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Abstract: In order to explore the intrinsic relationship between rail transit and
urban tourism, this study employs a combination of literature review, expert con-
sultation, and analytic hierarchy process. An online and offline dual-channel sur-
vey was conducted through the Credamo platform, collecting 1,253 valid re-
sponses. The sample covers different age groups, income levels, and regions, and
the survey includes six core dimensions. The survey results show: 1) The 21-40
age group has the highest tourism consumption capacity and travel tendency; 2)
Income is positively correlated with willingness to travel, while the correlation
becomes negative among high-income, busy groups; 3) Groups relying on the sub-
way for daily transportation are more likely to choose it for tourism and prefer ac-
commodation near subway stations; 4) The development level of the subway net-
work is an important factor in destination choice; 5) Empirical analysis of 10 sam-
ple cities shows that tourists’ subway use is strongly correlated with subway
mileage, while satisfaction is moderately correlated with transfer factors, con-
firming a significant association between rail transit and tourism. This study also
incorporates urban cultural resources, tourism appeal, population density, and
ground transportation into its theoretical framework, emphasizing that rail tran-
sit does not influence urban tourism independently. Instead, by improving the ac-
cessibility of cultural tourism resources, optimizing visitors’ spatial movement
patterns, and reducing travel time costs, it interacts with the distribution of urban
cultural spaces and tourism resources to shape visitors’ behavioral decisions.
Based on these findings, the study concludes that a multidimensional interactive
relationship exists between urban rail transit and urban tourism, providing theo-
retical and practical references for rail transit network optimization, cultural
tourism resource allocation, and urban tourism governance.

Keywords: Rail transit; Urban tourism; Questionnaire survey; Correlation;
Tourism resource allocation

Introduction

As an important component of the modern urban trans-

ther embedded in tourists’ perception, selection, and con-
sumption of urban cultural resources.

portation system, rail transit not only serves the daily com-
muting needs of urban residents, but has also gradually be-
come a vital form of infrastructure connecting tourist attrac-
tions, historic districts, commercial centers, cultural venues,
and public leisure spaces. As urban tourism shifts from tra-
ditional sightseeing toward cultural experience, leisure con-
sumption, and integrated spatial experience, the influence of
rail transit on urban tourism is no longer confined to the
level of “transport accessibility”; rather, it has become fur-

As the core of modern urban transportation, rail transit
integrates into the urban transport system with characteris-
tics of green safety, speed, and convenience. It is not only the
key link to connect cultural and tourism resources and stim-
ulate consumption [1], but also aligns with the logic of traffic
optimization and the reshaping of the regional tourism flow
structure. Among these, the subway can alleviate surface
congestion and enhance transportation efficiency. By relying
on its routes to connect scenic spots, business districts, and
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other cultural tourism nodes, it fosters consumer clusters
and empowers the integrated development of culture and
tourism. However, influenced by the differences in network
planning and resource endowment, the spatial correlation
between the subway and cultural tourism nodes exhibits sig-
nificant regional differentiation characteristics [2].

From the perspective of cultural tourism, the attractive-
ness of urban tourism derives not only from natural land-
scapes or commercial consumption spaces, but also from
cultural resources such as museums, historic and cultural
districts, intangible cultural heritage exhibition spaces, ur-
ban landmarks, and art galleries. By shortening the temporal
distance required for tourists to reach these cultural re-
sources and reducing the cost of cross-regional visits, rail
transit can significantly enhance tourist accessibility to cul-
tural resources and improve the efficiency of tourism con-
version. Therefore, research on the relationship between rail
transit and urban tourism should not remain limited to
transport mileage and tourists’ travel preferences; it should
also examine how rail transit influences tourists’ access to,
experience of, and consumption within urban cultural spa-
ces. There are still some gaps in existing research: first, there
is a noticeable lack of studies on the impact mechanism of
the subway on urban tourism development and its quantita-
tive evaluation; second, the actual driving effect of rail tran-
sit on urban tourism needs further empirical research for
validation. Third, although some studies have examined the
influence of rail transit on the spatial structure of tourism,
they insufficiently incorporate “culture” as a core element of
urban tourism and rarely discuss how rail transit affects
tourist behavior by connecting cultural attractions, historic
districts, and consumption spaces. Fourth, in empirical anal-
ysis, some studies tend to directly interpret the correlation
between rail transit mileage and tourists’ propensity to
travel as a causal relationship, while neglecting the effects of
control variables such as urban tourism attractiveness, pop-
ulation density, surface traffic congestion, city recognition,
and cultural resource endowment. As a result, there is a cer-
tain risk of “spurious correlation.”

From a historical development perspective, the world's
first subway was built in the UK in the 1820s, pioneering un-
derground urban transportation and providing a new path
for expanding urban cultural and tourism spaces. In the
1960s, a global wave of subway construction emerged, and
countries integrated cultural and tourism resources along
subway lines, making it the core carrier for underground
space development and the exploration of cultural tourism
value. The construction of subways in China started rela-
tively late [3]. In 1961, the first subway in Beijing began con-
struction, and after eight years, a 23.6-kilometer line was
completed and put into operation. This marked the begin-
ning of a new era in urban underground transportation in
China and laid the foundation for later connecting cultural
and tourism resources with rail transit and building distinc-
tive cultural and tourism routes.

From the perspective of functional value, rail transit
plays a key role in modern cities. It not only improves urban

transportation but also breaks the limitations of a single
mode of travel [4]. It deeply integrates into the urban trans-
portation system, driving economic development, optimiz-
ing spatial structure, extending functional boundaries, and
improving resource allocation, thus becoming an important
support for the integration of culture and tourism. This ef-
fect not only aligns with the analysis by Li Jinglong et al. [5]
on the deep connection between urban tourism and urban
development but also validates Wei Xiao'an's [6] view on the
core role of transportation elements in the construction of
tourism cities, providing theoretical anchor points for subse-
quent research. More specifically, the influence of rail transit
on urban tourism is mainly reflected in three dimensions.
First, at the level of transport accessibility, metro networks
can shorten the travel time of tourists among scenic areas,
commercial districts, and cultural nodes, thereby improving
the efficiency of tourism activities. Second, at the level of
spatial organization, rail transit routes and stations influ-
ence the scope of tourist activities, enabling originally scat-
tered tourism resources to be incorporated into continuous
urban tourism routes. Third, at the level of cultural experi-
ence, rail transit enhances the accessibility of cultural
venues, historic districts, and urban public cultural spaces,
strengthening tourists’ depth of perception of urban culture
and thereby influencing tourism satisfaction and destination
choice.

Based on the above theoretical and practical foundation,
foreign scholars have conducted empirical research on the
relationship between the two. Kormoss IBF [7], focusing on
Northwestern Europe, revealed the potential impact of fu-
ture transportation patterns on the tourism industry by ex-
amining the interaction between transportation and
tourism. Becker C and George B P [8], using the Madrid
Metro as a case study, empirically demonstrated that the lay-
out of subway lines and station settings have significant sub-
urban effects, promoting population aggregation, enhancing
land-use efficiency, and driving the integration of tourism
resources and industrial prosperity, providing a reference
from outside the country.

Domestic scholars, on the other hand, focus on local ur-
ban cases for in-depth research from multiple perspectives.
Hu Jiangchuan [9], based on cultural capital theory, pro-
posed that the subway has transcended its role as a mere
transportation tool and has become a composite carrier
with functions of transportation, industrial clustering, and
cultural bearing, providing core support for the prosperity
of tourism. Bian Xianhong and Weng Biyun [10], using
Hangzhou as a case study, confirmed that improving the ac-
cessibility of tourism peripheral areas can stimulate de-
mand, drive the extension of growth poles, and empower the
construction of new urban districts. Zhang Ning and Zhang
Xiaoling [11], using Nanjing as a case study, systematically
analyzed the empowerment mechanism of the subway on
the tourism industry from the dimensions of spatial integra-
tion, scope expansion, product innovation, and demand
adaptation. Overall, however, existing studies have mostly
examined rail transit from the perspectives of transporta-
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tion infrastructure construction, accessibility improvement,
and tourism mobility efficiency, while discussions of the re-
lationship between rail transit and urban cultural tourism
resources remain relatively insufficient. Particularly at the
empirical level, further improvements in research design
and econometric modeling are still needed to distinguish the
effect of rail transit itself from the combined effects of fac-
tors such as urban tourism attractiveness, population size,
cultural resource density, and surface transportation condi-
tions.

In conclusion, as the degree of integration between ur-
ban rail transit and urban tourism continues to deepen, re-
lated theoretical systems become more refined, and empiri-
cal research methods are constantly optimized, the study of
the impact of the subway on urban tourism development has
become a hot topic in academia. Existing research has con-
ducted extensive exploration in this area, accumulating rich
theoretical achievements and empirical experience, provid-
ing a solid foundation for this study. However, it also high-
lights the research gaps mentioned earlier: existing studies
still have significant shortcomings in analyzing the impact
mechanism of the subway on urban tourism development
and in its quantitative evaluation. The actual driving effect of
rail transit on urban tourism also requires deeper empirical
research for verification. This clarifies the core entry point
and research direction for this study. Therefore, this paper
takes ten major Chinese cities—Beijing, Shanghai,
Guangzhou, Shenzhen, Chengdu, Wuhan, Chongqing, Xi'an,
Nanjing, and Hangzhou—as its research objects. By combin-
ing questionnaire survey data with city-level indicators, it
focuses on analyzing the influence of rail transit on tourists’
transportation choices, accommodation preferences,
tourism experiences, and destination choices. Meanwhile,
based on existing variables such as metro mileage and trans-
fer coefficients, this paper further emphasizes the impor-
tance of control factors including urban cultural tourism re-
sources, urban tourism attractiveness, and the transporta-
tion environment, in order to enhance the explanatory
power and rigor of the research conclusions. Through this
study, references can be provided for urban rail transit plan-
ning and tourism resource development, while also offering
supplementary insights into transportation-tourism inter-
action research in the context of urban culture-tourism inte-
gration.

Research Methods and Data

Research methods

This study employs two core research methods:

First, the questionnaire survey method. Targeting groups
from different regions, age ranges, income levels, and
tourism experiences, a questionnaire survey is conducted
through both online and offline channels via the Credamo
platform to collect basic research data.

Second, the data analysis method. The survey data is sub-
jected to statistical analysis to clarify the general relation-
ship between rail transit and urban tourism. At the same

time, regional differentiated indicators are integrated to
deeply explore the core influencing factors.

Third, the analytic hierarchy process is applied. In this
paper, the analytic hierarchy process is specifically used to
determine the indicator weights for evaluating the value of
rail transit in influencing urban tourism. Based on the re-
search objectives, an evaluation system consisting of a “tar-
get layer—-criterion layer-indicator layer” is constructed.

Fourth, the literature analysis method is adopted. By re-
viewing relevant studies on urban tourism, transport acces-
sibility, cultural capital, tourism spatial structure, and rail
transit network effects, this paper provides theoretical sup-
port for the construction of the research framework.

Fifth, the expert consultation method is used. During the
process of questionnaire design and indicator system con-
struction, this paper solicits opinions from experts in rele-
vant fields, focusing on whether the indicator settings are
reasonable, whether the questionnaire items can reflect
tourists’ actual behavior, and whether the AHP evaluation
indicators are hierarchical and operational. The results of
expert consultation are mainly used to optimize the ques-
tionnaire structure, revise the wording of indicators, and
provide a basis for the subsequent construction of the judg-
ment matrix (Figure 1).

Research subjects

The survey on the impact of rail transit on urban tourism
included 1,253 respondents from different age groups and
regions across provinces and cities. The respondents have
visited cities such as Beijing, Shanghai, Guangzhou, Shen-
zhen, Chengdu, Wuhan, Chongqing, Xi'an, Nanjing, and
Hangzhou, with the purpose of tourism. The sample selec-
tion is based on the following criteria:

1. The above-mentioned cities (as shown in Figure 2) are
representative examples in China with leading rail transit
mileage and visitor reception volume, having established
or progressively perfected their rail transit systems. By
selecting visitors as the survey subjects, the study essen-
tially focuses on cities with high-level integration of rail
transit and cultural tourism, ensuring the representative-
ness and typicality of the sample. At the same time, these
ten cities are highly representative in terms of historical
and cultural resources, urban commercial vitality,
tourism reputation, and rail transit development. For ex-
ample, Beijing, Xi'an, Nanjing, and Hangzhou possess
prominent historical and cultural tourism resources,
while Shanghai, Guangzhou, Shenzhen, Chengdu, and
Chongqing are typical examples in terms of modern ur-
ban tourism, commercial consumption, and public trans-
portation network construction. Therefore, using these
cities as sample cities can effectively reveal the differ-
ences in the impact of rail transit on tourism activities
across different types of cities.

2. Different age groups were selected to explore the differ-
entiated impact of age on respondents' perception of the
value of rail transit's empowerment of urban tourism.
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Figure 1| Research Framework

Age affects not only tourists’ physical conditions and
tourism consumption preferences, but also their adapt-
ability to metro ticket purchasing, transfers, walking con-
nections, and other travel procedures. Therefore, this pa-
per treats age as an important individual characteristic
variable to analyze differences among age groups in their
tendency to use rail transit for tourism purposes.

3. Various income groups were included to verify the influ-
ence of income differences on the perception of this
value. Income level affects tourists’ trade-offs among
travel costs, accommodation location, tourism comfort,
and time efficiency. In general, middle- and high-income
groups may pay greater attention to travel efficiency and
accommodation convenience, whereas lower-income
groups may be more concerned about transportation
costs. Therefore, incorporating income as a variable in
the analysis helps explain differences in how different
tourist groups perceive the tourism value of metro sys-
tems.

4. Different origin groups were incorporated to explore the
potential role of the rail transit support situation in the
respondents’ hometowns on their dependence on rail
transit during their tourism activities and related value
perceptions. Whether a respondent’s place of residence
has a rail transit system influences their daily travel
habits and familiarity with metro use. Respondents who
have long lived in cities with metro systems are often
more likely to develop metro dependence and habitual

metro use, whereas respondents whose places of resi-
dence lack metro systems may be less inclined to choose
the metro during tourism because they are unfamiliar
with procedures such as ticket purchasing, transfers, and
route identification. Therefore, this variable can serve as
an important control factor for explaining differences in
tourists’ metro usage.

Variable selection and model design

This paper regards metro mileage as one of the impor-
tant explanatory variables influencing tourists’ propensity
to choose the metro, and conducts a comprehensive analysis
by incorporating factors such as urban tourism attractive-
ness, population density, surface traffic conditions, and cul-
tural tourism resources.

Explained variables

This paper establishes two core explained variables. The
first is tourists’ propensity to choose the metro, denoted as
Y,. This variable is represented by the proportion of tourists
in each sample city who choose the metro as their primary
mode of transportation during tourism, and is used to mea-
sure tourists’ degree of dependence on the metro in the
process of urban tourism. The second is tourists’ satisfaction
with the metro, denoted as Y, This variable is represented
by the proportion of tourists in each sample city who report
being satisfied or very satisfied with their metro travel expe-
rience, and is used to measure tourists’ subjective evaluation
of the service quality of rail transit for tourism purposes.
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1:7 400 000

City Name:
1.Beijing
2.Xian
3.Nanjing
4.Shanghai
5.Hangzhou
6.Wuhan
7.Chengdu
8.Chongqing
9.Guangzhou
10.Shenzhen

Figure 2 | Map showing the locations of the top ten cities

Core explanatory variables

This paper sets two core explanatory variables. The first
is metro operating mileage, denoted as X, which is used to
reflect the scale of the urban rail transit network. The longer
the metro operating mileage, the wider the route coverage,
and the greater the convenience for tourists in reaching
scenic areas, commercial districts, and cultural venues. The
second is the transfer coefficient, denoted as X,, which is
used to reflect the transfer structure and route connectivity
of the urban rail transit network. An appropriate number of
transfer nodes can improve connectivity efficiency among
routes; however, excessive transfer complexity may also in-
crease tourists’ travel burden. Therefore, its effect on satis-
faction may not follow a simple linear relationship.

Control variables

To avoid mistakenly attributing a city’s inherent attrac-
tiveness to the influence of rail transit, this paper further in-
troduces the following control variables. First, urban
tourism attractiveness, denoted as C,, can be approximated
by the number of tourist visits, the scale of tourism recep-
tion, or the number of respondents in the questionnaire who
have visited the city. Cities with stronger tourism attractive-
ness may obtain higher tourist arrivals and travel frequency
even when their rail transit conditions are only average. Sec-
ond, the level of cultural tourism resources, denoted as C,,
can be measured by the density of major cultural attractions,
historic districts, museums, cultural landmarks, and other
resources in the city. The richer the cultural tourism re-
sources, the more evident the supporting role of rail transit

in facilitating tourists’ spatial mobility and cultural experi-
ence. Third, population density, denoted as C, affects urban
traffic congestion, metro passenger-flow pressure, and
tourists’ travel comfort, and may therefore influence both
whether tourists choose the metro and how they evaluate
their satisfaction with it. Fourth, surface traffic conditions,
denoted as C, When surface road congestion is severe,
tourists are more likely to choose the metro, which offers
relatively stable travel times; conversely, in cities where sur-
face transportation is more convenient, tourists’ depen-
dence on the metro may decline. Fifth, metro conditions in
the place of residence, denoted as C,, are used to indicate
whether respondents have long lived in a city with a metro
system, thereby controlling for the influence of daily travel
habits on tourism transportation choices.

Model specification
In the analysis of tourists’ propensity to choose the
metro, this paper constructs the following basic model:

Yl =0 + a1X1 + a2C1 + a3C2 + a4C3 + a5C4 + e (1)

where Y, represents tourists’ propensity to choose the
metro, X, represents metro operating mileage, C1 to C , re-
spectively represent urban tourism attractiveness, the level
of cultural tourism resources, population density, and sur-
face traffic conditions, and ¢ is the random error term.

In the analysis of tourists’ satisfaction with the metro,
this paper constructs the following basic model:
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Y, =fo+biXo + Xy + 3G+ fuCs+ BsCs + - (2)

where Y, represents tourists’ satisfaction with the metro,
X, represents the transfer coefficient, X, represents metro
operating mileage, C,, C,, and C; respectively represent the
level of cultural tourism resources, population density, and
metro conditions in the place of residence, and p is the ran-
dom error term.

It should be noted that, since the number of sample cities
in this paper is ten, the city-level regression analysis is more
exploratory in nature. It is mainly intended to reveal statisti-
cal associations and directional characteristics among vari-
ables, rather than to conduct causal identification in the
strict sense. To improve the robustness of interpretation,
this paper combines questionnaire results, descriptive sta-
tistics, cross-tabulation analysis, and theoretical mecha-
nisms to make comprehensive judgments, thereby avoiding
excessive conclusions based solely on a single regression re-
sult.

Research framework and analytical logic

The research framework of this paper can be summa-
rized as four links: “rail transit conditions—tourism re-
source connectivity—tourist behavioral response—urban
tourism effects.”

First, rail transit conditions include factors such as metro
operating mileage, number of lines, transfer coefficient, sta-
tion coverage, and ticket-purchasing convenience, which de-
termine the basic conditions for tourists’ mobility within the
city.

Second, tourism resource connectivity is mainly reflected
in the ability of rail transit to connect tourism nodes such as
scenic areas, commercial districts, cultural venues, and his-
toric districts. Rail transit does not affect tourism activities
in isolation; rather, it exerts its influence by improving acces-
sibility among tourism resources and enhancing the effi-
ciency of their spatial combination.

Third, tourist behavioral response includes whether
tourists choose the metro as their primary mode of trans-
portation, whether they tend to stay near metro stations,
whether they believe that a well-developed metro network
can improve the tourism experience, and their level of satis-
faction with metro-based tourism services.

Fourth, urban tourism effects are reflected in the im-
provement of tourism experience, the expansion of tourism
space, the enhancement of cultural resource utilization effi-
ciency, and the release of cultural-tourism consumption po-
tential.

Based on the above logic, this paper argues that the influ-
ence of rail transit on urban tourism does not operate
through a single pathway. Instead, it is a composite mecha-
nism formed by the joint effects of transport accessibility, ac-
cessibility to cultural resources, tourists’ travel habits, and
the city’s overall attractiveness. The subsequent question-
naire analysis and regression analysis will be conducted
around this framework.

Questionnaire Survey on the Impact and

Value of Rail Transit on Urban Tourism

Questionnaire design

In order to scientifically explore the impact value of rail
transit on urban tourism and accurately capture the cogni-
tive and behavioral tendencies of the survey subjects, this
study combines multiple research methods, including litera-
ture review, expert consultation, and analytic hierarchy
process, to systematically design a questionnaire on the im-
pact value of rail transit on urban tourism. The question-
naire serves as the core tool for developing a comprehensive
evaluation standard for assessing the impact of rail transit
on urban tourism, ensuring the scientific nature of the sur-
vey process and the reliability of the results.

The survey adopts a random sampling method to select
respondents, with a total of 1,253 participants from differ-
ent age groups and regions. This approach considers both
the heterogeneity and randomness of the sample, providing
a reasonable sample base for subsequent analysis of cogni-
tive differences and exploration of influencing factors. The
questionnaire content is closely aligned with the core of the
study, on one hand collecting basic information such as the
geographical coordinates and local cities of the respondents,
and on the other hand, designing a series of selective ques-
tions focusing on respondents’ perceptions and behavioral
tendencies regarding the impact of rail transit on urban
tourism. Specific questions include whether they prefer to
choose the subway as the main transportation mode for
tourism, whether they prefer to stay near subway stations,
whether they prioritize cities with well-developed subway
networks as travel destinations, and their satisfaction with
subway tourism services in cities they have visited. At the
same time, the questionnaire incorporates respondents’ at-
tention to urban cultural resources into the analysis. Specifi-
cally, it examines whether respondents tend to visit cultural
attractions along metro lines, whether they believe the
metro improves the convenience of urban cultural experi-
ences, and whether they pay attention to the connections
between metro stations and historic districts, museums, and
urban landmarks. This design helps reveal that rail transit
does not influence tourism activities merely through “in-
creased mileage,” but rather acts on urban tourism experi-
ences by improving the accessibility of cultural resources,
reducing the cost of cross-regional visits, and optimizing
tourists’ itinerary organization. In order to further explore
the core driving factors behind the differences in respon-
dents' perceptions of the impact of rail transit on urban
tourism, the questionnaire also includes questions about age
group, average annual income, and other relevant informa-
tion to enrich the data collection dimensions.

The questionnaire structure consists of seven core mod-
ules: first, the questionnaire title; second, survey instruc-
tions; third, basic information of respondents; fourth, per-
ceptions of the relationship between rail transit and urban
tourism; fifth, perceptions of accessibility to cultural tourism
resources through rail transit; sixth, personal travel prefer-
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Table 1| Indicator System Based on the Analytic Hierarchy Process

Target Layer Criterion Layer

Indicator Layer

Value of rail transit in influencing urban tourism  Transport accessibility
Value of rail transit in influencing urban tourism

Value of rail transit in influencing urban tourism

Tourism experience
Cultural resource
connectivity

Travel cost and service
convenience

Value of rail transit in influencing urban tourism

Metro operating mileage, station coverage, transfer convenience
Degree of time savings, riding comfort, safety, tourist satisfaction
Number of cultural attractions along metro lines, degree of connection
with historic and cultural districts, cultural guidance services

Fare rationality, ticket-purchasing convenience, accommodation
convenience around metro stations

Table 2 | Judgment Matrix for the Criterion Layer

Table 3 | Weight Results for the Criterion Layer

Criterion Layer Transport Tourism Cultural Resource Travel Cost and Criterion Layer Weight
Accessibility Experience Connectivity Service Convenience

Transport 1 2 2 3 Transport accessibility 0.424
accessibility

Tourism experience 1/2 1 1 2 TRUE SPETENES 0.227
Culturallr('esource 172 1 1 2 Cultural resource connectivity 0.227
connectivity

Travel cost and /3 172 1/2 1 Travel cost and service convenience 0122

service convenience

ences and travel experiences; and seventh, concluding re-
marks. By adding the module on “perceptions of accessibil-
ity to cultural tourism resources,” this study can more com-
prehensively analyze the role of rail transit in the integration
of culture and tourism. The questionnaire structure was sys-
tematically refined, and each question was accompanied by
clear completion guidelines and detailed explanations to en-
sure that respondents could accurately understand the re-
quirements and reduce response bias.

To improve the quality of the questionnaire, this study
conducted a small-scale pilot test before formal distribution
and adjusted the wording of some items based on the feed-
back received. For example, the question “Do you think the
metro contributes to urban tourism?” was further refined
into more specific questions, such as “Do you think the
metro helps tourists reach scenic areas?”, “Do you think the
metro helps tourists reach cultural venues?”, and “Do you
think the metro can reduce transfer time between tourist at-
tractions?” This refinement helps reduce respondents’ mis-
understanding and improves the interpretability of the
questionnaire data.

In the questionnaire design and indicator evaluation, this
study further constructs an analytic hierarchy model for as-
sessing the value of rail transit in influencing urban tourism.
The model consists of three levels: the target layer, the crite-
rion layer, and the indicator layer.

The target layer is the value of rail transit in influencing
urban tourism. The criterion layer includes four dimensions:
transport accessibility, tourism experience, cultural re-
source connectivity, and travel cost and service convenience.
The indicator layer includes specific indicators such as
metro operating mileage, station coverage, transfer conve-
nience, degree of travel time savings, riding comfort, safety,
tourist satisfaction, number of cultural attractions along
metro lines, degree of connection with historic and cultural
districts, cultural guidance services, fare rationality, ticket-

purchasing convenience, and accommodation convenience
around metro stations, as shown in Table 1. Based on expert
consultation, this study constructs the judgment matrix for
the criterion layer, as shown in Table 2. After calculation, the
weight results for the criterion layer are presented in Table
3.

The maximum eigenvalue of the judgment matrix is ap-
proximately 4.010, the consistency index, Cl, is approxi-
mately 0.0035, and the consistency ratio, CR, is approxi-
mately 0.0038, which is less than 0.10. This indicates that
the judgment matrix passes the consistency test and that the
weight results have an acceptable level of rationality. The
weight results show that transport accessibility remains the
primary factor through which rail transit influences urban
tourism. However, the weights of cultural resource connec-
tivity and tourism experience are equal, indicating that the
role of rail transit in urban tourism is reflected not only in
“whether tourists can reach destinations,” but also in
“whether rail transit can better connect cultural resources
and improve the tourism experience.”

Questionnaire distribution
Content of the questionnaire distribution

The main content of this questionnaire focuses on three
core data collection modules, as detailed below:

1. Basic Information Module of Respondents: This module
collects basic demographic information from the respon-
dents, including gender, occupation, age, average annual
income, and the city of residence. This data supports the
subsequent exploration of cognitive differences in the
impact of rail transit on urban tourism across different
groups.

2. Perception of Rail Transit and Urban Tourism Module:
This module focuses on respondents' perceptions and
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behavioral tendencies regarding the relationship be-
tween rail transit and urban tourism. It includes core
content such as the evaluation of the importance of the
subway in urban tourism, whether they prefer to choose
the subway as the primary transportation mode for ur-
ban tourism, whether they prefer to stay near subway
stations, and whether they tend to choose cities with
well-developed subway networks as travel destinations.

3. Tourism Travel Experience Module: This module primar-
ily investigates respondents' travel-related experiences,
including the cities they have visited for tourism,
whether they have used rail transit during their tourism
activities in those cities, and their evaluation of the con-
venience of the city's rail transit system.

4. The cultural tourism resource perception module fo-
cuses on respondents’ perceptions of the relationship be-
tween the metro and urban cultural tourism resources.
This includes whether the metro improves the conve-
nience of visiting cultural attractions, whether it en-
hances respondents’ willingness to visit urban historic
and cultural districts and cultural venues, and whether
they believe that the distribution of cultural resources
along metro lines influences their tourism route plan-
ning.

Based on the previous support from literature review
and expert consultation methods, the tourist survey ques-
tionnaire on the impact of rail transit on urban tourism has
been highly endorsed by experts in terms of content design,
structural rationality, and overall conception. This indicates
that the questionnaire has high validity and is ready for for-
mal distribution. During the expert consultation process,
some experts pointed out that urban tourism is not influ-
enced solely by transportation conditions, but also by fac-
tors such as city recognition, scenic attraction appeal, cul-
tural resource density, and the level of commercial services.
Therefore, in the subsequent analysis, this paper does not
treat metro mileage as an independent decisive factor. In-
stead, it regards metro mileage as one important variable in-
fluencing tourist behavior and interprets it in combination
with other control variables.

Method of questionnaire distribution

This study uses both online and offline channels for the
questionnaire survey. Due to practical space limitations, the
data collection is primarily conducted through online QR
code surveys. In the implementation process, an electronic
questionnaire was designed and published through the
Credamo system. Once respondents fill out the survey on-
line, all valid data is collected and integrated through the
system's backend.

Data collection was carried out through three methods:

1. Using the QR code generated by the Credamo system to
collect questionnaires from respondents in different re-
gions across the country.

2. Distributing paper questionnaires in high-traffic areas
that meet the characteristics of the research subjects.

3. Sharing the survey QR code and fill-in link through vari-
ous online communities and QQ groups to widely collect
feedback from tourists.

To enhance the validity and participation rate of the sur-
vey, this study relied on the Credamo platform, offering a red
envelope incentive to participants who completed the sur-
vey. Participants must fully complete the questionnaire in
order to receive the red envelope reward at the end of the
survey. Additionally, to ensure the authenticity and com-
pleteness of the data, mandatory fields and a time-limited
submission mechanism were set up to avoid missing content
and ensure the standardization of data collection.

During the data cleaning stage, this study established
three criteria for excluding invalid questionnaires. First,
questionnaires with an obviously short completion time,
which could not ensure careful responses, were excluded.
Second, questionnaires with clear contradictions among log-
ically related items were removed, such as cases in which re-
spondents had never visited a sample city but nevertheless
evaluated their satisfaction with that city’s metro system.
Third, questionnaires showing highly mechanical or contin-
uously repetitive response patterns were excluded. Through
these procedures, the interference of invalid samples with
the research conclusions was minimized as much as possi-
ble.

A total of 1,300 questionnaires were distributed, with
1,278 returned. After excluding 25 invalid questionnaires,
1,253 valid questionnaires were obtained, including 1,197
electronic questionnaires and 56 paper questionnaires. The
effective response rate was 96.38%. According to related re-
search on sociology questionnaire response rates, the mini-
mum acceptable valid response rate for surveys is 90%
[12,13]. The effective response rate of this survey is signifi-
cantly higher than the standard value, meeting the data col-
lection requirements for this study.

In terms of sample structure, the questionnaire covers
groups with different ages, income levels, places of resi-
dence, and tourism experiences, and can therefore reason-
ably reflect tourists’ tendencies to use rail transit and their
subjective evaluations during urban tourism. However, it
should be noted that the questionnaire sample still consists
of tourists’ subjective behavioral data, which may be affected
by factors such as recall bias, personal preferences, and im-
pressions of cities. Therefore, in the subsequent analysis,
this study combines questionnaire data with city-level rail
transit indicators to improve the robustness of interpreta-
tion.

Integration of questionnaire results
Analysis of the overall situation of the questionnaire
survey

Before officially conducting the questionnaire survey,
this study made a forward-looking prediction of the survey
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Figure 3 | Age Composition of Survey Respondents

results and conducted a detailed comparison and in-depth
analysis between the predicted results and the actual col-
lected data. Overall, the demographic characteristics of the
survey respondents were highly consistent with the pre-
dicted results, supporting the high scientific and reliability
of the data collected, which can support further in-depth re-
search and analysis.

Age of respondents. As shown in Figure 3, the largest pro-
portion of respondents in this survey falls within the 21-30
age group, followed by the 31-40 age group. The number of
respondents in these two age groups is significantly higher
than the total number of respondents in the 0-20, 41-50,
and 51-60 age groups. From a practical consumption per-
spective, within the 0-60 age range, the 21-30 and 31-40
age groups have a higher tourism consumption capacity,
supported by factors such as physical strength, tourism in-
terest, and economic conditions, when compared to other
age groups. The age distribution characteristics of the sur-
vey respondents are highly consistent with this reality, fur-
ther confirming that the age structure of the sample is rea-
sonable. However, it should be noted that age structure can
only indicate behavioral differences among different age
groups in tourism travel, and cannot independently prove a
direct causal effect of rail transit on tourism willingness.
Therefore, in the subsequent analysis, this study treats age
as an individual-level control factor and interprets tourists’
propensity to use the metro in combination with variables
such as income, metro conditions in the place of residence,
and tourism experience.

Income of respondents. As shown in Figure 4, there is a
stage-based correlation between the respondents’ willing-
ness to travel and their average annual income. For income
levels ranging from below 50,000 to the 100,000-200,000
range, the willingness to travel shows a significant upward
trend as income increases. However, once the average an-
nual income surpasses 200,000, the willingness to travel ex-
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Figure 4 | Composition of Respondents' Average Annual Income

hibits a negative correlation with further increases in in-
come. This characteristic may be closely related to factors
such as the busy work schedules of high-income groups and
their limited leisure time and discretionary energy for
travel. The income variable has a dual influence on rail-tran-
sit-based tourism behavior. On the one hand, low- and mid-
dle-income groups may attach greater importance to the ad-
vantages of metro travel, such as low fares and stable travel
times, and may therefore be more inclined to choose the
metro as a mode of transportation during urban tourism. On
the other hand, higher-income groups may place greater em-
phasis on comfort and privacy, and may choose taxis, ride-
hailing services, or other modes of transport in certain
tourism scenarios. Therefore, the relationship between in-
come and the propensity to choose the metro may not be
simply linear, but is jointly influenced by time costs, comfort
preferences, and differences in tourism modes.

Current residence of respondents. The current residence
of respondents is a core research dimension in the tourism
travel status questionnaire. This dimension contains rich re-
search information, as an individual's place of residence can
directly reflect their lifestyle habits. Different urban loca-
tions and living environments shape differentiated cognitive
characteristics. This dimension provides important support
for the subsequent analysis of cognitive differences regard-
ing the impact of rail transit on urban cultural tourism
among different groups. Whether respondents’ current city
of residence has a metro system is an important variable for
explaining tourists’ propensity to use the metro. Respon-
dents who have long lived in cities with metro systems are
generally more familiar with operational procedures such as
route searching, QR-code entry, and transfer planning, and
are also more likely to develop metro travel habits. By con-
trast, respondents whose current cities of residence do not
have metro systems may show a relatively lower willingness
to choose the metro during tourism due to their lack of daily
usage experience. Therefore, metro conditions in the place
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Table 4 | Statistical Data of Individuals' Tendency to Use the Subway and Availability of Subway in Their Current City of Residence

Availability of Subway in Current City of Residence Highly or Somewhat Inclined Group Other Groups Total
Cities with subways 509 18 527
Cities without subways 633 93 726
500 e e
Cities with subways Cities without subways
450
400
350
[\

300 18%
250
200
150

100 82%

50

0
<5 Ten 5-10 Ten 10 - 20 Ten 20-30 Ten 30-50 Ten >50 Ten
Tt d Yuan Tt d Yuan Tt d Yuan Tt d Yuan Tt d Yuan Thousand Yuan

Figure 5 | Distribution of the Tendency to Use the Subway as the
Main Mode of Transportation for Urban Tourism

of residence reflect not only differences in transportation in-
frastructure, but also differences in individual travel habits
and travel psychology.

Views on rail transit and urban tourism.

Ference for subway as the main transportation mode for
urban tourism. As shown in Figure 5, out of the 1,253 re-
spondents, 666 people (more than half of the sample) prefer
to use the subway as the main transportation mode for ur-
ban tourism. Among them, 476 respondents are very in-
clined to choose the subway. In total, these two groups
(1,142 respondents) account for over 90% of the sample.
This indicates that many respondents prefer the subway as
the main transportation mode when traveling to urban
tourism destinations. This result suggests that the metro has
become a highly recognized mode of transportation among
tourists visiting large cities. This is due not only to the ad-
vantages of the metro, such as relatively stable fares, pre-
dictable travel times, and limited exposure to surface traffic
congestion, but also to the fact that metro lines in most sam-
ple cities already provide relatively good coverage of core
scenic areas, commercial districts, and areas where cultural
resources are concentrated. Therefore, tourists’ propensity
to choose the metro is in fact the result of the combined ef-
fects of transport efficiency, route coverage, tourism re-
source distribution, and individual travel habits.

The group that is either very inclined or somewhat in-
clined to use the subway as the main mode of transportation
for urban tourism consists of 1,142 people. Among them,
509 people (44.5%) reside in areas that have subway lines,

Figure 6 | Distribution of Subway Availability in the Current
City of Residence for Individuals Not Inclined to Choose the
Subway

while 633 people (55.5%) live in areas without subway
lines.

Table 4 statistics show that among the respondents liv-
ing in cities with a subway, 96.5% are highly or somewhat
inclined to use the subway as the main mode of transporta-
tion for urban tourism. In contrast, among respondents liv-
ing in cities without a subway, this inclination is 87.1%, a dif-
ference of 9.4 percentage points, with the latter being sig-
nificantly lower than the former.

As shown in Figure 6, in this study, there are 17 respon-
dents who are not inclined or completely not inclined to
choose the subway. Among them, 14 live in cities without a
subway, accounting for much of this group.

It can be inferred that people living in cities with sub-
ways have developed varying degrees of dependency on
subway travel in their daily lives. Therefore, when choosing
the main mode of transportation for urban tourism, they are
more inclined to use the convenient and efficient subway. On
the other hand, individuals who are not inclined to use the
subway have no subway travel experience in their daily lives
and have not developed this travel habit or dependency. As a
result, their inclination to choose the subway as the main
mode of transportation for urban tourism is significantly
lower than that of the former group. However, in drawing
conclusions, this paper should avoid directly interpreting
“whether the current city of residence has a metro system”
as the sole cause. More accurately, there is a clear correlation
between whether the current city of residence has a metro
system and tourists’ propensity to choose the metro during
tourism. This relationship may operate through mediating
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Figure 7 | Distribution of the Number of People Inclined to Stay
Near Subway Stations

factors such as daily travel habits, familiarity with metro op-
erations, and perceptions of metro safety and convenience.

Tendency to choose accommodation near subway sta-
tions. As shown in Figure 7, among the 1,253 respondents,
630 are somewhat inclined to stay near a subway station, ac-
counting for more than half of the sample; 429 are highly in-
clined to this choice. The total of these two groups is 1,059,
accounting for over 80% of the total respondents. This result
further confirms that the vast majority of respondents have
a high dependency on rail transportation in urban tourism,
and therefore tend to choose accommodations near subway
stations to reduce the time cost of traveling to the subway
station. This also reflects the group’s dependency on subway
travel from the perspective of accommodation choices dur-
ing urban tourism. From the perspective of urban tourism
spatial organization, tourists’ preference for accommodation
near metro stations indicates that rail transit stations influ-
ence not only tourists’ transportation choices, but also their
accommodation location choices and tourism route plan-
ning. Areas around metro stations often have high accessi-
bility and a concentration of service facilities, which can help
tourists improve the efficiency of moving between attrac-
tions within limited travel time. Therefore, the impact of rail
transit on urban tourism does not occur only “during travel,”
but also extends to accommodation choices, consumption
spaces, and the radius of tourism activities.

The effect of subway network development on enhancing
urban tourism experience. As shown in Figure 8, among
the 1,253 respondents, 562 believe that cities with a devel-
oped subway network can better enhance the tourism expe-
rience, accounting for more than half of the sample. 531 re-
spondents think such cities can greatly enhance the tourism
experience. The combined total of these two groups is 1,093,
which makes up over 80% of the total respondents. This re-
sult further confirms that many respondents recognize that
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Figure 8 | Distribution of the Number of People Who Believe
That Cities with a Developed Subway Network Enhance the
Tourism Experience

“a developed subway network has a positive effect on en-
hancing the urban tourism experience.”

It can be inferred that the development level of the sub-
way network has become an important factor when people
choose urban tourism destinations. A well-developed rail
transportation network can effectively improve the travel ef-
ficiency between various tourist attractions in the city, sig-
nificantly reducing both the time and economic costs of
travel. Furthermore, the improvement of tourism experience
brought about by a well-developed metro network is mainly
reflected in three aspects. First, it improves the connection
efficiency among scenic areas, enabling tourists to visit mul-
tiple attractions or cultural nodes within a relatively short
period of time. Second, it reduces tourists’ dependence on
unfamiliar urban road traffic and lowers the uncertainty
caused by problems such as traffic congestion, detours, and
parking difficulties. Third, it enhances the overall accessibil-
ity of urban tourism spaces, allowing cultural tourism re-
sources in peripheral urban areas or non-core areas to at-
tract greater tourist attention.

Perceptions of rail transit and cultural tourism resources.
This dimension focuses on whether tourists believe that the
metro improves the convenience of reaching museums, his-
toric and cultural districts, urban landmarks, and cultural-
commercial districts, as well as whether they arrange cul-
tural tourism routes according to metro lines.

From a theoretical perspective, the tourism value of ur-
ban cultural resources depends not only on the reputation of
the resources themselves, but also on whether tourists can
reach them conveniently. If cultural attractions are far from
the main transportation network, tourists may give up visit-
ing them due to time costs and transfer complexity, even if
they are interested. Conversely, if cultural resources are lo-
cated along metro lines or in areas with convenient trans-
fers, they are more likely to be incorporated into tourists’
itineraries. Therefore, by improving the accessibility of cul-
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Table 5 | Ranking of Subway Mileage in China

Ranking City Name Number of Rail Lines Operating Mileage (Kilometers)

1 Beijing 27 836
2 Shanghai 20 831
3 Guangzhou 16 653
4 Chengdu 13 562
5 Shenzhen 16 556
6 Chongqing 12 538
7 Hangzhou 12 516
8 Wuhan 12 488
9 Nanjing 12 460
10 Xi'an 9 310
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Figure 9 | Cities Visited by Survey Respondents Primarily for Tourism

tural resources, rail transit can enhance the tourism conver-
sion capacity of those resources.

The data from this section can be combined with subse-
quent city-level cultural resource variables to analyze the re-
lationship among “metro network—cultural resource acces-
sibility—tourist experience.” In this way, the present study
can extend from a general analysis of transportation conve-
nience to an analysis of the mechanism of culture-tourism
integration.

Analysis of the questionnaire survey for each city

This survey targets the top ten cities in China by subway
operating mileage at the end of 2023 [14] (as shown in Ta-
ble 5). The study focuses on tourists' travel choices, trans-
portation selection, travel experience evaluation, and rea-
sons for non-subway travel, among other travel experiences.
It conducts an integrated analysis of tourists who have vis-
ited the above cities, exploring how the differences in sub-
way systems across cities influence tourists' perceptions
and dependency on local rail transportation, as well as the
causes behind these effects. By integrating the analysis re-
sults from each sample city, the study identifies the core fac-

tors influencing tourists' choice of subway as the main mode
of transportation in urban tourism. This empirical founda-
tion provides a micro-level perspective for exploring the re-
lationship between rail transportation and urban tourism in
this paper.

By integrating the analysis results of each sample city,
this study identifies the core influencing factors that affect
tourists’ choice of the metro as their main mode of trans-
portation during urban tourism. From a micro-level per-
spective, this provides an empirical foundation for examin-
ing the relationship between rail transit and urban tourism.

This study summarizes and analyzes the relevant data of
respondents who visited the cities primarily for tourism, as
shown in Figure 9. Among all respondents, the largest num-
ber visited Beijing, with 399 people; the fewest visited Xi'an,
with only 161 people. The number of respondents visiting
each sample city is ranked as follows: Beijing (399), Shang-
hai (362), Hangzhou (292), Chengdu (245), Guangzhou
(234), Shenzhen (217), Nanjing (198), Chongqging (175),
Wuhan (171), and Xi'an (161). This ranking closely matches
the subway operating mileage ranking in Table 2. The fol-
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Figure 10 | Whether the Subway is Used as a Mode of Transportation

lowing section will provide a unified comparative analysis of
the data from the top ten cities.

In the comparative analysis of cities, this paper focuses
not only on metro operating mileage, but also on urban
tourism attractiveness, cultural resource endowment, sur-
face traffic conditions, and differences in tourist structure.
Differences in metro usage tendencies across cities may be
simultaneously influenced by factors such as route coverage,
attraction distribution, city size, tourism image, and cultural
resource density. Therefore, this paper interprets intercity
differences as the result of multiple interacting factors
rather than as being determined solely by metro mileage.

As shown in Figure 10, among the respondents included
in this survey, the majority chose the subway as their mode
of transportation. This indicates that, during their travels in
these cities, most tourists prefer to use the subway, a conve-
nient and efficient mode of transportation, as their primary
means of getting around. From a city perspective, the attrac-
tiveness of the subway as a tourist transportation tool
mainly depends on whether its routes cover frequently vis-
ited areas by tourists, the convenience of transfers between
attractions, the clarity of signage around stations, and
whether the subway connects cultural attractions, commer-
cial consumption areas, and accommodation areas. If the
subway lines are long but poorly connected to core tourism
resources, tourists may still choose other transportation
methods; conversely, if the routes effectively link major
scenic spots and cultural nodes, even if the operating
mileage is not the highest, they may still achieve a high us-
age rate.

Based on the aforementioned ten city cases, this study
further investigates tourists who use the subway as their
primary mode of transportation, aiming to assess their over-
all satisfaction in terms of convenience, comfort, and safety.
The survey results, shown in Figure 11, indicate a high over-
all level of satisfaction among tourists. This data strongly

supports the core argument of this study, which is that, from
the perspective of tourist experience, choosing the subway
for urban tourism is a rational and feasible travel strategy.
The high satisfaction among tourists suggests that rail tran-
sit can, to some extent, meet the efficiency and safety de-
mands of urban tourism. However, satisfaction is not solely
determined by the number of lines or operating mileage, but
also influenced by factors such as transfer complexity, con-
gestion levels, ticketing convenience, in-station signage sys-
tems, tourism information services, and the clarity of cul-
tural attraction signage. Therefore, subsequent analysis
needs to explain the differences in satisfaction from a multi-
variable perspective.

In this questionnaire survey, attention was also paid to
respondents who did not choose the metro as their main
mode of transportation for urban tourism, and the reasons
for their choices were statistically analyzed. The reasons for
not choosing the metro vary across different cities, but they
are generally concentrated in aspects such as route cover-
age, crowding levels, transfer efficiency, ticket-purchasing
convenience, safety perception, and cost perception. This in-
dicates that, in the view of most tourists, the price, conve-
nience, safety, and other aspects of metro-based tourism in
Beijing still require further optimization.

As shown in Figure 12, factors such as metro crowding,
time-consuming transfers, unfamiliarity with ticket-pur-
chasing procedures, and insufficient route coverage are im-
portant reasons why tourists do not choose the metro as
their tourism transportation mode. This result suggests that
the expansion of rail transit network scale does not neces-
sarily lead to improved tourist satisfaction. Only when route
coverage, transfer organization, riding comfort, and service
information are optimized simultaneously can rail transit
serve urban tourism more effectively.

This study conducted a systematic statistical analysis of
the data from respondents in the ten sample cities who did
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Figure 11| Satisfaction with the Subway
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Figure 12 | Reasons for Not Choosing the Subway as a Mode of Transportation
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not consider the subway as the main mode of transportation
for urban tourism. The results indicate that the core limiting
factors affecting respondents' choice of travel modes exhibit
both commonalities and significant differences: From a com-
monality perspective, the core pain points identified by re-
spondents focus on six key dimensions: ticket pricing, safety
guarantees, network layout, transfer convenience, opera-
tional efficiency, and ticket purchasing experience. These di-
mensions represent the general shortcomings in the subway
systems of the ten cities when adapted to tourism travel sce-
narios. From a differentiation perspective, the core limiting
factors show significant differences across cities, with each
city emphasizing different aspects. In addition, insufficient
cultural tourism service information is also an issue requir-
ing attention. During metro travel, some tourists may not be
aware of whether cultural attractions, historic districts, or
distinctive tourism resources exist around a particular sta-
tion. If wayfinding systems and tourism information
prompts inside metro stations are insufficient, even when
metro lines are close to relevant resources, their role in di-
recting visitor flows toward cultural tourism resources can-
not be fully realized. Therefore, in the future, urban metro
systems may strengthen cultural attraction signage, tourist
maps, transfer guidance, and multilingual guide services at
key stations.

In conclusion, the subway systems in the ten cities still
have considerable room for optimization and quality im-
provement to better meet the demands of tourism travel. It
is necessary to target the specific characteristics of each
city's core limiting factors, improve infrastructure and ser-
vice provisions, and further enhance the attractiveness and
adaptability of subways in urban tourism contexts. From the
perspective of culture-tourism integration, rail transit opti-
mization should not focus solely on the growth of route
length, but should also attach importance to the spatial
matching relationship between rail transit lines and cultural
tourism resources. By improving station coverage of cultural
attractions, optimizing connection routes to scenic areas,
and improving guidance systems inside and outside stations,
rail transit can further release its comprehensive driving ef-
fect on urban tourism.

Analysis of the questionnaire results

Integrating the differentiated indicators presented in the
previous analysis of the ten cities based on survey results,
this study selects the tendency of tourists to choose the sub-
way as their mode of transportation and the satisfaction
during the subway journey as the core analysis indicators.
Control variables such as urban tourism attractiveness, cul-
tural tourism resource level, population density, surface traf-
fic conditions, and metro conditions in the place of residence
are introduced for systematic analysis, in order to identify
the key factors influencing the above indicators.

Regression analysis of the tendency to choose the
subway for tourism

As shown in the previous analysis, the tendency of
tourists to choose the subway as their primary mode of
transportation during urban tourism correlates highly with
the ranking of subway mileage in various cities. Based on
this, the proportion of survey respondents who selected the
subway as their primary transportation mode among the to-
tal respondents for each city is chosen as the dependent
variable Y, representing the tourism subway tendency indi-
cator for the i-th city. The independent variable X is the
city's subway mileage (unit: km), reflecting the differenti-
ated level of subway mileage in each city. A classical overall
regression model is constructed [15]. To enhance the rigor
of the model, this paper further interprets tourism-related
metro usage propensity as the result of multiple interacting
factors and constructs an extended model [16]:

Y;=ay+a;Metro;+ ayTour; + azCulture; + qyDensity; + asRoad; + ¢ (3)

where Y, represents the proportion of tourists in city who
choose the metro as their main mode of transportation dur-
ing tourism; represents metro operating mileage; represents
urban tourism attractiveness; represents the level of cultural
tourism resources; represents population density; repre-
sents surface traffic conditions; and ¢, is the random error
term.The purpose of this model specification is to distin-
guish the influence of metro mileage itself from the com-
bined effects of factors such as urban tourism attractiveness
and cultural resource endowment. For example, in some
cities, even if metro mileage is relatively long, the metro us-
age rate among tourists may still be affected by factors such
as the dispersed distribution of scenic areas, complex trans-
fers, or a relatively high proportion of tourists choosing self-
driving travel. Conversely, although some cities may not have
an absolute advantage in metro mileage, if their major scenic
areas and cultural districts are concentrated along metro
lines, they may still achieve a relatively high rate of metro
use for tourism purposes (Table 6).

As shown in Table 7, the multiple correlation coefficient
(Multiple R) for this analysis is 0.759, and the coefficient of
determination (R Square) is 0.576. This indicates a strong
correlation between tourists' preference for subways and
the length of subway routes. The greater the length of sub-
way routes in a city, the more likely tourists are to use the
subway as their primary mode of transportation during
their visit to that city. However, it should be further noted
that an R Square of 0.576 means that metro mileage can ex-
plain part of the difference in tourists’ propensity to choose
the metro, while approximately 42.4% of the difference still
needs to be explained by other factors. Therefore, this paper
cannot simply equate “longer metro mileage” with “tourists
will inevitably be more inclined to choose the metro.” Rather,
it should be understood as follows: the expansion of metro
mileage generally improves the coverage of urban rail tran-
sit, and, when interacting with the distribution of scenic ar-
eas, cultural resource connectivity, transfer convenience,
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Table 6 | Statistical Table of Variables Required for Regression Analysis

City Name Operating Mileage Subway Preference Transfer Coefficient Satisfaction
Beijing 836 94.0% 1.8199 93.0%
Shanghai 831 96.4% 1.8047 95.4%
Guangzhou 653 95.7% 1.8302 95.7%
Chengdu 562 86.6% 1.7659 92.5%
Shenzhen 556 93.0% 1.7065 94.0%
Chongging 538 89.7% 1.59 911%
Hangzhou 516 87.6% 1.6476 92.2%
Wuhan 488 89.4% 1.584 92.8%
Nanjing 460 91.4% 1.6679 93.4%
Xi'an 310 86.9% 1.5378 85.7%

Table 7 | Regression Distribution Statistics of Subway
Preference and Subway Mileage

Table 8 | Confidence Intervals for Correlation Coefficients

Regression statistics

Multiple R 0.759
R Square 0.576
Adjusted R Square 0.524
Standard Error 0.025
Observed Values 10

Multiple Correlation Coefficient R Correlation

R>0.75 Strong Correlation
0.75>R>0.5 Moderate Correlation
0.5>R>0.25 Weak Correlation
R<0.25 No Correlation

Table 9 | Regression Distribution Statistics of Tourist
Satisfaction with the Subway and Transfer Coefficient

Regression statistics

Multiple R

R Square
Adjusted R Square
Standard Error
Observed Values

0.646
0.417
0.344
0.023
10

and tourists’ travel habits, increases the likelihood that
tourists will choose the metro.

With the advancement of urbanization in our country,
the urban rail transit systems in various cities are gradually
being improved and upgraded. The expansion of subway op-
erating mileage mainly reflects the extension of line net-
works and the broadening of station coverage, laying the
foundation for enhancing the convenience and accessibility
of rail transit. This optimization can significantly increase
tourists' preference for choosing the subway for travel,
which validates the rationale behind the correlation be-
tween subway mileage and tourists' inclination to choose
the subway, completing the logical argument. From the per-
spective of cultural tourism, the expansion of metro mileage
can fully realize its tourism value only when it effectively
connects cultural attractions, historic districts, tourism com-
mercial areas, and accommodation areas. Therefore, future
rail transit planning should emphasize the coupling between
route construction and the spatial layout of cultural tourism
resources, rather than simply pursuing growth in operating
mileage.

Regression Analysis of Tourist Satisfaction with the
Subway

Combining the statistical results of the tourist survey
conducted in ten sample cities mentioned earlier, among the
tourists who did not choose the subway as their main mode
of transportation, inconvenient transfers and crowded car-
riages are the primary concerns. From the perspective of op-
timizing rail transit operations, various cities often alleviate
congestion and enhance transfer convenience through opti-
mizing transfer coefficients and adding transfer stations,
thus improving the passengers' riding experience and laying
the logical foundation for subsequent exploration of the re-
lationship between transfer coefficients and tourist satisfac-
tion with the subway.

Based on the data from Table 6 and the regression analy-
sis logic discussed earlier, the proportion of satisfied subway
passengers among subway-traveling tourists in each sample
city is defined as tourist satisfaction with the subway (the
dependent variable Y); the subway transfer coefficients of
each city are used as the independent variable X to conduct a
regression analysis, exploring the intrinsic relationship and
evolution of both. To improve the explanatory depth of the
satisfaction analysis, this paper constructs the following ex-
tended model:
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S; =Py + B\ Transfer; + pyMetro; + f3Crowd; + fyService; + psCultureGuide; + y; (4’)

where S, represents tourist satisfaction with the metro in
city i; Transfer, represents the transfer coefficient; Metro,
represents metro operating mileage; Crowd, represents the
degree of crowding; Service, represents the convenience of
ticket purchasing, wayfinding, in-station services, and re-
lated services; represents the completeness of cultural
tourism guide information in the metro system; and . is the
random error term. This model emphasizes that tourist sat-
isfaction depends not only on the transfer coefficient, but
also on whether the transfer process is clear, whether car-
riages are crowded, whether ticket purchasing is convenient,
and whether stations provide clear tourism guide informa-
tion. Therefore, satisfaction improvement should be pro-
moted simultaneously from both transportation organiza-
tion and tourism service perspectives.

The results of the regression analysis (as shown in Table
9) indicate that the multiple correlation coefficient (Multiple
R) is 0.646, and the coefficient of determination (R Square)
is 0.417, suggesting a moderate strength of correlation, and
indicating that it is not a completely linear relationship,
showing dynamic association characteristics overall. In the
initial stages of subway construction, improving transfer co-
efficients can help tourists reduce time costs, flexibly choose
routes, and enhance the utilization of subways in urban cul-
tural tourism, as well as the tourist experience when access-
ing attractions; however, as the number of lines and stations
increases, excessively adding transfer stations may increase
the burden on tourists and weaken the positive impact of
transfer coefficients on satisfaction, potentially leading to a
negative correlation. This pattern confirms the regression
relationship between the two, resonating with the earlier re-
search logic and enhancing the coherence of the argument.
Therefore, the influence of the transfer coefficient on tourist
satisfaction has a “dual nature.” Moderate transfers help im-
prove route accessibility and travel flexibility, while overly
complex transfers may increase tourists’ cognitive burden
and time costs. Especially for non-local tourists, route identi-
fication during transfers, walking distance within stations,
clarity of language signage, and station guidance systems all
affect their actual experience. Therefore, when serving
tourism scenarios, urban rail transit should improve net-
work connectivity while reducing transfer complexity.

Discussion

This study shows that there is a significant multidimen-
sional relationship between urban rail transit and urban
tourism. Rail transit is not merely a basic mobility carrier;
rather, by optimizing the accessibility of cultural tourism
nodes such as scenic areas, commercial districts, cultural
venues, and historic districts, it profoundly influences urban
tourism development from multiple dimensions, including
travel behavior, accommodation choice, route planning, and
tourism experience.

From the perspective of tourists’ travel behavior, the sur-
vey shows that the metro is the preferred mode of trans-
portation for tourists in urban tourism. The main reasons
are that it offers stable travel times, high cost performance,
and clear routes, while also helping tourists avoid surface
traffic congestion and meet their travel needs in unfamiliar
cities. However, rail transit is not the only determining factor
in tourists’ travel choices. Urban cultural tourism attractive-
ness, the spatial layout of scenic areas, and tourists’ personal
characteristics all exert intervening effects. Therefore, rail
transit is an important conditional variable affecting tourism
behavior, rather than a decisive variable.

At the level of accommodation choice, tourists generally
prefer accommodation near metro stations, and rail transit
stations have become core spatial references in the layout of
tourists’ cultural tourism activities. Tourists’ accommoda-
tion decisions take price, service, and transportation loca-
tion into account. Accommodation near metro stations can
effectively reduce travel time costs, improve the efficiency of
visiting scenic areas, and promote the formation of urban
cultural tourism consumption spaces, reflecting the signifi-
cant tourism spatial spillover effect of rail transit.

From the perspective of cultural tourism resource utiliza-
tion, rail transit can improve the accessibility and utilization
rate of various urban cultural resources. The spatial match-
ing degree between metro lines and cultural scenic areas,
historic districts, and distinctive consumption areas directly
affects the overall quality of urban tourism. Efficient route
connections can form a coherent cultural tourism sightsee-
ing system, whereas a disconnect between cultural tourism
resources and the rail transit system may restrict the release
of their tourism value.

The empirical regression results show that the scale of
the rail transit network is highly correlated with tourists’
travel choices, while the transfer structure has a moderate
correlation with tourist satisfaction. This confirms that the
level of rail transit construction and network efficiency sig-
nificantly affect the cultural tourism travel experience. At the
same time, tourist satisfaction is also constrained by multi-
ple factors, including carriage crowding, transfer conve-
nience, signage and guidance, safety, and services.

In summary, empowering cultural tourism development
through urban rail transit requires a shift from a single
route-construction orientation to a comprehensive develop-
ment orientation that coordinates network efficiency, ser-
vice experience, and culture-tourism integration.

Conclusion

Based on the statistical analysis of questionnaire survey
data, this paper explores the correlation and influence
mechanism between urban rail transit and urban tourism,
and draws the following conclusions.

First, the 21-40 age group shows significant advantages
in tourism consumption and travel propensity, making it the
main group in urban tourism. Age cannot independently af-
fect tourists’ tourism behavior; rather, it works together

57


https://doi.org/%3C%E8%87%AA%E5%AE%9A%E4%B9%89%E5%AD%97%E6%AE%B5%3E

Research article

with factors such as income level, leisure time, and digital
travel ability to influence tourists’ transportation choices in
urban tourism.

Second, the influence of income on tourism behavior is
staged and complex. An overall increase in income can posi-
tively promote tourism willingness, but for some high-in-
come groups, insufficient leisure time may lead to a negative
correlation between tourism willingness and income. Travel
preferences differ significantly among income groups. Mid-
dle-income groups are more attracted to the economy and
convenience of the metro, while high-income groups prefer
comfortable and personalized travel modes. Therefore, ur-
ban cultural tourism transportation services need to provide
differentiated supply.

Third, tourists’ metro-use experience directly affects
their tourism transportation choices. Tourists who reside in
cities with metro systems are more inclined to use the metro
when traveling. Most tourists plan travel routes and choose
accommodation locations near metro stations based on
metro access. Rail transit deeply intervenes in tourists’
travel and accommodation decisions and has become a core
framework through which tourists perceive and organize
the spatial pattern of urban tourism.

Fourth, the degree of improvement of the rail transit net-
work is an important reference for tourists in choosing
tourist destinations. Its cultural tourism value does not lie
primarily in operating mileage, but in the degree of spatial
coupling and adaptation with tourism resources such as
scenic areas, cultural venues, commercial areas, and accom-
modation. Only efficient connection with resources can fully
realize its supporting role in cultural tourism.

Fifth, based on the regression analysis of the sample
cities, metro mileage and tourists’ propensity to use the
metro, as well as the transfer coefficient and tourism satis-
faction, respectively show strong and moderate correlations.
These results only reflect correlations among variables and
cannot determine strict causal effects. In the future, long-
term panel data and spatial econometric models can be used
to conduct more in-depth research.

Sixth, rail transit can effectively improve the accessibility
of urban cultural tourism resources, optimize the organiza-
tion of cultural tourism routes, and enhance the efficiency of
transforming cultural resources into tourism value.

In summary, rail transit is an important support for the
high-quality development of urban culture and tourism, but
it is not the only determining factor. This paper constructs a
composite mechanism of “transport accessibility—tourism
resource connectivity—tourist behavioral response—
tourism experience improvement,” comprehensively ex-
plaining the integrated role of rail transit in empowering
culture-tourism integration, urban spatial organization, and
the upgrading of tourism consumption.

Practical implications
Based on the above research conclusions, this paper pro-
poses the following practical implications.

First, urban rail transit planning should strengthen coor-
dination with the layout of tourism resources. When con-
structing or optimizing future rail transit lines, full consider-
ation should be given to the connections among core scenic
areas, historic and cultural districts, museums, urban land-
marks, commercial consumption areas, and transportation
hubs, so as to improve the coverage of tourism resources by
rail transit.

Second, the service functions of key tourism stations
should be optimized. For metro stations near scenic areas,
cultural venues, and commercial districts, tourist guide
maps, directional signs to scenic areas, walking-time re-
minders, multilingual signage, and introductions to urban
culture can be added to reduce the route-identification costs
of non-local tourists in unfamiliar cities.

Third, transfer convenience and riding comfort should be
improved. The study shows that there is a moderate correla-
tion between the transfer coefficient and tourist satisfaction,
but overly complex transfers may weaken tourists’ experi-
ence. Therefore, tourists’ metro travel experience should be
improved by optimizing in-station circulation, shortening
transfer distances, improving transfer signage, and strength-
ening passenger-flow organization during peak periods.

Fourth, the integration of rail transit and cultural tourism
products should be promoted. Cities can create cultural
tourism themed routes around metro lines, such as histori-
cal and cultural routes, museum routes, night-tour con-
sumption routes, and urban landmark routes, thereby trans-
forming rail transit from a single travel tool into a platform
for urban cultural display and tourism experience organiza-
tion.

Fifth, attention should be paid to the differentiated needs
of different tourist groups. For elderly tourists and tourists
from cities without metro systems, ticket-purchasing guid-
ance, route inquiry services, and manual consultation
should be strengthened. For younger tourists, digital guid-
ance, online transfer planning, and tourism recommenda-
tions along metro lines can be enhanced to improve service
precision.

Limitations and outlook

Although this paper can provide certain insights for
tourism transportation policy formulation, it still has the fol-
lowing limitations.

First, the number of sample cities is limited. This study
selects ten Chinese cities with relatively high metro operat-
ing mileage as samples, which can reflect the basic charac-
teristics of cities with relatively developed rail transit. How-
ever, its explanatory power for small and medium-sized
cities, tourism-oriented cities, and cities in the early stage of
rail transit development remains limited.

Second, the data in this paper mainly come from ques-
tionnaire surveys. Although the sample size is relatively
large, the results may still be affected by respondents’ sub-
jective perceptions, recall bias, and individual preferences.

Third, the regression analysis in this paper is mainly
based on cross-sectional data, which can reveal correlations
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between rail transit indicators and tourist behavior, but re-
mains insufficient for identifying causal relationships.

Fourth, due to limitations in data availability, this paper
has not yet conducted refined spatial analysis of the spatial
distribution of cultural resources, the actual distances be-
tween metro stations and cultural attractions, and tourists’
real movement trajectories.

Future research can be further deepened in the following
aspects. First, the scope of sample cities can be expanded to
include cities of different sizes, different tourism types, and
different stages of rail transit development for comparison.
Second, multi-year panel data can be introduced to analyze
changes in urban tourism flows and tourist behavior before
and after the opening of rail transit lines. Third, POI data,
mobile signaling data, metro smart-card data, and tourist
trajectory data can be combined to conduct more refined
spatial econometric research. Fourth, future studies can fo-
cus on analyzing the spatial coupling relationship between
rail transit and cultural tourism resources, further revealing
how rail transit influences urban cultural tourism experi-
ences and cultural tourism consumption spaces.

In conclusion, there is a significant interactive relation-
ship between urban rail transit and urban tourism. Rail tran-
sit not only improves tourists’ travel efficiency, but also
serves as an important support for the high-quality develop-
ment of urban tourism by connecting tourism resources, re-
shaping tourism spaces, enhancing the accessibility of cul-
tural resources, and optimizing the tourism experience. In
the future, a more coordinated mechanism should be estab-
lished among rail transit planning, tourism resource devel-
opment, and urban cultural space governance, so as to pro-
mote a positive interaction between urban transportation
construction and the integrated development of culture and
tourism.
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