attractions, the transport system and the marketing strategy of cities more in
line with their actual needs and wants (Shoval & Isaacson, 2007).

Moreover, studies comparing the spatio-temporal behaviour patterns between tourists and resi-
dents have focused on their spatio-temporal behaviours in relatively short periods (García-Palomares,
Gutiérrez, & Mínguez, 2015; Kádár & Gede, 2013; Kotus et al., 2015; Li, Zhou, & Wang, 2018; Paldino
et al., 2015). Little attention has been paid to spatio-temporal behaviours from a long-term perspec-
tive. Short-term tourist flow studies may already pinpoint several problems related to crowding, con-
gestion and conflicts at particular urban places within specific and limited time periods. However,
taking a long-term perspective on spatio-temporal behaviour patterns of tourists as well as residents
can reveal on-going trends – and can even be used to predict future scenarios – in terms of tourism-
related in a city. The reason for this is that these long-term trends provide indications for where and
when tourist and residents have encounters, potentially changing competition for urban space
between both groups of users and evolving processes of crowding out and avoidance. Looking at
and relating trends in the spatio-temporal behaviour patterns of tourists and residents may indicate
the extent in which problems in terms of crowding, congestion and conflict are increasing or decreas-
ing at places on the ‘beaten track’ over time and potentially rising and developing at other places
across the city. This will provide us with potential insights that are important for achieving a more
sustainable development of cities – and the tourism planners, marketeers and managers involved.
This is all the more pertinent these days with increasing numbers of tourists flocking into cities,
Hong Kong included.

The aims of the present research were: (1) to explore the temporal behaviour patterns of MCTs and
Hong Kong residents in different time periods; (2) to test and compare whether there is a spatial con-
centration of MCTs’ and residents’ activities in Hong Kong; and (3) to identify the long-term trend in
MCTs’ and Hong Kong residents’ spatio-temporal behaviour patterns, and which parts of the city are
affected by their activities.

The research was carried out in Hong Kong, which is a typical city within the context of urban
tourism in China. Mainland arrivals are Hong Kong’s largest tourist source market. However, the
related behavioural data of this largest group of tourists in Hong Kong are still limited and lacking,
as also noticed by other authors (e.g. McKercher, Shoval, Ng, & Birenboim, 2012). While several
studies (e.g. Wang et al., 2016; Zhen, Cao, Qin, & Wang, 2017) have used the Weibo platform – i.e.
one of the most popular online social microblogging and networking platforms in China – to
analyse Chinese tourists’ spatio-temporal behaviours in mainland Chinese cities, this study attempted
to use Weibo check-in data to differentiate mainland Chinese tourists (MCTs) and residents in Hong
Kong and analyse their spatio-temporal behaviour patterns in this city.
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This paper is structured as follows. The following section presents a literature review of studies on
tourists’ and residents’ spatio-temporal behaviour patterns. The third section clarifies the research
design for this analysis, including data collection and methodology. The results are discussed in
the fourth section. The final two sections present the conclusions and a discussion, which includes
the limitations of this study, implications for tourism planning, marketing and managment as well
as possible future research directions.

Literature review

Distinction between tourists and residents

Today, tourism takes place in and across a large variety of spaces within cities, such as historic urban
cores, theme parks and museums as well as local neighbourhoods, shopping malls and markets (Gos-
podini, 2001). While being mobile at the intra-destination and intra-attraction but also inter-destina-
tion scales (e.g. Lau & McKercher, 2006; Vu, Li, Law, & Ye, 2015; Zheng, Huang, & Li, 2017), tourists
make use of various city facilities and services, including transport and accommodation, that are
not provided for tourists exclusively (Ashworth, 2012). The city is multifunctional in nature and a
large variety of users – including residents and tourists – are making use of its resources – including
shops, restaurants, museums and monuments – for diverse reasons and purposes in often the same
urban spaces (Ashworth & Page, 2011; Burtenshaw, Bateman, & Ashworth, 1991). Based on how the
city is being used, it is highly complicated, and increasingly so, to make a distinction between tourists
and residents as separate dichotomous categories (Ashworth, 1989; Hultman & Hall, 2012) and the
same can be argued for making a distinction between the activity spaces of tourists and residents
in contemporary cities (Judd, 2003). For example, tourists increasingly prefer to experience foreign
cities ‘off the beaten track’ and seek for participating in daily activities in local neighbourhoods
beyond the city centre, also facilitated by Airbnb. At the same time, residents aim to find and experi-
ence the unfamiliar and extraordinary when shopping for recreational motives in the city centre of
their hometown.

Looking at the origin of users of the city, already hinted at in the examples above, is often used to
still make a distinction between residents – i.e. living inside the city – and tourists – i.e. coming from
outside the daily urban system (Ashworth & Tunbridge, 2000). Growing numbers of these ‘outsiders’
are considered to give rise to a variety of social tensions and conflicts in many urban contact zones in
tourist destinations. Tourists even seems to push out residents in some urban areas with the latter
applying strategies of avoidance in both time and space (Popp, 2012). Tourist and residents are
not set apart (Ashworth, 2012) but increasingly share and compete for the use of the same spaces
and facilities within cities (Pearce, 2001), which can be witnessed from analysing and comparing
their spatio-temporal behaviour patterns in cities.

However, little empirical evidence has captured the differences between tourists’ and residents’
behaviour patterns in time and space from a long-term perspective. This is all the more pertinent
in times of increasing mobility, when a large number of tourists flock into cities and create many
opportunities for encounters between tourists and residents, as well as challenges in terms of con-
gestion, crowding and potential conflicts in urban contact zones. Analyzing and comparing the
spatio-temporal behaviour patterns and the long-term dynamics of tourists and residents is the foun-
dation to explore when and where encounters between the two parties potentially occur in cities,
and possible influences that would follow.

Spatio-temporal behaviour patterns

For comparison of spatio-temporal behaviour patterns of tourists and residents, we will discuss both
the spatial and temporal dimensions of their activities as performed in the city (Zhao, Forer, & Harvey,
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2008) – while paying particular attention to which place tourists and residents may interact with at
which time (Lew et al., 2004).

According to Lew and McKercher (2004), urban tourists are distributed unevenly in time and
space. More specifically, Ashworth and Page (2011) indicated that activity areas of tourists are
limited because their individual space–time budgets are more severely restricted than those of resi-
dents, resulting in a distinctive, more concentrated usage of cities. A study by García-Palomares et al.
(2015) confirmed the higher spatial concentration of tourists’ activities as compared with residents’
activities by analyzing tourist hotspots in eight European cities. Vu et al. (2015) added a Hong Kong
perspective to this by identifying seven key areas of interest for inbound tourists, which were mostly
concentrated in the downtown zone of the city. As such, popular attractions and access routes were
frequently overcrowded and overexploited, whereas the others were mostly ignored (Shoval, 2008).
Examining how tourists move around when in Hong Kong, Lau and McKercher (2006) revealed that
the spatial activity pattern of repeated tourists was more dispersed than that of first-time tourists
although still concentrated in the central urban areas.

While comparing the behaviour patterns of tourists and residents, Paldino et al. (2015) confirmed
that tourists are more active in the central urban areas that have a city’s landmarks (e.g. Times Square
in New York), while residents are more active in spaces for socializing, such as parks, squares or sport
facilities. In this context, Kotus et al. (2015) proposed a model under tourist influence to describe the
urban areas where tourists and residents concentrate. According to the model, tourists mainly con-
centrate in central areas, while residents have taken control of such areas outside central parts as
recreation areas and historic neighbourhoods. So, while both tourists and residents visit a city’s
most representative sites, residents have a more extensive activity radius and spend time at sites
rarely visited by tourists, outside the central area and on the periphery of the city (García-Palomares
et al., 2015; Kádár & Gede, 2013), reflecting the relatively more dispersed spatial behaviour of resi-
dents compared to tourists.

In addition to the spatial dimension, the temporal dimension is also strongly embedded in tourists’
and residents’ behaviour patterns. The ‘temporal behaviour’ of tourists and residents is reflected in
their temporal variation and length of stay at specific places in a city. To start with, urban tourists
and their activities are not only distributed unevenly in space but also in time, according to Lew
and McKercher (2004). Looking daily, weekly and holiday-related variations in particular, Li et al.
(2011) confirmed the uneven distribution in time for activities of Chinese tourists in the town of
Lijiang. These tourists appeared to be more active in specific time periods during the day – i.e. in
the late morning and afternoon – as well as at night. In addition, they found that there were more
tourists around on Sunday than on weekday and that the town was also a highly popular tourist des-
tination during holidays in August. Liu and Shi (2019) confirmed the higher activity levels of tourists
on weekends and holidays compared with working days for the city of Hangzhou. According to Liu,
Kang, Gong, and Liu (2016), the temporal activity pattern of residents in the city was strongly regular
at the collective level but may still differ substantially at the individual level due to different rountines
and schedules. For weekdays they found common activity peaks, including in the morning for travel-
ling from a residential area towards a business area and back again in the evening as well as around
noon in commercial areas for lunch. Moreover, Jia and Jiang (2012) found an important difference
between weekdays and weekends with a high activity peak during the nights in the latter as
opposed to the former. Interestingly, Birenboim, Anton-Clavé, Russo, and Shoval (2013) added –
by studying tourists in a theme park setting – that the uneven temporal activity pattern of tourists
was similar during low and high season and therefore rather stable and repeatable – regardless of
factors including queues and weather. Considering the length of stay, Li et al. (2011) additionally indi-
cated that most tourists stayed in the town of Lijiang for no more than two days. While tourists may
often stay longer in larger towns or cities with more and more diverse tourist attractions and facilities,
some may as well visit the same destination only for a couple of hours when on a day trip in a rela-
tively close-by destination (Stetic, Simicevic, & Stanic, 2011). Md Khairi et al. (2019) added that tourists
spend most of their time during the limited stay in urban spaces where tourist highlights in terms of
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heritage and facilities are concentrated – areas in which residents spend much less time on a daily,
weekly or yearly basis. In this context, the model proposed by Kotus et al. (2015) is of interest because
it indicated that residents during daily life in the city spent relatively more time outside the central
areas of tourist destinations. The temporal behaviour pattern of tourists tends to be the outcome of
short-term decisions related to the length of stay or purpose of the visit, whereas the temporal behav-
iour pattern of residents tends to stem from long-term decisions regarding, for example, career
choice and selection of workplace and place of residence (Isaacson & Shoval, 2009).

Mapping, modelling and predicting

The methods and technologies that are often used to map, model and predict spatio-temporal
behaviour patterns include trip diaries, questionnaire surveys, GPS logging mobile phone tracking,
sequence alignment and Markov-based models (e.g. Grinberger, Shoval, & McKercher, 2014; Raun,
Ahas, & Tiru, 2016; Shoval, McKercher, Birenboim, & Ng, 2015; Xia, Zeephongsekul, & Arrowsmith,
2009, 2011; Zheng et al., 2017). Nowadays, a growing number of studies use social media sources
to analyse spatio-temporal behaviour, including geotagged photos such as on Flickr, Facebook mess-
ages, Foursquare check-ins and Weibo check-ins (e.g. Li et al., 2018; Liu & Shi, 2019; Vu, Li, Law, &
Zhang, 2018; Wang et al., 2016; Yoo & Lee, 2015).

For the analysis of the spatio-temporal behaviour of tourists and residents, social media based
studies commonly apply two methods for differentiation purposes, related with the origin of users (Gir-
ardin, Dal Fiore, Blat, & Ratti, 2007; Gu, Zhang, Chen, & Chang, 2016; Hawelka et al., 2014; Kádár & Gede,
2013). The firstmethod is based on the place of registration linkedwith the user ID. For instance, Gu et al.
(2016) identified the origins of social media users (i.e. resident vs non-resident) based on the location
selected during the process of registering a user ID. However, errors may occur when the location
selected is not the real location of residence or when it changes and is not updated. The second
method is to make use of how long a person remains at a location, which is then regarded as the cri-
terion to determine whether messages or photos can be attributed to tourists or residents. Girardin
et al. (2007) set a threshold of 30 days to differentiate residents from tourists, a criterion that has
since been adopted by most studies (e.g. García-Palomares et al., 2015). Social media users were con-
sidered tourists if they were active in the urban area within the 30-day bandwidth; otherwise, they
were categorized as residents (García-Palomares et al., 2015). However, errors may occur when tourists
visit the same destination on a frequent basis or when people are daily commuters. In an attempt to
reduce errors related with tourist–resident differentiation as much as possible, we made a combination
of both methods discussed by applying a process of ‘double filtration’ – as will be explained next.

Research design

Study area: Hong Kong as an urban destination

Hong Kong consists of Hong Kong Island, Kowloon, the New Territories and some 262 outlying
islands. It is a spatially dispersed urban destination with lots of scattered tourist attractions. There
are two central cores, one on Hong Kong Island and the other in the Tsim Sha Tsui area of
Kowloon – both with a concentration of well-known tourism highlights (Figure 1). However, tourists
are also increasingly spreading to areas beyond outside the ‘beaten track’ to explore and experience
the cultural diversity and authenticity of a variety of neighbourhoods, such as Tai Koo Shing (Prender-
gast, Lam, & Ki, 2016). With its variety of high-quality tourist attractions, Hong Kong is one of the most
popular destinations in Asia (e.g. Tsui, Yuen, & Fung, 2018). The total number of tourist arrivals
reached about 65.1 million in 2018 with a growth of more than 11% compared to 2017. Hong
Kong’s top ten tourist source markets were mainland China, Taiwan, South Korea, Japan, United
States, the Philippines, Singapore, Australia, United Kingdom and Thailand, which together
accounted for over 92% of the total number of tourist arrivals. Tourist arrivals from mainland
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China, which is Hong Kong’s largest tourist source market, reached 51.0 million in 2018 – making up
for about 78% of the total arrivals in that year (HKTB Research, 2019).

Weibo data collection and tourist-resident differentiation

Weibo users can share their location through the platform’s ‘check-in’ function, which is a geotagged
location service. ‘Check-in’ means that users confirm or share their location on a social network
website when they participate in activities at that location (Todd, Campbell, Meyer, & Horner,
2008; Zhen et al., 2017). These geo-tagged records (check-ins) of millions of Weibo users can be a
source of data for the analysis of human spatio-temporal behaviours, because Weibo provides a
public application programming interface (API) for app developers to search and download the
check-in messages (Wang et al., 2016; Zhang, Derudder, Wang, Shen, & Witlox, 2016). Both people
in mainland China and beyond, including in Hong Kong, can use Weibo whereas the former
cannot officially use other social network platforms such as Facebook and Twitter. According to
the Weibo Data Center (2019), the number of monthly active Weibo users in China reached 462
million in December 2018 – which is about a third of the entire population. In addition, a recent
survey among Chinese of internet users aged 16–64 shows that the Weibo penetration is 31% in
mainland China and 18% in Hong Kong (We Are Social, 2018). As such, Weibo provides an interesting
opportunity to compare the spatio-temporal behaviour of MCTs and residents in Hong Kong based
on the same data source. We called open APIs on the Weibo open platform to obtain user attribute
information (e.g. place of registration and gender) and locations of check-ins from 2012 until 2016.
We pre-processed the data by removing check-ins with missing coordinates or missing user attri-
butes, and records of check-ins at locations outside Hong Kong. This process led to a total of
1,539,558 check-ins.

For a more accurate differentiation between tourists and residents, we combined two filters
related with the origin of Weibo users in Hong Kong – as Figure 2 also shows. When applying

Figure 1. Hong Kong administrative map and main sites for tourists.
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filter 1, we calculated the interval between the first and the last time stamp of Weibo user check-ins in
Hong Kong. If the interval is no more than 30 days, we provisionally labelled the Weibo user as a
tourist; otherwise, the user was provisionally labelled as a resident. After that, we additionaly
applied filter 2. We further filtered the dataset by taking the place of registration linked with the
user ID into account. If the time interval is more than 30 days and the user ID was registered in
Hong Kong, we regarded the Weibo user as a Hong Kong resident – and the users under consider-
ation with an ID registered outside Hong Kong were removed from the dataset. If the time interval is
no more than 30 days and the user ID was registered in mainland China, we regarded the Weibo user
as a MCT – and the users under consideration with an ID registered outside mainland China were
removed from the dataset. This resulted in the identification of 372,786 residents’ check-ins and
643,042 MCTs’ check-ins (Table 1).

Weibo data and spatial-temporal analysis

For the analysis of the temporal patterns of MCTs’ and residents’ activities, different time intervals
were explored. We charted the averages of MCTs’ and residents’ check-in frequencies on a time-
line, that is, per year, season, month and day of the week. To differentiate between the four
seasons, we made use of the ‘weather divisions’ definition in China, which is based on the
solar calendar. Specifically, spring refers to March–May, summer to June–August, autumn to Sep-
tember–November and winter to December–February. For the analysis of weekly patterns, we
also included the ‘Golden Week’ holidays in our study, and in particular the Chinese Lunar
New Year and the National Day.

Figure 2. Process flow.

Table 1. User Segmentation based on ID registration place and check-in duration in Hong Kong.

ID registration place Record duration User type definition Number of check-ins

Hong Kong >30 days Resident 372,786
Outside of Hong Kong ≤30 days Tourist 643,042
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To analyse spatial patterns in user activities, we plotted and compared the density distributions of
check-ins by residents and MCTs in the Hong Kong area for all five years (i.e. 2012–16) together.
Kernel density analysis was used to make heat maps examining the spatial distribution of check-
ins. The kernel density estimation calculation formula is as follows:

f (x) = 1
nh

∑n
i=1

K
x − Xi
h

( )

where n is the sample size, h is the search radius (or bandwidth), K is a function evaluated at (x–Xi)/h,
and f (x) is the kernel density estimate, which is the weighted average of points near x. The surface
value is highest at the location of the point Xi and diminishes with increasing distance from that
point, reaching zero at the search radius distance from the point. Combined with the search
radius setting principle, we used the default search radius (bandwidth) through ArcGIS 10.2.1 to cal-
culate the kernel density estimation results.

We applied the incremental mean threshold approach (Chainey, Reid, & Stuart, 2002) to help stan-
dardize the legend threshold settings of the kernel density estimation hotspot maps. The reason is
that increments of the mean can clearly reflect increases in values and their relative significance.
The authors just mentioned applied incremental mean threshold approach on crime distribution
and pointed at a hotspot status being reached at three multiples of the mean grid cells’ value and
above. Following this approach, our calculations for the mean were applied only to grid cells that
have a value greater than 0 and are within the study area boundary. The grid cell thematic thresholds
were set at 0 to mean, mean to 2 mean, 2 mean to 3 mean, 3 mean to 4 mean, 4 mean to 5 mean and
greater than 5 mean.

For the analysis of general spatio-temporal trends over 5 years, we applied the mean centre point
– following the approach by Eck, Chainey, Cameron, & Wilson, 2005 – to explore differences and simi-
larities in spatial distributions between and among tourists and residents in Hong Kong for each year
from 2012 until 2016. For a more detailed analysis of the spatio-temporal trends in behaviour pat-
terns, we plotted and compared the density distributions of check-ins by residents and MCTs in
the Hong Kong area for each of the five years through the combination of kernel density analysis
and incremental mean threshold approach described above.

Results: behaviour patterns of MCTs and residents in Hong Kong

Descriptive results: MCTs’ origin

Figure 3 shows that most MCTs’ check-ins were made by tourists from Guangdong Province, fol-
lowed by Shanghai and Beijing. A substantial proportion of MCTs’ check-ins were made by tour-
ists from the eastern provinces (e.g. Jiangsu, Zhejiang and Fujian). Tourists from underdeveloped
areas, such as the western provinces (e.g. Tibet and Qinghai), had the least number of MCTs’
check-ins. There may be various reasons for the observed differences. Zhang and Qu (1996),
for instance, found that people from Guangdong were more likely to make trips to Hong
Kong because of the close geographic proximity of and strong family ties between the areas.
The large proportion of tourists from places such as Shanghai and Beijing may be explained
by the Chinese tourism policy regime, particularly the Individual Visit Scheme (Lam & Zhang,
1999). Moreover, differences in terms of the national distribution of Weibo users, and of internet
adoption more generally, may have had some effects on the results. According to the 2017
‘Weibo user development report’ (Weibo Data Center, 2017), the relative number of active
Weibo users in central-southern and eastern China is much higher than the national average.
This may be due to a high correlation between the internet development level and the economic
growth rate in different regions, with the highest internet penetration rates mainly in the more
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developed eastern provinces, and the lowest rates mainly in the often less developed southwes-
tern provinces (CNNIC, 2018).

Temporal patterns

Figure 4 shows that the number of MCTs’ check-ins increased from 2012 until 2013, decreased in
2014, then underwent a slight increase in 2015 and a sharper increase in 2016, returning to a situation
comparable to that in 2013. Tourism in general is an industry that is extremely influenced by societal,
economic, political and natural aspects, including crises and disasters (Ritchie, 2004). The develop-
ment of the internet and social media has changed the traditional top-down spread of access to infor-
mation in the event of a crisis (Lachlan, Spence, Lin, Najarian, & Del Greco, 2016). In this context, the
decline in 2014 can be attributed to the anti-corruption campaign and the related turmoil in China.
The topics that Weibo users discussed regarding ‘Occupy Central’ in Hong Kong in 2014 shifted from
a political event to a tourism boycott (Luo & Zhai, 2017). In addition, the number of residents’ check-
ins continued to fall gradually after peaking in 2013. This may be because Weibo is less popular in
Hong Kong than Facebook and Twitter, with initial enthusiasm for Weibo decreasing gradually
after 2013.

Looking at the seasonal distribution of MCTs’ and residents’ check-ins also reveals significant tem-
poral differences. The frequency averages show two peaks in MCTs’ check-ins, namely in the summer
and the winter. This might be due to summer holidays and the Spring Festival, respectively. Residents’
activities showed only a slight increase during the spring and autumn, and overall they are quite
stable. The monthly pulse of MCTs’ check-ins also shows larger variations than the pulse of residents’
check-ins. The monthly distribution shows a pattern that is generally comparable to the seasonal
pattern, but also provides interesting and explanatory details regarding peaks in MCTs’ check-ins.
Peaks in February, July–August, October and December may be caused by the public holidays,
such as the Spring Festival and the National Day.

Figure 4 shows that MCTs’ and residents’ check-ins during the week have a similar pattern overall,
with higher levels of activity at weekends, although the differences between weekdays and week-
ends are much more significant for MCTs than for residents. Higher frequencies of Weibo check-
ins at weekends in general may be explained by the fact that tourism and leisure activities often
merit more sharing and memorizing than daily activities and routines (Liu & Shi, 2019). Not only

Figure 3. Frequencies of tourists’ check-in activities from different provinces or provincial-level cities in mainland China.
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weekends but also holidays are the most obvious periods that motivate intercity travel flows (Liu &
Shi, 2019). The Chinese central government enacted the Golden Week holiday system in 1999 as a
pro-tourism policy to stimulate domestic tourism and the related demand (Wu, Xue, Morrison, &
Leung, 2012), resulting in highly divergent week patterns of MCTs’ check-ins. For both the Chinese
Lunar New Year Golden Week (spring festival) and the National Day Golden Week, we found that
MCTs’ checks-ins peaked halfway through the week, while residents’ check-ins were much more
stable during the week despite a slight dip halfway.

Altogether, in line with evidence from previous studies, we found that the temporal pattern of
MCTs’ activities in Hong Kong varies much more than that of residents’ activities – which are
much less variable and often rather stable over time – for year, season, month and day of the
week as time intervals.

Spatial patterns

Figure 5 shows the spatial distribution of MCTs’ and residents’ activities in Hong Kong based on their
check-ins. It can be clearly seen that MCTs’ activities are much more concentrated than those of resi-
dents. MCTs were highly active in the Tsim Sha Tsui area and at the airport, while residents were

Figure 4. Pulse in average number of check-ins for users (tourists ‘red line’ vs residents ‘blue line’) for each year, season of the year,
month of the year, day of the week, and The Golden Week (the ‘Chinese Lunar New Year Golden Week’ and the ‘National Day
Golden Week’) during 5-year period (2012–2016) in Hong Kong.
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highly active in the same areas but also in the Causeway Bay, Central, Hung Hom, Mong Kok and
Kowloon Tong areas and to a much lesser extent in several areas in the New Territories. Zooming
in on the central districts of Hong Kong reveals that the most popular area for both MCTs and resi-
dents is the Tsim Sha Tsui area of Kowloon, while residents also like visiting the Causeway Bay area on
the Island. The reason for these hotspots probably is that most tourist highlights and most of the
popular shopping, nightclub and restaurant facilities are concentrated in these central areas (Lau
& McKercher, 2006).

The Tsim Sha Tsui area consists of a lot of shopping malls and restaurants, which may be why it
attracted large numbers of MCTs and residents. The airport is a hotspot for both MCTs and resi-
dents, because it is a national and an international transit hub (Tsui et al., 2018). The Causeway
Bay area has lots of landmarks and facilities for MCTs and residents, such as Times Square, Sogo
and Hysan Place, offering shopping malls and office buildings. Hung Hom district has the Hong
Kong Coliseum and many streets lined with restaurants, hotels, schools, temples and local
markets. These areas satisfy many locals’ living needs, so residents extend their activity radius
to these areas. Those residents, as well as MCTs, who checked in while in the Mong Kok area
were mostly concentrated in Langham Place and surrounding areas, which are mainly shopping
areas, with both shopping malls and local markets. Furthermore, Kowloon Tong is a low-density
residential area with universities, such as the Hong Kong Baptist University and the City University
of Hong Kong.

MCTs’ spatial activities were more concentrated than those of residents, which is also consistent
with previous studies (García-Palomares et al., 2015; Kádár & Gede, 2013). Specifically, we found that
MCTs were concentrated in central urban areas and at the airport, while residents also moved to sub-
urban and exurban areas. The hotspots we found in Hong Kong are similar to those previously ident-
ified by Vu et al. (2015), who studied inbound tourists.

Spatial–temporal trends

We calculated the mean centre points of tourists’ and residents’ activities for five years using check-in
point data, to compare the general spatial distribution of activities and to measure trends in these
spatial distributions over five years. The annual changes in the general distribution of MCTs’ and resi-
dents’ activities are presented in Figure 6, with a focus on the central urban areas of Hong Kong.
Overall, the mean centres of residents’ activities in 2012–16 are further north than those of MCTs’
activities, but all of them are located in the Kowloon area. Over time, the mean centre of residents’
activities had the most southerly position in 2012 and the most northerly position a year later. After
that, the mean centre gradually moved back, while also moving up and down over the years, to
almost the same starting position as in 2012. The mean centre of MCTs’ activities also had the
most southerly position in 2012. Over the years, the MCTs’ activities had a tendency to gradually

Figure 5. Kernel density estimation hot spot maps for tourists’ and residents’ check-in activity in Hong Kong during 5 years (2012–
2016) on Weibo, using the incremental mean approach.
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move in a northerly direction, bending back after 2014 towards the starting position of the mean
centre in 2012.

To get a better understanding of the general trends revealed by the mean centre point analysis,
we compared the five-year hotspot maps for MCTs and residents and combined them with Open-
StreetMap (Figures 7 and 8). It shows that MCTs’ activities were mostly concentrated in the central
urban areas of Hong Kong in particular – i.e. Tsim Sha Tsui, Mong Kok, Central and Causeway Bay
areas. By contrast, residents’ check-ins occurred at dispersed locations, and most locations were in
adjacent areas. Nevertheless, Tsim Sha Tsui, Mong Kok, Hung Hom and Causeway Bay were the
most popular areas for residents. For an analysis of long-term trend in the spatio-temporal behaviour
patterns of MCTs and residents, we categorized the most popular locations and their dynamics into

Figure 6. Mean center points for tourists’ and residents’ check-in activity in the Central Urban Areas of Hong Kong from 2012 until
2016.

Figure 7. Kernel density estimation hot spot maps for tourists’ and residents’ check-ins in Central Urban Areas of Hong Kong from
2012 until 2016, using the incremental mean approach.
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different patterns of hotspots, namely rising hotspots, persistent hotspots and declining hotspots. A
rising hotspot is a location with a trend indicating an increase in the concentration of activities over
time. A persistent hotspot is a location with no trend indicating an increase or decrease in the con-
centration of activities over time. Finally, a declining hotspot is a location with a trend indicating a
decrease in the concentration of activities over time.

For MCTs, the persistent hotspots included Canton Road (in Tsim Sha Tsui), Langham Place (in
Mong Kok), International Finance Centre (in Central), Lan Kwai Fong (in Central), Times Square (in Cau-
seway Bay), The Peak, Hong Kong Coliseum (in Hung Hom) and Ocean Park. The rising hotspots
included The University of Hong Kong and Repulse Bay. The declining hotspots included Nathan
Road, Tai Kok Tsui, Hollywood Road, Kwun Chung, Pacific Place and City Garden. These different
long-term patterns of hotspots might be caused by several factors related to tourism demand,
travel motivation and MCT preferences. For example, the popularity of Langham Place and Ocean
Park was stable, potentially because they satisfied MCTs’ demand for shopping and entertainment,
respectively. Repulse Bay’s increased popularity may be caused by increasing leisure activities.
Pacific Place is a complex of office buildings, hotels and a shopping mall. It became less popular
among MCTs, perhaps because MCTs’ consumption pattern is changing with less interest in luxury
goods offered by Pacific Place. Overall, the trends in the spatio-temporal behaviour patterns of
MCTs over five years reveal that the popularity of locations in the central urban areas tended to
be relatively fixed while their activities in local neighbourhoods and residential quarters (e.g. Tai
Kok Tsui and Kwun Chung) decreased.

For residents, the persistent hotspots included Tsim Sha Tsui, Mong Kok, Hung Hom, Central and
Causeway Bay. The rising hotspots included Kowloon Bay, Telfort plaza and Kwun Tong. The declining
hotspots included The Peak, Ocean Park, Pacific place and Hong Kong-Macau Ferry Terminal. These
different long-term patterns of hotspots were probably associated with several variables related to
daily needs, commuting practices and leisure preferences. For example, Fuk Tsun Street and adjacent
streets in Tai Kok Tsui offer a diversity of hardware shops, restaurants, temples, shopping malls and
markets. These areas offer the basic living needs of residents, such as household goods, food, clothing
and daily necessities. Residents’ decreased enthusiasm for such locations as Terminal, The Peak and
Ocean Park was probably due to a change in daily activity patterns and strategies for avoiding MCTs.
Related with this, residents were also quite active in Kowloon Bay, including Telford Plaza, possibly
because Telford Plaza is a shopping centre for locals and few MCTs shop there. Overall, the trends
in the spatio-temporal behaviour patterns of residents over five years reveal that the popularity of
typical tourist highlights decreased. At the same time, their activities in other MCT hotspots – Tsim
Sha Tsui, Mong Kok, Hung Hom, Central and Causeway Bay in particular – were more stable.

Comparing the persistent hotspots of MCTs and residents reveals a great deal of overlap between
their activity areas in Hong Kong, providing many opportunities for encounters between them.

Figure 8. Taking the hot spot maps for (a) tourists’ and (b) residents’ check-ins in Central Urban Areas of Hong Kong in 2012 as
examples.
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Activities of both MCTs and residents were highly concentrated in particular locations of Tsim Sha
Tsui, Mong Kok, Hung Hom, Central and Causeway Bay. Most interactions between both groups
will probably occur in locations such as International Finance Centre (in Central), Canton Road (in
Tsim Sha Tsui) and Times Square (in Causeway Bay). Additionally, several locations such as Tai Kok
Tsui (in Mong Kok) and Hollywood (in Central) remained highly popular among residents over
time but their popularity among MCTs declined – decreasing the potential for encounters
between both groups in these locations. The same goes for some of the tourism highlighs such as
The Peak and Ocean park but then due to a combination of stable and highly popularity among
MCTs and declining popularity among residents.

Conclusions and discussion

In this paper, we identified and compared the spatio-temporal behaviour patterns of mainland
Chinese tourists and residents in Hong Kong over a period of five years. We contributed to the
current tourism literature by (a) comparing the behaviour patterns of tourists and residents in one
study – while most studies focus on tourist movements (e.g. Bujosa et al., 2015; Zoltan & McKercher,
2014), (b) applying a process of ‘double filtration’ to more accurately differentiate tourists from resi-
dents – while most studies apply one filter (e.g. García-Palomares et al., 2015; Gu et al., 2016), and (c)
revealing long term trends in behavioural patterns – while most studies have a more short term per-
spective (e.g. Li et al., 2018; Paldino et al., 2015).

Our results show that the behaviours of MCTs in Hong Kong are more spatially concentrated,
especially in the central urban areas. The spatial behaviours of residents were more dispersed in
the sense that they also visit suburban and exurban areas. Looking at the time dimension revealed
that the behaviours of MCTs vary significantly during the week and between months and seasons.
However, the temporal behaviours of residents appeared to be relatively stable. From a long-term
perspective, MCTs’ preferences for locations tended to be relatively fixed. In addition, their activity
in local neighbourhoods and residential quarters decreased. Typical tourism highlights in Hong
Kong, such as the Peak and Ocean Park, revealed a decline in activities by its residents. Other
urban areas such as Tsim Sha Tsui, Mong Kok, Hung Hom, Central and Causeway Bay were persist-
ently popular among residents. Most interactions between tourists and residents are therefore
likely to occur in locations within the latter areas while the potential for encounters appears to
have decreased in local residential neighbourhoods and typical tourism highlights.

These results are important for both tourists and residents, because information about the concen-
tration and dispersion of tourists’ and residents’ activities can help them to plan their itineraries, allo-
cate their time budgets and select areas to visit – including places of interest they are unfamiliar with.
The results can also be used by the tourism industry for destination marketing and management.
Knowing which areas tourist find attractive may help in developing and fine-tuning marketing cam-
paigns. Knowing that a particular area is decreasing in popularity over time may signal that the supply
of services and facilities needs to be changed. The results also provide signs of potential overcrowd-
ing in specific urban areas, when taking indications of avoidance behaviour by residents into account
in particular (in the case of declining popularity of typical tourist highlights among residents). This
information can be helpful for policy makers and planners aiming to promote more socially sustain-
able tourism and striving for a more harmonious relationship between tourists and residents in the
city. Based on our results, unfamiliar and underdeveloped tourist areas as well as new attractions
outside the ‘beaten track’ – i.e. outside the main tourist hotspots – could be selected, developed
and marketed to spread tourists to much less crowded spaces in the city. For spreading the flow
of tourists in time, the city of Hong Kong could make use of the visa system for mainland Chinese
tourists – possibly relaxing restrictions on tourist arrivals on weekdays and in autumn and winter,
but tightening up at weekends and during holidays. After the implementation of policy changes,
our analysis with a long-term perspective may be used to monitor changes in spatio-temporal behav-
iour of MCTs and residents in the city.

CURRENT ISSUES IN TOURISM 1555



The data from Weibo check-in records proved highly useful for analysing spatio-temporal behav-
iour patterns in Hong Kong. First of all, the geo-tagged and time-stamped data extracted from the
Weibo platform enables detailed measures to differentiate tourists and residents – based on their
origin and length of stay. Secondly, as social media platform allows the extraction of check-in data
over years or even decades, taking a long-term perspective on spatio-temporal behaviour patterns
of tourists and residents is feasible. In so doing, we are able to trace trends in (overlaps between)
where and when both groups concentrate and generate hotspots in the city. Thirdly, the Weibo plat-
form enables an analysis of spatio-temporal behaviour patterns of tourists and residents based on the
same data source, avoiding several technical issues and biases when trying to combine different data
sources.

However, the data from Weibo check-in records also entailed limitations for our analysis of which
we want to discuss two in more detail here. First, not all MCTs may make use of the Weibo platform
when visiting Hong Kong and residents often make more use of other social network platforms than
Weibo. Together, this implies that the results could be biased – because the data may represent
specific subsets of MCTs and residents in Hong Kong – and therefore should be interpreted with
care. Ground-proofing the results with other data sources will be helpful in better assessing the
quality and reliability of Weibo data for analysing spatio-temporal behaviour patterns. Second, under-
lying factors explaining the spatio-temporal behaviours of MCTs and residents have been discussed
in this study but not analysed in detail. In future work we will focus on analysing behavioural charac-
teristics, motivations, attitudes and perceptions of different types of tourists in Hong Kong as increas-
ingly important users of the city.
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