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Abstract: Identifying the tourist flow of a destination can promote the development of travel-related
products and effective destination marketing. Nevertheless, tourist inflows and outflows have only
received limited attention from previous studies. Hence, this study visualizes the tourist flow of Tibet
through social network analysis to bridge the aforementioned gap. Findings show that the Lhasa
prefecture is the transportation hub of Tibet. Tourist flow in the eastern part of Tibet is generally
stronger than that in the western part. Moreover, the tourist flow pattern identified mainly includes
“(diverse or balanced) diffusion from the main center”, “clustering to the main center”, and “diffusion
from a clustered circle”.
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1. Introduction

Tourist flow refers to the spatial distribution of tourists, reflecting the travel patterns of tourists
in a certain region [1]. Understanding the spatial distribution of tourist flows and the movement
patterns of tourists can provide practical implications to tourism practitioners in terms of resource
allocation, infrastructure construction, and effective tourism planning for a destination [2–5]. Tourist
flow can also assist in the management of tourism’s environmental and cultural impacts [4]. Cox
found three movement patterns of humans; namely, distance-, direction-, and connection-based
movement patterns [6]. The distance-biased movement pattern denotes the distance-related intensity
of movement. The direction-based movement pattern reflects the direct movement of tourists. Last,
the connection-biased movement pattern pays attention to the connection points during movement,
reflecting the important role of connection in determining the characteristics of the movement.
Oppermann revealed that “trip itineraries” can be used to reflect travel patterns and tourist flows.
In addition, Oppermann proposed two categorizations of tourist movements; namely, tourist movement
among different locations and tourists’ stays in different locations [7]. Zhong, Zhang, and Li pointed
out the disadvantages of conventional directional bias, such as the inability to identify the emitted and
the attracted tourist flows, and proposed a new concept of “functional tourism region” [8]. Previous
investigations of tourist flows are mostly based on scale. For example, Liu, Zhang, Zhang, and Chen
categorized 31 provincial destinations in China into national and regional tourist centers and common
and marginal destinations [9]. Jin, Xu, Huang, and Cao investigated tourist flows in different attractions
in Nanjing, the inner city of China [10]. In summary, the identification of movement patterns of tourists
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seems to shift from complex to simple, and the investigation of the scale of the spatial distribution of
tourists ranges from the country to the city level [2,11].

Familiarity with tourist flow can guide tourism practitioners to achieve effective and harmonious
coordination in different areas of a destination and ultimately promote sustainable tourism
development [9]. Tourist flows can also assist tourism practitioners in identifying the potential
of a particular destination and promoting balanced tourism development. With the enhanced
accessibility brought by transportation, tourist travel is no longer restricted to the most commonly
recommended or popular tourist attractions. Tibet, a remote and autonomous region of China, has been
developing rapidly because of enhanced accessibility and China’s national development strategy of
turning the plateau into a tourism destination [12]. Tourist arrivals and tourism revenues in Tibet
have increased by more than 20% since the opening of the Qinghai–Tibet railway in 2006 [13,14].
In addition, the rapid development of the Internet increases Tibet’s opportunities to connect with the
outside world [5]. Hence, Tibet may further develop its tourism industry. As a large destination with
different prefectures, the present study selected Tibet as a case to generate tourist flow patterns from a
regional perspective, together with the detailed tourist flow patterns in each of its prefectures. Hence,
Tibet is selected as a case to help tourism practitioners come up with corresponding strategic plans for
a balanced and sustainable tourism development [12].

Although previous studies examined tourist movement patterns or categorized tourism
destinations from a country or city level [9,10], the implications of the country- or city-level tourist flow
is either very general or specific. The detailed implications of tourist flow to a regional-level perspective
are also limited, to a certain extent. In addition, although previous studies explored tourists’ movement
patterns or itineraries, tourist inflows and outflows received limited attention. Knowledge of tourist
inflows and outflows can greatly assist destinations in balancing regional tourism development and
developing their tourism effectively. Hence, the present study uses the theory of social network
analysis (SNA) to identify the tourist flows in each of Tibet’s prefecture. Specifically, the present study
aims to visualize tourist flow in Tibet and examine the differences among tourist inflows, outflows,
and total tourist flow. Moreover, this study aims to summarize the patterns of tourism flows and
provide practical implications for effective future tourism planning and development.

2. Literature Review

2.1. Tourist Flow or Movement

Investigations on tourist flow have begun since the late 1980s to 1990s, mainly focusing on
economic impacts. For example, Japan received limited tourism inflows despite its massive tourism
outflows. Buckley, Mirza and Witt indicated that further attention should be paid to the structural
adjustment to attract foreign travelers to Japan and balance the payment of deficit items [15]. Kulendran
adopted a cointegration analysis to estimate quarterly tourist flows to Australia from countries such
as the US and Japan, to investigate the economic impacts of tourist flows. Moreover, Kulendran
considered the factors affecting travel, such as income and airfare, and found that the estimated
long-run elasticity of the relative price variable for the UK and Japan is close to unity but is greater
than one for the US and New Zealand [16]. Jansen-Verbeke and Spee examined the interregional and
intraregional tourist flows within Europe and found that competition does not exist among countries
but among regions [11].

Coshall adopted spectral analysis to detect cycles within and between time-series datasets and
found that the leading cycles of dependencies rely on tourist flows and exchange rates [17]. Dimoska
and Petrevska considered the net flows of tourism services by analyzing the balance of payments
in Macedonia and revealed possible ways to increase tourism inflows, such as attracting foreign
tourists [18]. In addition, Patuelli, Mussoni, and Candela used an econometric model and found
that regions with world heritage sites in Italy can enhance tourist inflows, considering all else being
equal [19]. Degen examined nine main stations of the Beijing–Shanghai High-Speed Railway through
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SNA and identified the destination choice of tourists, spatial distribution, and travel time [1]. Then,
Degen compared the time-space distribution of tourist flow and found that tourism origins—Beijing,
Shanghai, and Nanjing—are strengthened as tourism centers, and tourism flow resulted in the
“Matthew effect” [1]. Here, the “Matthew effect” reflects the cumulative advantage of main cities as
tourism centers.

Lew and McKercher [4] identified the factors that could influence the movement patterns
of tourists and found that such patterns are influenced by four types of territorial and three
linear path models. Specifically, the four types of tourist movement behaviors in a destination
are “no movement,” “convenience-based movement,” “concentric exploration,” and “unrestricted
destination wide movement” [4]. They identified three movement pattern variations of tourists; namely,
“point-to-point,” “circular,” and “complex patterns” [4]. Zhong et al. studied the overnight travel
patterns of Chinese tourists and categorized tourists flow into pointing of tourist flow and inertial
state of pointing [8]. Three basic types of pointing were identified, namely, “city,” “seaside,” and
“sun-lust pointing.” Based on the extended contemporary urban transportation model, Zhong et al.
also identified the movement patterns of tourists to examine and enhance the attractiveness of a
destination [5]. Data about tourist movement or flow in a tourist destination are not enough to provide
detailed implications regarding tourism development in a destination. Hence, the flow patterns of
tourists in a certain region must be explored further to provide valuable implications for sustainable
tourism development.

2.2. Theory of SNA and Its Extension in Tourism

Diverse analytical methods are used to study tourists’ movement patterns, including co-integration
analysis, spectral analysis, and SNA [1,16,17]. The present study selects SNA because it can evidently
reflect the nodes during the changes or movements of tourists, which provides an overall picture
of the movement or flow patterns rather than the characteristics of individuals only [20]. The SNA
concept appeared before the 1930s, and researchers gradually built the concept of social structure and
recognized its importance as a social “fabric” and “web” [21]. Wasserman and Faust [20] noted that
SNA examines the relationships among people, organizations, or other related information and is
normally reflected as links or nodes to form a network. Otte and Rousseau also confirmed that SNA
can be used to investigate social structures [22].

Shih investigated the travel routes of drive tourists from 16 destinations in Nantou, Taiwan,
and provided the structural patterns of connected systems by applying SNA to tourism [23]. The findings
show that necessary facilities should be provided to different locations in Nantou, Taiwan [23]. Leung
et al. used SNA to examine 500 online trip diaries and found tourist movement patterns during the
Olympics in Beijing in 2008. The findings revealed that international tourists are mostly interested in
well-known traditional attractions, and their activities are within the central areas of Beijing [24]. Raisi,
Baggio, Barratt-Pugh, and Willson analyzed 1515 tourism websites and visualized the network structure
using SNA. They found that the SNA structure tends not to be hierarchical, and the communities tend
to be formed on the basis of the geographical locations [25]. David-Negre, Hernández, and Moreno-Gil
examined the spending pattern of tourists through SNA [26]. Jin et al. found and summarized three
movement patterns of tourists; namely, “diffusion from a single center,” “clustering to a single center,”
and “balancing between multiple centers” [10].

The literature has been constantly paying attention to the economic impacts of tourist flow since
the 1990s. Most previous studies only investigated tourist flow at the country level, and detailed
implications to a region or a destination are lacking to a certain extent. If the scale of the destination is
small with few attractions, then movement patterns of tourists/tourist flow can be easily identified.
By contrast, valuable practical implications can be provided for large-scale destinations by identifying
the movement patterns of tourists or tourist flow, which is more difficult in this context than
that of small-scale destination [27]. Although Lew and McKercher comprehensively indicated the
movement patterns of tourists, the current study focused on patterns between the locations of tourists’
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accommodations and attractions [4]. Lew and McKercher listed different types of tourist movements
and pointed out the factors, such as demand and supply and transportation networks [4]. However,
empirical studies lack data on tourist flows, which can help visualize how different regions interact and
compete with one another [19]. The present study visualizes and examines the tourist flow in different
prefectures in Tibet to provide not only an overall trend of tourist flow but also the flow patterns of
tourists in each of the prefectures. The objective is to promote sustainable tourism development and
maximize tourism revenue.

3. Methodology

Most previous studies adopted questionnaire surveys or secondary data to explore tourist flows
or patterns in a destination [19,26]. For instance, Zeng identified the characteristics of tourist flow of
Chinese tourists visiting Japan by retrieving 430 travel itineraries from travel agencies in China and
458 itineraries of independent tourists from their trip diaries [28]. Nevertheless, the aforementioned
traditional data collection methods, such as questionnaire surveys or secondary data, lack efficiency
and completeness. Toha and Ismail discussed the applicability of various tracking technologies, such as
global positioning system or land-based tracking technologies, to track the movement of tourists in
historical cities of Melaka. However, an empirical investigation is still absent [29].

Hence, considering the shortages of traditional data collection, such as questionnaire surveys,
the present study employed the concurrent data collection method through the mobile signal to obtain
rich data to gain comprehensive information of tourist flow. Recently, along with the wide adoption of
smartphones by tourists during travel, large volumes of user-generated data have become available
to generate rich data [5]. The present study tracked the movements of tourists in Tibet by retrieving
data via mobile phone signals of tourists. That is to say, mobile phone signal information from
China Unicom telecommunication service was retrieved. In other words, for tourists who used the
telecommunication service from China Unicom, their movements in Tibet were tracked. Specifically,
once tourists entered Tibet, their mobile phone signals were identified and tracked through their points
of entry. Similarly, once tourists left Tibet, points of exit were recorded. In the meantime, data were
encrypted to protect the privacy of tourists, and the encryption assures that the personal information
of tourists was kept confidential as no party can read or obtain this information. As a result, only their
movements in Tibet were tracked and recorded.

In summary, in October and November 2018, tourist inflows and outflows of different prefectures
(including domestic and international tourists) in Tibet were retrieved. October was selected because
China’s National Day is in this month, which has a long holiday and is the peak season of tourism in
Tibet. On the contrary, compared with October, November is the off-peak season for tourism in Tibet.
Thus, the present study selected the representative data in October and November as an example to
investigate the tourist flow pattern in peak and off-season in Tibet. The tourist flows of six regions
(i.e., from west to east Tibet); namely, Ngari, Nagqu, Xigaze, Lhasa, Shannan, and Nyingchi prefectures,
were retrieved based on the administrative regions in Tibet. Qamdo prefecture is not included because
it received lower tourist flows compared with that in other prefectures of Tibet.

4. Findings and Discussion

Figure 1 depicts the directions of tourist inflows, outflows, and the total tourist flow, including the
intensity of tourist flows, using software UCIENT and NETDRAW. The light blue circles represent
59 districts among six prefectures in Tibet, whereas the three dark blue circles signify tourist inflows,
outflows, and the total tourist flow. The degree of the thickness of the lines represents the intensity
of the tourist flow. The findings show that Lhasa prefecture (i.e., Tibet) is Tibet’s transportation hub.
In addition, Nagqu (i.e., Nagqu) and Xigaze (i.e., Samzhubze) prefectures are considered secondary
transportation hubs. Furthermore, Nyingchi (i.e., Nyngchi) and Ngari (i.e., Gar) prefectures are
supportive transportation hubs.
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the Lhasa prefecture received the most tourist flows, followed by Nagqu, Xigaze, Nyingchi, Shannan, 
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tourist inflows or outflows, present the number of total tourist flows in each prefecture in Tibet, 
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Figure 1. Direction and intensity of tourist flow.

Figure 2 further indicates tourist flow patterns and directions in different Tibetan prefectures.
The thickness of the lines represents the amount of tourist flows in different prefectures. The degree of
the thickness of the lines represents the intensity of the tourist flows. Overall, tourist flow patterns
are diversified among different prefectures in Tibet. Specifically, compared with other prefectures,
the Lhasa prefecture received the most tourist flows, followed by Nagqu, Xigaze, Nyingchi, Shannan,
and Ngari prefectures. The following sections will provide detailed information about the number
of tourist inflows or outflows, present the number of total tourist flows in each prefecture in Tibet,
compare the differences of tourist inflows and outflows, and identify the flow patterns of tourists.
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Table 1 shows the number of tourist inflows and outflows and the total number of tourist flows
in the Ngari prefecture in Tibet. Compared with other prefectures in Tibet, the Ngari prefecture has
relatively fewer tourist flows. The Gar district is a central place that connects the northern and southern
parts. In addition, no significant differences are found among tourist inflows, outflows, and the total
number of tourist flows in the Ngari prefecture in October and November of 2018. Located in the
western part of Tibet, the Ngari prefecture generally receives fewer tourists than its eastern parts.
The tourist flow pattern in the Ngari prefecture is very simple which is indicated by “a three-point
line.” Hence, tourism practitioners should consider the selling point of the Ngari prefecture, market its
attractions, further encourage the exploration of tourists, and increase its tourist flow in different parts
of the Ngari prefecture gradually.

Table 1. Tourist flow in Ngari prefecture.

Ngari Inflows
(October)

Inflows
(November)

Outflows
(October)

Outflows
(November)

Total
(October)

Total
(November)

Gar 210,981 139,296 539,797 716,301 750,778 855,597
Burang 14,087 5015 112,997 155,945 127,084 160,960
Rutog 1994 2337 66,248 98,390 68,242 100,727

Mean 75,687.08 48,882.70 239,680.79 323,545.34 315,367.87 372,428.04
Pair mean 26,804.38 −83,864.55 −57,060.17

t 1.186 −1.806 −2.389
df 2 7 7

Sig. (2-tailed) 0.357 0.213 0.139

df = Degrees of freedom.

Table 2 lists the number of tourist inflows and outflows and the total number of tourist flows of
the Nagqu prefecture in Tibet. Nagqu generally plays a central role in connecting different parts of
the Nagqu prefecture. Specifically, the Shuanghu district in the western part of the Nagqu prefecture
receives fewer tourist flows than other areas in the Nagqu prefecture. In addition, tourist flows are
concentrated in the central and eastern parts of Nagqu and are scattered in western parts, such as the
Xainze district. Through paired samples t-test, significant differences (p = 0.041) are found between
October 2018 and November 2018 regarding tourist inflows of the Nagqu prefecture. They are
significant at the 95% confidence interval. Specifically, the number of tourist inflows of the Nagqu
prefecture in October 2018 is higher than those in November 2018. This result indicates that, for the
Nagqu prefecture, compared with November, tourists prefer to visit Nagqu in October. In other words,
efforts can be made by the Tibet tourist bureau to attract more tourists to visit Tibet in November by
creating special themes, as an example.

Significant differences are found regarding tourist inflows of the Nagqu prefecture, whereas no
significant difference is found between tourist outflows and the total number of tourist flow. The tourist
flow of the Nagqu prefecture is characterized and reflected by the primary flows around the city center,
along with the secondary flows between the core and the minor nodes (i.e., Nagqu–Amdo–Nyainrong;
Nyainrong–Baqen–Nagqu). The tourist flow in Nagqu prefecture is generally indicated by the structure
of “diffusion from the main center” and “clustering to the main center.” Patuelli et al. [19] indicated
that an increase in world heritage sites cannot only lead to a 4% increase in tourist inflows but also
helps a certain region gain competitive advantages over other regions or districts. Hence, taking
advantage of the Nagqu center and highlighting the appeal of attractions in nearby districts to extend
the primary flows and increase the secondary flows can be considered. Lew and McKercher suggested
that tourists can venture further as they become familiar with a region, thereby helping a destination
increase secondary flows [4].
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Table 2. Number of tourist flow in Nagqu prefecture.

Nagqu Inflows
(October)

Inflow
(November)

Outflows
(October)

Outflows
(November)

Total
(October)

Total
(November)

Nagqu 254,298 76,819 1,417,534 2,539,949 1,671,832 2,616,768
Amdo 115,999 44,039 183,397 357,656 299,396 401,696

Sog 55,206 12,857 156,549 273,331 211,755 286,188
Biru 48,248 13,979 127,454 234,880 175,702 248,859

Baqen 23,458 6036 87,296 151,993 110,755 158,029
Baingoin 10,171 3000 66,831 110,719 77,002 113,719

Nyainrong 12,024 2834 63,565 107,115 75,589 109,949
Nyima 36,396 13,299 22,053 47,607 58,449 60,906
Lhari 6175 2064 37,994 78,866 44,169 80,931

Xainza 7865 2364 23,002 41,691 30,867 44,054
Shuanghu 9812 3784 3609 6462 13,421 10,246

Mean 52,695.65 16,461.32 199,025.90 359,115.41 251,721.54 375,576.74
Pair mean 36,234.326 −160,089.52 −123,855.192

t 2.345 −1.643 −1.498
df 10 10 10

Sig. (2-tailed) 0.041 0.131 0.165

df = Degrees of freedom.

Table 3 reveals the number of tourist inflows and outflows and the total number of tourist flows
in the Xigaze prefecture. The number of total tourist flow in the Xigaze prefecture indicates that the
Samzhubze district has the highest tourist flow, whereas the Gamba district has the lowest number of
tourist flows. In addition, the Samzhubze district acts as a central place connecting all the other districts
in the Xigaze prefecture. Moreover, the tourist flows in the eastern and western parts are relatively the
same. Through paired sample t-test, significant differences (p = 0.017) are found for tourist outflows
in the Xigaze prefecture between October 2018 and November 2018. They are significant at 95%
confidence. Regarding the total number of tourist flows of the Xigaze prefecture, the finding shows
that the p value is 0.062 and is significant at the 90% confidence interval. Specifically, tourist outflows
and the total number of tourist flows of the Xigaze prefecture in November 2018 is greater than those
in October 2018.

With the Tingri district as a center, tourist flows in the Xigaze prefecture are generally reflected by
the primary flows among core nodes, the tertiary flows between the core and the minor nodes, and the
normal moves among minor nodes. Thus, the Lhaze, Samzhubze, Bainang, and Tingri districts are
the centers in western, central, eastern, and southern Xigaze, respectively. In summary, the tourist
flow in the Xigaze prefecture is indicated by the structures of “balanced diffusion from the main
center or diffusion from multiple centers.” Although Lew and McKercher [4] indicated that certain
tourists prefer time-efficient travel routes, the number of and the attractiveness of the attractions can
effectively encourage tourists to extend their exploration in a certain region to achieve a balanced
tourism development in different parts of the prefecture.

Table 4 indicates tourist inflows and outflows and the total number of tourist flows in the Lhasa
prefecture. The Chengguan district in the Lhasa prefecture can be regarded as a distribution center
for tourists, whereas the Nyemo district receives the least tourists among all areas in the Lhasa
prefecture. Moreover, tourist flows are concentrated in the Chengguan and Doilungdeqen districts
and are scattered in three different directions (i.e., north, west, and eastern parts). Damxung, Quxu,
and Maizhokunggar districts represent the North, West, and East, respectively. A paired sample
t-test shows that significant differences (p = 0.094) exist between October 2018 and November 2018
regarding tourist outflows of the Lhasa prefecture. They are significant at the 90% confidence interval.
Specifically, the number of tourist outflows of the Lhasa prefecture in November 2018 is greater than
that in October 2018.
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Table 3. Tourist flow in Xigaze prefecture.

Xigaze Inflows
(October)

Inflows
(November)

Outflows
(October)

Outflows
(November)

Total
(October)

Total
(November)

Samzhubze 1,448,378 820,002 1,041,201 1,587,730 2,489,579 2,407,731
Gyangze 155,394 112,849 390,762 602,498 546,156 715,348
Yadong 90,274 61,572 197,020 380,285 287,294 441,856
Lhaze 86,163 50,927 219,331 293,309 305,494 344,237

Bainang 41,454 30,057 247,135 312,618 288,589 342,675
Ngamring 52,027 27,039 165,047 289,523 217,074 316,562

Sa’gya 75,691 50,271 138,439 179,724 214,130 229,995
Namling 103,507 94,099 65,544 91,882 169,050 185,981
Kangmar 27,369 19,342 75,425 124,151 102,794 143,493

Tingri 102,664 55,219 43,121 67,053 145,785 122,272
Xaitongmoin 56,035 36,641 46,816 75,090 102,850 111,731

Rinbung 31,170 25,562 63,130 81,907 94,300 107,469
Saga 56,758 30,050 31,673 59,683 88,431 89,734

Gyirong 38,491 29,420 20,964 34,365 59,456 63,785
Nyalam 42,411 28,571 15,654 25,658 58,064 54,229
Dinggye 23,477 17,139 10,214 20,771 33,691 37,911
Zhongba 30,667 15,251 9223 21,574 39,890 36,825
Gamba 7819 9044 3646 6077 11,465 15,121

Mean 137,208.12 84,058.64 154,685.84 236,327.68 291,893.96 320,386.33
Pair mean 53,149.473 −81,641.843 −28,492.370

t 1.564 −2.651 −2.002
df 17 17 17

Sig. (2-tailed) 0.136 0.017 0.062

df = Degrees of freedom.

Table 4. Tourist flow in Lhasa prefecture.

Lhasa Inflows
(October)

Inflows
(November)

Outflows
(October)

Outflows
(November)

Total
(October)

Total
(November)

Chengguan 6,597,353 3,557,333 3,557,333 5,466,361 10,154,686 8,743,031
Doilungdeqen 2,065,976 1,561,062 1,561,062 2,659,161 3,627,038 4,108,468

Damxung 236,443 373,228 373,228 592,174 609,671 720,842
Quxu 283,617 240,554 240,554 427,819 524,171 686,374
Dagze 294,275 98,970 98,970 189,459 393,245 474,621

Maizhokunggar 219,974 143,443 143,443 264,134 363,417 392,683
Lhunzhub 100,884 102,913 102,913 172,585 203,797 253,700

Nyemo 35,831 67,411 67,411 91,875 103,241 138,681

Mean 1,229,294.12 706,853.72 768,114.12 1,232,946.21 1,997,408.24 1,939,799.92
Pair mean 522,440.408 −464,832.089 57,608.319

t 1.286 −1.935 0.288
df 7 7 7

Sig. (2-tailed) 0.239 0.094 0.782

df = Degrees of freedom.

Significant differences are generally found on the tourist outflows of the Lhasa prefecture,
whereas no significant difference is found on tourist inflows of the Lhasa prefecture and the total
number of tourist flows. In summary, the tourist flow of the Lhasa prefecture is reflected in the
concentrated center with scattering in different directions. In other words, scenic tourist spots
(i.e., Potala Palace and Jokhang Temple) in the city center play dominant roles in influencing the overall
tourist flow. The tourist flow pattern in the Lhasa prefecture is indicated by the structure of “diffusion
from the main center.” The central tourist flow is similar to the findings of Leung et al. [24], that tourist
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activities were within the center area of Beijing during the Olympics in Beijing in 2008. However,
the tourist flow pattern in Tibet has further expanded in different directions.

Table 5 reveals the number of tourist inflows, outflows, and the total number of tourist flows
in the Shannan prefecture. In general, the Nedong district is a central place connecting the western,
southern, and eastern parts of the Nyingchi prefecture. This district also has the most tourist flows,
whereas Comai has the lowest number of tourist flows. Furthermore, Nedong and its nearby districts
receive more tourist flow, whereas the western, eastern, and southern parts receive less tourist flow.
Paired sample t-test shows significant differences (p = 0.020) between tourist outflows and the total
number of tourist flows (p = 0.015) of the Shannan prefecture from October to November 2018. They are
significant at the 95% confidence interval. Specifically, tourist outflows and the total number of tourist
flows in the Shannan prefecture in November 2018 is greater than that in October 2018.

Table 5. Tourist flow in Shannan prefecture.

Shannan Inflows
(October)

Inflows
(November)

Outflows
(October)

Outflows
(November)

Total
(October)

Total
(November)

Nedong 587,336 315,646 516,000 866,457 1,103,335 1,182,103
Gonggar 151,083 149,303 360,413 586,290 511,496 735,593
Chanang 54,672 46,220 168,573 220,406 223,245 266,625
Lhunze 39,785 30,461 137,149 194,442 176,933 224,902
Gyaca 58,320 42,163 82,902 150,281 141,222 192,444

Qusum 25,255 15,318 115,866 204,711 141,121 220,029
Nagarze 22,909 20,361 111,297 147,569 134,206 167,930
Sangri 59,675 35,378 45,572 90,763 105,247 126,141
Cona 24,256 15,873 51,268 86,673 75,523 102,545

Qonggyai 14,712 8808 23,970 34,512 38,682 43,321
Lhozhag 17,452 10,457 3781 6193 21,233 16,650
Comai 14,366 12,853 3951 6433 18,317 19,286

Mean 89,151.55 58,570.06 135,061.78 216,227.44 224,213.32 274,797.50
Pair mean 30,581.486 −81,165.667 −50,584.181

t 1.390 −2.716 −2.867
df 11 11 11

Sig. (2-tailed) 0.192 0.020 0.015

df = Degrees of freedom.

In general, significant differences are found between tourist outflows and the total number of
tourist flows. The tourist flow in the Shannan prefecture is generally indicated by the structures of
“clustering from the main center” and “diffusion from a clustered circle.” The identified tourist flow is
considered a relatively balanced tourist flow, reflecting the primary flows between core nodes and the
secondary flows scattered in different directions. Contemporary urban transportation models assume
that the majority of people will take the most efficient route in a tourist destination if possible [4,30].
However, the findings of the present study reflect that a region may achieve such a balanced tourist
flow by considering the convenience of transportation and the attractiveness of the attractions. Thus,
transportation is considered an important factor affecting the spatial distribution of tourist flow [4,31].

Table 6 shows tourist inflows and outflows and the total number of tourist flows in the Nyingchi
prefecture. The Nyingchi district in the Nyingchi prefecture is a central place that connects the areas
in three different directions in the Nyingchi prefecture. The Nyingchi district has the highest tourist
flow, whereas Nangxian has the lowest tourist flow. Furthermore, Nyingchi and its nearby districts
receive more tourist flows than the districts that are remote to the Nyingchi district. In other words,
districts that are far away from the Nyingchi district receive less tourist flows than nearby districts.
The paired sample t-test shows significant differences (p = 0.041) in tourist outflows in the Nyingchi
prefecture between October 2018 and November 2018. They are significant at the 90% confidence
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interval. Specifically, tourist outflows of the Nyingchi prefecture in November 2018 were more than
those in October 2018.

Table 6. Tourist flow in Nyingchi prefecture.

Nyingchi Inflows
(October)

Inflows
(November)

Outflows
(October)

Outflows
(November)

Total
(October)

Total
(November)

Nyingchi 1,379,217 709,339 768,614 1,243,659 2,147,831 1,952,998
Mainling 295,975 176,234 278,128 442,883 574,103 619,117

Bome 153,235 86,128 169,398 278,394 322,633 364,523
Gongbo’gyamda 171,079 72,965 123,301 220,892 294,380 293,857

Zayu 70,419 38,813 48,876 95,948 119,295 134,761
Nangxian 84,290 43,960 43,405 75,639 127,695 119,598

Mean 359,035.97 187,906.56 238,620.26 392,902.43 597,656.23 580,808.99
Pair mean 171,129.41 −154,282.16 16,847.24

t 1.700 −2.303 0.459
df 5 5 5

Sig. (2-tailed) 0.150 0.070 0.665

df = Degrees of freedom.

Tourist flow is generally concentrated in the Nyingchi district, and the flow is scattered in the
western and eastern parts. Gongbo’gyamda and Nangxian districts represent the western direction,
and the Zayu district indicates the eastern direction. In contrast to other prefectures, tourist flow in
the Nyingchi prefecture is different in attracting more tourist flow in the western part than that in the
eastern part. Similar to the tourist flow pattern identified in the Lhasa prefecture, the tourist flow
pattern in the Nyingchi prefecture is also indicated by the structure of “diffusion from the main center”
but with less tourist flow directions.

In conclusion, from a regional perspective, tourist flow in the western parts is lower than that
in the eastern parts of Tibet. Ma and Wu found that the spatial structure of a destination is not in a
state of equilibrium, and tourists tend to prefer the products in the eastern part of Xi’an, China [3].
The total number of tourist flows in different prefectures in November is generally more than that
in October 2018. Jin et al. [10] stated that the tourist flow pattern is characterized by “diffusion from
a single center,” “clustering to a single center,” and “balancing between multiple centers.” Findings
reveal that the tourist flow patterns of the Nagari, Lhasa, and Nyingchi prefectures mainly belong to
the “(diverse) diffusion from the main center.” The tourist flow pattern in Nagqu prefecture extends
the identified tourist flow pattern by adding “clustering to the main center” to “diffusion from the
main center.” By contrast, Xigaze and Shannan prefectures reflect different tourist flow patterns despite
what is identified by previous studies. The tourist flow pattern of the Xigaze prefecture is indicated
by “a balanced diffusion from the main center or balancing between multiple centers,” and that of the
Shannan prefecture is reflected by “diffusion from a clustered circle.” Furthermore, the tourist flow
patterns in different prefectures in Tibet are characterized by primary, secondary, and tertiary flows [10].

5. Implications and Conclusions

The present study uses the SNA theory to visualize tourist flow and specifically examine tourist
inflows, outflows, and the total number of tourist flow, thereby identifying tourist flow patterns in each
of the different prefectures in Tibet. The findings show that the Lhasa prefecture has the most tourist
flow among other prefectures in Tibet. Specifically, the Lhasa prefecture attracts the largest number of
tourist flow, followed by Nagqu, Xigaze, Nyingchi, Shannan, and Ngari prefectures. Similar to the
concept of distance decay [32,33], the findings of the present study reveal that distance also plays a
vital role in determining the amount of tourist flow in Tibet. The overall structure of the tourist flow
pattern is spreading from the center to outer parts, and the tourist flow in eastern parts is stronger than
that in western parts. Zhong et al. detected regional disparity and found that China’s eastern economic
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belt continues to have tourism-related benefits [8]. The present study extends SNA by integrating
tourist flow into the movement patterns of tourists to identify tourist flow pattern. The findings of
the present study not only provide an overall picture of the tourist flow in a certain region (i.e., Tibet)
but also indicate the detailed tourist flow pattern in each of the prefectures in Tibet. Furthermore,
they contribute to the literature by providing tourist flow pattern from a regional perspective and
extending the identification of the structures of tourist flow pattern identified by previous studies.

The findings of the present study also provide valuable practical implications to tourism
practitioners regarding the infrastructure construction of a certain region. Becken et al. [2] pointed
out that the information about international visitor arrivals to New Zealand can provide sufficient
information at a geographic level for infrastructure-related decision-making. The findings suggest
that the Tibet tourism bureau must consider increasing the tourist flow in the western part to balance
the development between eastern and western parts. The Ngari prefecture has the lowest tourist
flow. Thus, tourist practitioners must come up with corresponding measures, such as infrastructure
construction and transportation consideration, to attract more tourists. Among all different prefectures
in Tibet, the Shannan and Xigaze prefectures reflect a relatively balanced tourist flow that helps promote
healthy and sustainable tourism development. In other words, “balancing between multiple centers”
can be considered to facilitate the balanced tourism and economic development of different areas
in a region.

In conclusion, although previous studies have identified either movement patterns or itineraries
of tourists [4,5], considerations of tourist inflows and outflows are lacking. Hence, the present study
identifies the inflows and outflows of tourists in Tibet based on the SNA to provide implications
to balance its regional economic development and promote its sustainable tourism development.
Tourist flows in different prefectures in Tibet are identified and analyzed by retrieving data generated
by the mobile phone signal of China Unicom. The findings show that the Lhasa prefecture is the
transportation hub of Tibet. Tourist flow in the eastern part is generally stronger than that of the
western part in Tibet. The tourist flow pattern identified for different prefectures in Tibet mainly
includes “(diverse or balanced) diffusion from the main center,” “clustering to the main center,” and
“diffusion from a clustered circle.” In addition, future studies can be extended to other countries and
regions to investigate tourist flow patterns to promote sustainable development by balancing regional
economic development. The present study has three limitations. First, positioning-related errors may
exist through tracking tourist flow by a mobile signal. In addition, the present study only tracked flow
patterns of tourists who used the China Unicom telecommunication service, but those tourists who
used other mobile telecommunication companies were not tracked. Moreover, the present study only
investigated tourist flow patterns in each of the prefectures in Tibet, and tourist flow patterns that
cross different prefectures were not considered. Hence, future research can track the flow patterns of
tourists who use different mobile telecommunication companies and compare the differences in tourist
flow patterns who use different mobile telecommunication companies. Future studies can further
explore the different preferences of tourists from different countries or origins and examine tourist
flow patterns that cross regions to provide accurate implications for tourism practitioners regarding
regional tourism development.
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