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Abstract
As an important component of transportation infrastructure, high-speed rail
opening generates a significant “spatiotemporal compression”effect, effectively
reshaping the spatial pattern of tourism economy and accelerating high-quality
development of the tourism economy. This study closely aligns with the oppor-
tunity of high-speed rail construction in Northwest China, and based on munici-
pal panel data from 2010–2021, employs a multi-period difference-in-differences
model to examine the impact of high-speed rail opening on tourism economic
development in Northwest China. The results indicate: (1) High-speed rail
opening significantly promotes tourism economic development in Northwest
China. Robustness tests confirm the validity of model specification and reli-
ability of regression results. Heterogeneity analysis reveals that high-speed rail
opening exhibits significant heterogeneous characteristics across cities with dif-
ferent tourism economic development levels, with stronger effects on tourism
economic development in high- and medium-level cities. (2) High-speed rail
opening leads to improved accessibility (impact magnitude: high-speed rail cities
> overall region > non-high-speed rail cities) and changes in network centrality
(impact magnitude: degree centrality > closeness centrality > betweenness cen-
trality), thereby significantly influencing tourism economy in Northwest China.
(3) Based on the analysis results and theoretical foundation, this study sum-
marizes the driving mechanism of high-speed rail opening on regional tourism
economic development and the integration path between them, thereby deepen-
ing the theoretical system and practical exploration of integrated “high-speed
rail + tourism”development.
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Abstract

As a critical component of transportation infrastructure, high-speed rail (HSR)
opening generates a significant “space-time compression”effect that effectively
reshapes the spatial pattern of tourism economy and accelerates high-quality
tourism economic development. This study closely examines the opportunity of
HSR construction in Northwest China and, based on city-level panel data from
2010 to 2021, employs a multi-period difference-in-differences (DID) model to
test the impact of HSR opening on tourism economic development in the region.
The results demonstrate that: (1) HSR opening significantly promotes tourism
economic development in Northwest China. Robustness tests confirm the model’
s validity and reliability of regression results. Heterogeneity analysis reveals
that HSR opening exhibits distinct characteristics across cities with different
tourism economic development levels, with stronger effects on high-level and
medium-level cities. (2) HSR opening leads to improved accessibility (with
impact magnitude: cities with HSR opened > entire region > cities without
HSR opened) and changes in network centrality (with impact magnitude: degree
centrality > closeness centrality > betweenness centrality), which significantly
affect Northwest China’s tourism economy. (3) Based on the analytical results
and theoretical foundations, this paper summarizes the driving mechanism of
HSR opening on regional tourism economic development and the integration
paths between them, thereby deepening the theoretical system and practical
exploration of “HSR + tourism”integrated development.

Keywords: high-speed rail opening; tourism economy; influence effect; inte-
gration path; Northwest China

High-speed rail serves as a major artery connecting regions and urban-rural
areas, representing a strategic, pioneering, and critical national infrastructure.
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To promote sustainable tourism development and alleviate regional imbalances
in Northwest China, the Party and state have continuously increased invest-
ment in transportation infrastructure, expanding HSR investment scale and
improving network layout. Rapid transportation networks are prerequisites for
advancing regional tourism cooperation and optimizing regional tourism spatial
structures, profoundly influencing the spatial morphology of tourism resources.
Northwest China features vast territory and scattered tourism resources. With
accelerating construction and increasing operational mileage, HSR has become
a “booster”for tourism economic development in the region. Reviewing do-
mestic and international research, HSR opening affects tourism destination
spatial structures and tourism transportation accessibility at the macro level,
and influences tourist consumption demand at the micro level. Scholars widely
recognize that HSR’s “space-time compression”effect significantly improves
inter-destination transportation accessibility, accelerates rapid flow of tourism
elements across destinations, and profoundly impacts tourist travel behavior
and consumption demand. The agglomeration effects accompanying HSR con-
struction further improve tourism spatial structures and generate differential
impacts on regional tourism economic growth. “HSR + tourism”research has
diversified in perspectives, methods, and content, yet several gaps remain: stud-
ies often focus on iconic HSR lines or economically robust regions like urban
agglomerations or the Pearl River Delta, while research on Northwest China
with underdeveloped HSR networks remains scarce.

This paper’s potential marginal contributions include: selecting Northwest
China as the study area, employing city-level panel data from 2010 to 2021,
and using a multi-period DID model to test HSR opening’s impact on re-
gional tourism economic development. This enriches case studies on HSR and
tourism economy, deepens the theoretical system and practical exploration of
“HSR + tourism”integrated development, expands new perspectives for inter-city
tourism economic cooperation in Northwest China, and supports the implemen-
tation of the “Transportation Power”strategy.

1 Theoretical Mechanism and Research Hypotheses
Transportation is a crucial pillar of the tourism industry, significantly influ-
encing coordinated tourism economic development and tourism spatial pattern
reconstruction. HSR saves tourists’travel time, promotes urban tourism trans-
portation accessibility, and its“space-time compression”and“economic spillover”
effects lay a solid foundation for regional tourism economic development. Cur-
rently, Northwest China operates seven HSR lines, including Zhengzhou-Xi’an,
Lanzhou-Xinjiang, and Yinchuan-Lanzhou, forming a network that reshapes
regional tourism development patterns and serves as a representative area for
studying “HSR + tourism”integration.

Based on tourism economic development history and HSR construction charac-
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teristics, the driving mechanism of HSR opening and regional tourism economic
development can be divided into five stages: initial emergence, rapid growth,
steady development, temporary stagnation, and network optimization (Figure
1). According to growth pole theory, Northwest China’s tourism growth poles
are primarily cities like Xi’an, Lanzhou, Baoji, Urumqi, and Baiyin—most of
which are HSR cities. These cities possess inherent advantages in economy,
resources, market, and transportation, attracting numerous tourism element
growth poles and driving positive development in surrounding cities. During the
initial emergence and rapid growth periods, HSR opening tends to generate ag-
glomeration and polarization effects in the short term, exacerbating accessibility
disparities, spatial imbalances, and regional non-coordination between HSR and
non-HSR cities, necessitating a coordinated development pattern. According to
point-axis theory, as HSR coverage expands, HSR cities gradually become trans-
portation hubs during steady development and temporary stagnation periods,
facilitating diffusion of tourist flows, capital flows, and other tourism elements
along HSR lines to surrounding areas. Characteristics such as improved acces-
sibility, closer economic ties, better spatial structures, and optimized network
centrality gradually emerge, forming a regional tourism economic development
pattern with HSR cities as cores and HSR lines as axes. During network opti-
mization, the point-axis development pattern accompanying HSR opening helps
break boundaries of urban tourism economic development, narrow regional dis-
parities, and form internal momentum for continuous strengthening of tourism
industry integration and agglomeration. HSR opening shortens spatial distances
between multiple tourism growth poles, and the resulting diffusion effects cause
radiation areas of tourism growth poles to wax, wane, or grow synchronously,
profoundly influencing Northwest China’s tourism economic spatial pattern and
catalyzing sustained“tourism fever.”The restructured tourism economic spatial
pattern, in turn, affects HSR construction. Leveraging HSR opening dividends
creates internal drivers that promote coordinated regional tourism economic
development, creating favorable conditions for HSR expansion and advancing
regional HSR network formation.

Based on the above analysis, we propose the following hypotheses:

H1: HSR opening significantly affects tourism economic development in North-
west China, with heterogeneous impacts across cities.

H2: HSR opening-induced accessibility improvement significantly affects North-
west China’s tourism economic development, with differential effects across
cities.

H3: HSR opening-induced changes in urban network roles generate differential
impacts on city-level tourism economy.
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2 Research Methods
2.1 Study Area Overview

Northwest China connects North, Central, and Southwest China to the east,
Central Asian countries and Europe to the west, Pakistan and India to the
south, and Russia and Mongolia to the north. It is a hotspot region for
the Silk Road Economic Belt initiative and world-class tourism destination
construction. By the end of 2021, Northwest China had a permanent popu-
lation of 7.32$×10{8}, 𝐺𝐷𝑃𝑜𝑓1.04×10{12}$ yuan, and total tourism revenue of
6.39$×10^{11}$ yuan. By the end of 2021, the region had seven HSR lines
forming two vertical and three horizontal main routes: Lanzhou (Xining)-
Guangzhou Corridor, Baotou (Yinchuan)-Haikou Corridor, Eurasia Land
Bridge, Beijing-Lanzhou Corridor, and Qingdao-Yinchuan Corridor. The 初具
规模 (initial scale) of Northwest China’s HSR network has reshaped regional
tourism development patterns, making it representative for studying “HSR
+ tourism”integration. Exploring dynamic patterns of tourism economic
development and summarizing integration paths between HSR opening and
regional tourism economic development provides case support and practical
reference for deepening transportation-tourism integration.

2.2 Research Methods

DID Model: The difference-in-differences method is commonly used to evalu-
ate policy implementation effects by constructing individual and time dummy
variables to conduct double-difference analysis between policy-affected cities
(treatment group) and unaffected cities (control group). Treating HSR open-
ing as a quasi-natural experiment, this study selects 45 prefecture-level and
above administrative regions in Northwest China as treatment group and non-
HSR cities as control group, employing multi-period DID to test HSR opening’s
impact on regional tourism economic development. Given varying HSR opening
times across cities, we adopt the DID model designed by Feng Feng et al.:

𝑌𝑖𝑡 = 𝛼 + 𝛽1𝐶𝑖𝑡𝑦𝑖𝑡 + 𝛽2𝑌 𝑒𝑎𝑟𝑖𝑡 + 𝛽3(𝐶𝑖𝑡𝑦𝑖𝑡 × 𝑌 𝑒𝑎𝑟𝑖𝑡) + 𝛾𝑋𝑖𝑡 + 𝜇𝑖 + 𝛿𝑡 + 𝜀𝑖𝑡

where i and t represent city i and year t; Y_{it} is the dependent variable
(city tourism economic development level); City_{it} and Year_{it} are city
and time dummy variables; the interaction term City_{it} × Year_{it} is the
core explanatory variable, with coefficient 𝛽3 effectively representing the net
impact of HSR opening on city tourism economy; X_{it} represents control
variables; �_i and *𝛿_t* are individual and time fixed effects; �_{it} is the
random disturbance term; 𝛼 is the constant term; 𝛽 and 𝛾 are coefficients.

Accessibility: Accessibility reflects the convenience of traveling from origin
to destination, influenced by transportation modes, infrastructure quality, and
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network completeness. Tourism transportation accessibility refers to tourist con-
venience in traveling between origin and destination via transportation modes.
We calculate tourism transportation accessibility using an accessibility model
and replace the Year×City interaction term with accessibility to test its impact
on Northwest China’s tourism economy:

𝐴𝑖 =
∑𝑛

𝑗=1(𝑇𝑖𝑗 × 𝑀𝑗)
∑𝑛

𝑗=1 𝑀𝑗

where T_{ij} is the shortest railway travel time between cities i and j; M_j
represents city j’s economic scale, characterized by city j’s total tourism rev-
enue to highlight tourism functions; n is the number of cities; A_i is city i’s
accessibility (lower values indicate better accessibility).

Centrality: Based on social network analysis, we select degree centrality, be-
tweenness centrality, and closeness centrality to verify differential impacts of
urban network role changes on city-level tourism economy in Northwest China.
Degree centrality describes a city’s importance in the network—higher values
indicate greater importance and stronger cohesion. Betweenness centrality re-
flects a city’s control over other cities—higher values indicate stronger bridging
functions. Closeneness centrality shows the degree to which a city is independent
from others—higher values indicate less control by other cities.

2.3 Sample Selection and Data Sources

We selected 45 prefecture-level and above administrative regions in Northwest
China as research samples, including national-level cities, prefecture-level cities,
prefectures, and autonomous prefectures, uniformly referred to as “cities”for
narrative convenience. City tourism economic data were sourced from 2010-
2021 provincial statistical yearbooks and city-level national economic and social
development statistical bulletins, with missing data supplemented by linear in-
terpolation. We obtained shortest railway travel times between city coordinate
centroids from the 2010-2021 China HSR operation line statistics via railway
travel apps and timetables, excluding transfer and waiting times. Northwest
China currently operates seven HSR lines that gradually opened and differ-
entially impacted regional tourism economic development. Xi’an, Lanzhou,
Urumqi, and 11 other cities that opened HSR during the sample period consti-
tute the treatment group, while Yan’an, Yinchuan, Zhongwei, and 30 non-HSR
cities form the control group. Considering potential lag effects, we used July 1st
as the cutoff date: cities opening HSR before this date were considered opened
in that year; otherwise, opening was counted in the following year.

2.4 Variable Selection

2.4.1 Dependent Variable: Tourism economic development level is influ-
enced by multiple factors. Changes in tourist arrivals and revenue directly
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affect tourism economic scale through industrial linkages and multiplier effects,
while per capita tourism economic indicators reflect destination comprehensive
attractiveness. Following previous studies and based on data availability and in-
dicator validity, we selected per capita tourism revenue (Income) and per capita
tourist arrivals (Number) to represent regional tourism economic development
levels.

2.4.2 Core Explanatory Variable: The interaction term between HSR open-
ing (City) and year (Year) (Year×City) serves as the HSR opening variable.
During the study period, if a city opened HSR, City takes the value of 1; Year
takes the value of 1 for the opening year and subsequent years.

2.4.3 Control Variables: Referencing previous research, we controlled for
factors potentially affecting tourism economic development: economic level
(lnGDP, per capita GDP in logarithmic form); industrial structure (Industry,
ratio of tertiary industry added value to GDP measuring service sector level);
investment level (lnInvest, total fixed asset investment in logarithmic form);
fiscal level (lnFiscal, total government fiscal expenditure in logarithmic form);
communication level (lnInform, total postal and telecommunications business
volume in logarithmic form); market potential (Market, Baidu search index us-
ing“city name + tourism”as keyword); and population density (Density, ratio
of year-end population to administrative area). Table 1 presents descriptive
statistics.

3 Empirical Analysis
3.1 Baseline Regression

Table 2 presents baseline regression results of HSR opening’s impact on North-
west China’s tourism economy. In regressions (1)-(4), regardless of whether
control variables are included, the HSR opening (Year×City) coefficient is sig-
nificantly positive for both per capita tourism revenue (Income) and per capita
tourist arrivals (Number), indicating that HSR opening significantly promotes
regional tourism economic development. When the dependent variable is In-
come, economic level and industrial structure are significantly positive, suggest-
ing cities with sound economic foundations and industrial structures more easily
attract tourism elements to HSR cities. Communication level and market poten-
tial are significantly negative, likely affected by HSR’s siphon effect, indicating
suboptimal matching with Northwest China’s tourism economy whose posi-
tive growth effects have not fully emerged. Investment level, fiscal level, and
population density are insignificant. When the dependent variable is Number,
economic level and industrial structure remain significantly positive, indicating
that cities with better industrial structures and more tourist flows can accom-
modate more arrivals, thereby driving tourism economic development. Local
population scale is significantly negative, possibly because Northwest China’s
small population base limits tourism growth; market potential and investment
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level are insignificant, suggesting large inter-city differences requiring further
exploration of their impacts. Adding control variables appropriately improves
model fit (R2).

3.2 Robustness Tests

Counterfactual Test: Following previous studies, we constructed “pseudo
HSR opening times”by advancing Northwest China’s HSR opening timeline
to test whether other factors influenced tourism economic development. If the
Year×City coefficient remains significantly positive, other factors drive tourism
growth and baseline results are invalid; otherwise, tourism development is gen-
uinely affected by HSR opening. Advancing opening times by 1-3 years (Table 3)
shows insignificant coefficients in regressions (5)-(10), confirming baseline result
robustness.

Variable Replacement: To mitigate indicator measurement impacts, we re-
placed control variables, lagged core explanatory variables, and excluded depen-
dent variable outliers. For control variables, we measured industrial structure
as the ratio of tertiary to secondary industry added value. Considering lag ef-
fects and simultaneous equation bias, we lagged the core variable by one period.
To exclude outlier interference, we removed the top and bottom 1% of Income
values. Regressions (11)-(16) show consistently significant positive coefficients,
aligning with baseline results.

3.3 Heterogeneity Analysis

Northwest China’s long-standing economic imbalance means high-economic-
level cities are mostly provincial capitals and central cities with higher adminis-
trative levels, stronger economic resilience, favorable policy environments, and
efficient management, attracting more factor inflows and broadening develop-
ment channels. Using per capita GDP to measure economic levels, we classified
the top 15 cities as high-level, middle 15 as medium-level, and bottom 15 as
low-level. Table 4 shows HSR opening significantly and positively impacts high-
and medium-level cities’tourism economies, enabling them to attract tourism
elements and maintain diversified supply through continuous innovation in ser-
vices and products. HSR network expansion better promotes tourism economic
development in these cities. In contrast, regressions (17)-(18) show positive but
insignificant effects on low-level cities, suggesting polarization effects may widen
inter-city tourism development gaps and create marginalization risks for cities
unable to fully capture HSR dividends, confirming H1.

3.4 Impact of Accessibility on Tourism Economy

As HSR networks improve, urban tourism transportation accessibility enhances
overall. Baseline and robustness tests confirm HSR opening’s significant hetero-
geneous impact. We further test whether accessibility improvement significantly
affects city-level tourism economy and whether effects differ between HSR and
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non-HSR cities. Accessibility is a negative indicator; we replace the Year×City
interaction with accessibility for re-estimation (Table 5).

Panel A examines full-sample effects. Regardless of control variables, accessi-
bility (A) coefficients are significantly negative—lower accessibility values (better
accessibility) significantly increase per capita tourism income. Adding control
variables improves explanatory power. For Number, accessibility coefficients
are significantly negative, confirming that accessibility improvement positively
impacts tourism economy, verifying H2.

Panel B examines subsamples. For HSR cities, A coefficients are significant at
the 1% level. Only economic level is significantly positive, indicating econom-
ically strong cities more easily attract factor agglomeration. Communication,
fiscal, and investment levels show negative effects, likely because these public
infrastructure-oriented variables face long construction cycles and slow returns
in Northwest China’s vast, topographically complex terrain, failing to signifi-
cantly stimulate tourism growth. For non-HSR cities, A coefficients remain sig-
nificant, with absolute values decreasing from 0.307 to 0.251, indicating larger
accessibility improvement space but limited ability to increase tourist arrivals
due to geographical location.

3.5 Impact of Network Centrality on Tourism Economy

HSR opening significantly promotes Northwest China’s tourism economic de-
velopment, raising the question of whether resulting urban network role changes
differentially impact city-level tourism economy. We select network centrality
indicators (degree centrality, betweenness centrality, closeness centrality) and
construct interaction terms with HSR opening to test effects:

𝑌𝑖𝑡 = 𝛼 + 𝛽1(𝐷𝑐𝑖𝑡 × 𝐻𝑠𝑟𝑖𝑡) + 𝛾𝑋𝑖𝑡 + 𝜇𝑖 + 𝛿𝑡 + 𝜀𝑖𝑡

𝑌𝑖𝑡 = 𝛼 + 𝛽1(𝐵𝑐𝑖𝑡 × 𝐻𝑠𝑟𝑖𝑡) + 𝛾𝑋𝑖𝑡 + 𝜇𝑖 + 𝛿𝑡 + 𝜀𝑖𝑡

𝑌𝑖𝑡 = 𝛼 + 𝛽1(𝐶𝑐𝑖𝑡 × 𝐻𝑠𝑟𝑖𝑡) + 𝛾𝑋𝑖𝑡 + 𝜇𝑖 + 𝛿𝑡 + 𝜀𝑖𝑡

where Dc×Hsr, Bc×Hsr, and Cc×Hsr are interaction terms between degree
centrality, betweenness centrality, closeness centrality and HSR opening.

Table 6 shows regression (31)-(32) where Dc×Hsr is significantly positive, in-
dicating that cities with higher degree centrality (more important network po-
sitions) significantly promote tourism economic development. As Northwest
China adds HSR routes and increases speeds, cities like Xi’an, Urumqi, and
Jiuquan show substantially increased degree centrality, enhancing radiation and
control capabilities. Regressions (33)-(34) show Bc×Hsr is positive but insignif-
icant, suggesting Northwest China’s HSR bridging function needs improvement
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—HSR benefits have not reached all cities, and effective indirect connections
between HSR and remote non-HSR cities remain underdeveloped. Regressions
(35)-(36) show Cc×Hsr is significantly positive, indicating cities with stronger
network influence significantly boost tourism economy. Rapid HSR development
has enhanced cities’self-control and influence, while HSR-induced“polarization-
trickle-down”and“agglomeration-diffusion”effects further optimize the regional
tourism economic network.

3.6 Integration Paths of HSR Opening and Tourism Economic Devel-
opment

Existing research emphasizes empirical analysis over theoretical synthesis.
Therefore, combining research findings with theoretical foundations, we sum-
marize integration paths from city, regional, and national perspectives (Figure
2).

From the city perspective, HSR opening promotes new spatial patterns
of urban tourism economy, with HSR opening, tourism economy, and devel-
opment environment mutually reinforcing. On one hand, growth pole and
center-periphery theories suggest HSR opening further strengthens tourism cen-
ter cities’dominance, generating agglomeration effects that attract information,
capital, and tourist flows from peripheral cities. On the other hand, diffusion
effects excavate and integrate quality tourism resources, promoting tourism ele-
ment spillovers to HSR cities and tourism centers. Under combined agglomera-
tion and diffusion effects, HSR significantly influences urban tourism economic
network density, centrality, and role positioning. “HSR + tourism”integration
advances all-for-one tourism, the“Transportation Power”strategy, high-quality
development, and Belt and Road construction, whose sustained dividend release
reciprocally facilitates HSR construction and tourism development, reconstruct-
ing regional tourism economic spatial patterns and promoting high-quality ur-
ban tourism economic development.

From the regional perspective, promoting “HSR + tourism”integration
requires optimizing tourism development environments, strengthening cultural
exchange cooperation, continuously enriching tourism product formats, and fa-
cilitating industrial transformation and upgrading. Post-HSR opening further
develops potential source markets, breaks geographical restrictions, improves
talent and technology flows, enhances tourism market dominance in resource
allocation, and creates “same-city effects”that promote resource sharing, ac-
celerate industrial gradient transfer, optimize industrial division of labor, and
boost tourism industry chains around HSR networks. Provinces should leverage
HSR’s spatial advantages and locational potential to allocate quality tourism
production factors, actively respond to the HSR era, and encourage inter-city
HSR tourism trains such as the “Symphony Silk Road・Ruyi Gansu”themed
brand between Ningxia and Gansu, accelerating tourism transformation and
coordinated complementary development.
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From the national perspective, strengthening top-level design for HSR open-
ing and cross-border tourism cooperation promotes railway interconnectivity, ex-
pands“HSR + tourism”international influence, and improves regional tourism
cooperation mechanisms. Facing Central and West Asia, HSR facilitates out-
bound tourism cooperation, enhances international influence, and supports high-
quality tourism economic development. Simultaneously, improving “HSR +
tourism”brand image and developing differentiated characteristic HSR tourism
products satisfies people’s diverse needs for a better life and leverages synergis-
tic effects where “1+1>2.”Emphasizing HSR and cultural tourism inheritance
expands HSR tourism audiences and stimulates development potential.

4 Discussion
Transportation and tourism development are closely related. HSR’s“space-time
compression”effect effectively improves Northwest China city accessibility, pro-
motes rational flow of tourism elements in terms of volume, velocity, and quality,
and optimizes resource allocation between destinations. Northwest China con-
tains multiple comprehensive transportation hubs serving as critical transfer
stations for tourism economic elements, playing important roles in coordinating
national tourism economic development. Kong Lingzhang et al.’s national-
level study shows HSR network evolution significantly impacts urban tourism
economy, with inter-city differences affecting HSR’s tourism promotion effects.
Wu Guihua et al., using PSM-DID, found HSR significantly promotes urban
tourism development with differential impacts along HSR lines. This paper
extends such research by employing multi-period DID to verify HSR opening’
s significant promotion of Northwest China’s tourism economic development,
with results comparable to existing scholarship. Unlike previous paradigms that
rarely explored intrinsic HSR-tourism relationships, this paper synthesizes the-
oretical mechanisms from growth pole and point-axis theories and summarizes
integration paths from city, regional, and national scales, providing detailed the-
oretical and practical foundations for deepening regional transportation-tourism
integration.

5 Conclusions and Recommendations
5.1 Conclusions

(1) Baseline regression results indicate HSR opening significantly promotes
Northwest China’s tourism economic development. Robustness tests
including counterfactual tests and variable replacement confirm result
reliability. HSR cities should guide regional coordinated development
through long-term HSR tourism planning. Heterogeneity analysis shows
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differential impacts: HSR opening significantly affects high- and medium-
economic-level cities but insignificantly impacts low-level cities.

(2) HSR opening-induced accessibility improvement and network centrality
changes significantly affect Northwest China’s tourism economy. Accessi-
bility improvement shows heterogeneous impacts: cities with HSR opened
> entire region > cities without HSR opened. Network centrality changes
affect tourism economy in the order: degree centrality > closeness cen-
trality > betweenness centrality, requiring optimization of betweenness
centrality in the HSR network.

(3) Northwest China’s“HSR + tourism”interactive development progresses
through initial emergence, rapid growth, steady development, temporary
stagnation, and network optimization stages. Short-term agglomeration-
diffusion effects cause regional tourism economic imbalances. As HSR
coverage expands, a balanced regional tourism economic development pat-
tern emerges with HSR cities as cores and HSR lines as axes. Integration
paths are summarized from city, regional, and national scales.

5.2 Recommendations

(1) City-level perspective: Cities should formulate“HSR + tourism”inte-
gration policies tailored to local conditions. Economically strong cities like
Xi’an and Urumqi should optimize tourism industrial structure, improve
tourism transportation services, and innovate tourism products. Less-
developed cities should explore HSR-driven tourism economic transforma-
tion, making HSR a strategic focus for upgrading and quality improvement
to escape low-level development traps.

(2) Provincial-level perspective: Provinces should fully utilize HSR’s driv-
ing effect on 沿线 (along-the-line) city tourism economies to coordinate bal-
anced regional development. Shaanxi should operate regular trains using
HSR and trunk railways, optimizing transfer functions. Gansu should coor-
dinate provincial infrastructure layout and strengthen tourism cooperation
with other regional cities. Ningxia should build an all-for-one tourism cir-
cle centered on Yinchuan based on HSR and expressways. Qinghai should
optimize comprehensive tourism transportation networks, resolving“last-
mile”access to destinations. Xinjiang should accelerate HSR construction
and densify medium-short intercity routes.

(3) National strategic perspective: Regions should actively respond to
changing urban status and tourism roles in the HSR network, establish-
ing long-term goals to continuously capture HSR dividends and support
the “Transportation Power”strategy. Strengthen intra-regional cultural-
tourism integration and all-for-one development to promote coordinated
intra- and inter-provincial tourism economic development. With Shaanxi
as the tourism economic center and Xinjiang as the western gateway, Qing-
hai, Gansu, and Ningxia should leverage mutual strengths and develop
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“transportation + tourism”to promote high-quality development of the
Silk Road Economic Belt and Eurasian Land-Sea Trade Corridor’s cross-
border tourism economic belt.
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