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Abstract: Rural homestays have emerged as pivotal drivers of rural socioeconomic revital-
ization, particularly in metropolitan peripheries characterized by intensified urban—rural
dynamics. However, their spatiotemporal distribution patterns and underlying mecha-
nisms remain underexplored. This study employs Geodetector and related analytical meth-
ods to examine rural homestays in Beijing, aiming to decipher spatial heterogeneity and
driving factors. The results reveal a distinct “large-scale dispersion with small-scale cluster-
ing” pattern marked by pronounced agglomeration in northern mountainous areas and
sparse distributions in southern suburban regions. Temporally, the sector currently exhibits
a notable expansion—contraction phase influenced by external factors, alongside spatial
centroid migration toward resource-rich zones. Geodetector quantification identifies the
proximity to transportation nodes and vegetation coverage as primary spatial determinants,
while socioeconomic factors demonstrate comparatively limited influence—contrasting
sharply with urban contexts. Rural homestay concentration zones are classified into high-,
medium-, and low-intensity categories based on the homestay density, with high-intensity
zones leveraging apex advantages of scenic resources, cultural heritage, and infrastruc-
ture. These findings underscore the interplay of natural environmental factors, tourism
resources, transportation accessibility, and socioeconomic conditions in shaping agglomera-
tion dynamics, providing actionable insights for optimizing spatial planning and promoting
sustainable development in rural regions adjacent to megacities.

Keywords: rural homestays; spatial distribution; Geodetector; influencing factors

1. Introduction

Tourism has become one of the primary driving forces for the development of many
countries and regions [1], while the rise of homestays has significantly influenced the
fundamental dynamics of tourism markets globally [2], with their role and prominence
within the industry becoming increasingly vital. Consequently, a spatial distribution
analysis of homestays is widely regarded as one of the most critical tasks in their regional
development processes. Rural homestays, in particular, not only represent a supplement to
and innovation in the traditional accommodation system but, more critically, serve as an
essential catalyst for advancing rural tourism development [3]. In China, rural homestays
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have become a significant sector driving tourism investment and leisure consumption in
rural areas [4].

The development of rural homestays exhibits diversified, personalized, and regionally
distinct characteristics shaped by geographical and cultural contexts [5]. In China, these
establishments are formally defined as small-scale, experience-oriented accommodations
situated in rural areas, utilizing underutilized resources such as local dwellings. Their
operational paradigm emphasizes authentic immersion in rural landscapes, local customs,
and cultural heritage [6]. Following the emergence of specialized rural homestays circa
2000, China’s rural hospitality sector entered a phase of accelerated growth, culminating in
over 210,000 operational units by 2022—constituting 87.98% of the nation’s total homestay
inventory [7] and establishing itself as a cornerstone industry within the tourism sector.
Rural homestays demonstrate dual socioeconomic impacts: on one front, they activate
broader tourist markets while maximizing the utilization of local resources to regenerate
socioeconomic value from underused properties [8], thereby directly contributing to rural
revitalization and sustainable development [9]; on another front, rural homestays have
progressively emerged as both a preferred choice for domestic and international tourists to
experience authentic Chinese rural culture and a novel impetus driving the high-quality
development of regional tourism destinations [10].

Rural homestays, characterized by small-scale operations and strong autonomy,
demonstrate inherent flexibility and adaptability in spatial distribution while exhibiting
cyclical and dynamic patterns temporally. Coupled with thriving internet platforms, these
establishments achieve extensive geographical dispersion across vast rural territories [11].
This operational flexibility introduces blind spots in site selection, resulting in uneven
geographical distribution patterns [12]. Functionally, rural homestays operate both as
tourism-supporting facilities and distinct tourism products, exhibiting unique develop-
mental patterns influenced by multifaceted factors such as tourism resource availability [9].
The uneven distribution of tourism resources frequently leads to regional mismatches
between supply and demand [13]. Therefore, conducting a systematic analysis of rural
homestays’ spatial distribution characteristics is imperative for optimizing market regula-
tion and regional resource allocation. Investigating the development of rural homestays
across temporal spans provides macro-level guidance for their long-term prosperity [14].
According to Butler’s Tourism Area Life Cycle theory, the dynamics of development dictate
distinct characteristics across each stage of the lifecycle. China’s rural homestay sector,
characterized by a late inception and rapid growth within a compressed timeline, exhibits
intense developmental fluctuations. However, the limited understanding of their spatial
distribution across developmental stages constrains future progress, despite the acute chal-
lenges emerging from this accelerated trajectory [15]. The spatiotemporal configuration of
these accommodations exhibits clustering characteristics emblematic of the new hospitality
paradigm driven by sharing economy principles and digital technologies, rendering their
study uniquely positioned to capture region-specific tourism dynamics with enhanced
precision. Investigating the spatial distribution patterns of rural homestays enables an
examination of their alignment with core—periphery theory [16] and spatial polarization
theory [17], facilitates the analysis of localized development mechanisms within regions, al-
lows the assessment of spatial disparities in tourism development levels across regions, and
further explores the evolutionary relationships between geographical elements—such as
economic, demographic, and industrial factors—and the spatial dispersion-agglomeration
dynamics of these accommodations [18].

Existing research has extensively examined various factors influencing the spatial
distribution of homestays, yet they predominantly address urban and rural homestays
as an integrated entity when discussing distribution patterns and mechanisms [19]. This
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approach creates critical gaps in explicating the agglomeration dynamics and determinant
factors unique to rural homestay clusters. Empirical findings indicate that at the rural
cluster scale, distinctive natural resources [20] and cultural environments—contrasting with
urban settings—foster homestay concentration [21], particularly in tourism-resource-rich
zones such as resort areas. Within the context of China, research predominantly operates at
macro scales—provincial, municipal, or major scenic area levels [22]. Notably, metropolitan
peripheral rural regions exemplified by Beijing—areas experiencing intensive urban-rural
factor mobility and substantial homestay development demand—remain understudied,
despite China’s accelerating urban-rural integration. Field investigations in sampled re-
gions reveal heightened homestay concentrations near transportation corridors, areas with
abundant vacant dwellings, and localities exhibiting elevated economic indices, empirically
validating transportation infrastructure and socioeconomic conditions as pivotal spatial
determinants [10].

Rural homestays exhibit distinct agglomeration characteristics across varying spatial
scales, with multiple GIS spatial analysis methods [23] providing multidimensional ana-
lytical perspectives to elucidate their distribution patterns and clustering intensities. The
Geodetector method, a robust analytical tool embedded within GIS platforms, has gained
extensive application in deciphering geographical phenomena and their determinants, par-
ticularly in environmental science, public health, resource management, and ecological risk
assessments [24]. Compared to alternative approaches like Random Forest and Geograph-
ically Weighted Regression (GWR) models for spatial determinant analysis, the Geode-
tector method excels in holistically integrating heterogeneous factors—including natural
resources, historical-cultural elements, and economic development indicators—through
a unified analytical framework to quantify their differential impacts on homestay distri-
butions [25,26]. Beyond the Geodetector framework, the Nearest Neighbor Index method
determines clustering typologies at both global and local scales, while the Kernel Den-
sity Estimation method reveals spatial concentration gradients of point data across study
areas. A concentration zone analysis further identifies agglomeration intensities within
medium-small zones, and the Standard Deviational Ellipse method captures directional
dynamics in spatial configurations [27]. The methodological integration of these techniques
with Geodetector provides robust analytical support for deciphering the spatial distribution
patterns and influencing mechanisms of rural homestays.

Most existing studies focus solely on broad spatial locational factors such as accessi-
bility and service convenience, yet insufficient scholarly attention is given to the analysis
of agglomeration effects and the integration of spatiotemporal distribution patterns [28].
This study employs Beijing’s rural areas as a representative case, utilizing the Nearest
Neighbor Index analysis, Kernel Density Estimation, Standard Deviational Ellipse, and
Hotspot Analysis to delineate the spatiotemporal distribution patterns and typological
characteristics of rural homestays. Through agglomeration intensity stratification, these
accommodations are classified into a three-tiered concentration zone typology. The research
constructs an analytical framework integrating spatial configuration and determinant fac-
tors, subsequently applying the Geodetector model to systematically examine quantitative
distributions, typological variations, spatial allocation mechanisms, and interactive effects
among influencing elements.

2. Materials and Methods
2.1. Study Area and Data Acquisition

Beijing’s rural homestay sector boasts a substantial inventory within the monocentric
spatial structure of this megacity, where administrative districts systematically surround
the central urban core. This spatial organization directly reflects China’s entrenched urban-
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rural dual-system framework, establishing an ideal research setting for analyzing accom-
modation distribution patterns and their determinants. As a megacity with both abundant
natural ecosystems and profound historical-cultural legacies [29], Beijing’s extensive rural
area spans approximately 14,200 km?, accounting for 86.8% of its total administrative terri-
tory [30]. The city has maintained China’s largest rural homestay inventory over the past
five years, with its market potential evidenced by 311,000 visitor arrivals during the 2023
National Day Golden Week [31]. The booming tourism sector has catalyzed substantial
external investment inflows, driving the accelerated spatial proliferation of rural homestays
across the region.

Beijing boasts a well-developed transportation network, including 2762.6 km of sub-
urban roads, 24 suburban railway stations, and two major airports. The southern Daxing
Airport, the only airport located in a rural area of Beijing, handled 39.411 million passengers
in 2023. However, its late operational commencement, lack of supporting facilities such as
hotels, remote distance from urban centers, and relatively underdeveloped infrastructure
have created opportunities for the rapid growth of homestays. In contrast, the eastern
Capital International Airport, constructed earlier and having a mature hotel industry, has
seen slower development of homestays.

This study focuses on rural landscape areas within Beijing’s administrative boundaries,
excluding urban built-up zones and encompassing ten districts such as Yanqging and
Changping (see Figure 1). To analyze the geographical attributes of rural homestays, this
research integrates data from representative online homestay booking platforms [32] known
for their typical operational values. Through systematic data screening and standardization,
3850 homestay samples were obtained. A random sampling of 300 entries underwent
manual verification, resulting in a 95% accuracy rate that was sufficient to support follow-

up studies.
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Figure 1. Map of rural homestays in Beijing.
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2.2. Research Methodology

This study comprehensively integrates multiple geospatial research and analytical
methods (see Table 1).

Table 1. Methods for the spatial analysis.

Method Formula Explanation of the Formula

R denotes the Nearest Neighbor Index; ry
represents the observed mean nearest neighbor

Nearest distance; 7. indicates the theoretical expected
Neighbor ro = 2v/Dre = mean nearest neighbor distance; 7 is the number
2v/n / A .
Index of point features;

D refers to the density of point distribution; and
A stands for the area of the study region.
F(x) denotes the kernel density estimation
function at location x; & is the bandwidth

Kernel threshold that governs the smoothness of the
Density F(x) = nl*hz?:l K(*X3) kernel density surface; n represents the number
Estimation of points within the bandwidth threshold range;

and K refers to the default spatial weighting
kernel function.
M(x,y) denotes the mean center coordinates of
the spatial distribution, representing the centroid;

Y 5 n n
Ditjigiifal nM();’ Y)n— ! Zzi_\l/xlfn’%i_lny#?zl " 6 is the orientation angle of the standard
Ellipse tan @ — [(Zizl X2 =L ¥i?) (T P =L y?) 4 Xiyi)] deviational ellipse, indicating its rotational
2L XiY; alignment; and x; and y; are the spatial
coordinates of rural homestay points.
Getis-Ord Gi* G Ty wi X — XTI wi X; d(?notes the event d.ensity.of the j-ﬂ:’l §tudy
Hot Spot T \/ oy lel Wizj)z} unit; w(i) is .the spatlal we.lgh.t coefficient
Analysis = k between units i and j; and n indicates the total
number of grid cells in the study area.

Firstly, it is essential to determine the spatial patterns of rural homestays within Bei-
jing’s rural areas. The analytical process begins with identifying the spatial configuration
of rural homestays across Beijing’s countryside. Given varying district sizes, the Near-
est Neighbor Index method is employed to classify agglomeration types—categorized
as clustered, balanced, or dispersed patterns—at both municipal and district scales [22].
Subsequently, Kernel Density Estimation quantifies localized clustering intensities through
neighborhood density calculations, directly revealing the spatial distribution character-
istics [33]. Spatial distribution dynamics are then analyzed via a Standard Deviational
Ellipse analysis, examining directional trends and dispersion patterns. Following this, the
Hotspot Analysis method is applied to carry out two steps—concentration level detection
and concentration area detection—spatially connecting the two to identify concentration
zone levels across different rural homestay areas. Finally, the Geodetector method evaluates
influencing factors across agglomeration gradients. This multidimensional comparative
analysis synthesizes these elements and quantifies their relative impacts through diagnostic
metrics. The research framework of this study is illustrated in Figure 2.
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Figure 2. Analysis framework of rural homestays in Beijing.

2.2.1. Geodetector Method

Wang Jinfeng (2017) [34] proposed the Geodetector method based on geographical
spatial heterogeneity theory—a spatial analytical technique designed to identify stratified
heterogeneity patterns and their causal mechanisms within specific regions. This method
eliminates linear assumptions and exhibits collinearity immunity, making it particularly
effective for investigating the influencing factors of spatial heterogeneity and their op-
erational mechanisms in geographical phenomena. Influencing factor assessments and
spatial analyses are conducted across Beijing’s entire territory and individual administrative
districts. The computational model is as follows:

DN ssw "
1= N,  SST
SSW =Y . Npo2/SST = N2 )

In Equations (1) and (2), g is the significance of the influence, and the value range is
[0, 1]; the larger its value, the greater the influence of the sign influencing factor X on the
spatial distribution of Beijing rural lodging within the area. h =1, 2, ..., L is the stratification
of the influencing factor X and the overall site selection of Beijing’s rural homestays within
the slice Y. N, and N are the number of cells in stratum h and the whole region, respectively,
and are the variance of the overall site selection of Beijing rural homestays within stratum
H and slice Y, respectively. WWE and SST are the sum of the variance within the stratum
and the total variance of the whole area, respectively.

2.2.2. Spatially Distributed Impact Indicators

Given the multidimensional influences on rural homestay distribution, this study
adopts a structured analytical framework encompassing four dimensions: natural environ-
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mental parameters [13], tourism resource endowments [35], transportation accessibility
metrics [36], and socioeconomic indicators [20]. This multidimensional approach provides
methodological rigor for deciphering complex spatial configuration mechanisms (detailed
in Table 2). Utilizing the Natural Breakpoint method, these variables are categorized into
five tiers to represent intensity gradients, aligning with Geodetector’s requirements for
categorical variables. The data are derived from officially published datasets, including
the Beijing Municipal Government Portal and Statistical Yearbooks. Relevant scholars,
through investigations into neighborhood environmental impacts on homestays, have
identified significant negative correlations between natural environmental factors and
homestay spatial distributions [37]. Their research on agglomeration phenomena has
demonstrated the importance of tourism resource elements—particularly tourist attractions
and historical-cultural resources—in shaping spatial patterns [2]. Empirical evidence indi-
cates pronounced associations between mid-to-high-tier scenic sites (3A-5A classified) and
tourist attractions, in contrast to negligible correlations observed at lower-tier attractions.
Following the classification system of China’s Ministry of Culture and Tourism, this study
selects 3A-5A level scenic sites as key tourism anchors. Methodologically, the analyti-
cal framework incorporates Beijing’s abundant traditional villages as cultural indicators.
Transportation accessibility, encompassing road networks and major transit nodes (rail-
ways/airports), significantly influences consumer preferences [10]. Socioeconomic analyses
demonstrate strong positive correlations between urban homestay distributions and factors
including population density, urbanization intensity, and GDP per capita [19]. For rural
contexts, urbanization intensity is quantified using DMSP-OLS nighttime light data [38],
circumventing land use classification limitations.

Table 2. Index selection and quantification.

Factor
Hypothesis

Index Selection Symbol

Quantification and Calculation of Indicators

Natural

environmental

factors

Average altitude X1

Elevation of rural lodges. The mean value of elevation (m) in the grid
where the spatial points are located.

Average slope X2

Slope of rural lodges. The mean value of slope (°) in the grid where
the spatial points are located.

Water network density X3

Water resource abundance in proximity to rural lodges. Mean value
of river length (km/km?) in the grid where the spatial point is
located. Degree of greening around the rural homestays. Mean value
of the proportion of sites covered by vegetation within the grid (%).

Degree of greening around rural lodges. Mean value of the

Vegetation cover X4

proportion of sites covered by vegetation in the grid (%).

Tourism resource

High-level
scenic distance

X5

Richness of tourism resources around rural homestays. The distance
from the rural homestay spot to the nearest popular scenic spot on
the Internet and weighted by the normalization method with the
number of evaluations of the scenic spots in Ma’s Nest by 0.9-1 to
form the attractiveness of the scenic spot.

Density of

Kernel density of rural homestay points within key tourist village

factors tourist villages X6 grids (units/km?).
Denss1'ty of Kernel density of rural homestay points within traditional village
traditional X7 . . 5
. grids (units/km?).
villages
Road X8 Transportation accessibility of the area around the rural lodging.
Accessibility density Mean value of the road length in the grid (m/km?).
factor Nearest node X9 Rural homestays’ transit passenger capacity. Distance from the point

distance

to the nearest passenger train station or airport (km).
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Table 2. Cont.

Factor

. Index Selection Symbol Quantification and Calculation of Indicators
Hypothesis
Number of local households, representing the potential labor force in
Population X10 the area. Sub-kilometer data (people/km?) of the resident population
of the grid where the rural homestay sites are located.
) Urbanization The urbanization of an area can be signified by the intensity of
SO_CIO_ intensit X11 nighttime light use in the area. Mean values of nighttime light
economic factors Y intensity for the grid where the rural lodging sites are located.
The GDP per capita in the tertiary sector of the region serves as an
Per capita GDP in the X12 indicator of the local service capacity. This study calculates the GDP
tertiary sector per capita (CNY/person) for the grid cells where the rural homestays

are located.

3. Results and Discussion

3.1. Spatial Distribution Pattern
3.1.1. Distribution Characteristics of Rural Lodging: Large-Scale Discrete and
Small-Scale Agglomeration

Through the statistics in Table 3 on the spatial distribution of rural homestays in Beijing,
it can be observed that Huairou District has the largest number (1186), accounting for 30.81%
of the total, while Shunyi District has the smallest number (15). This significant variation
highlights the uneven development across districts, contributing to the heterogeneous
spatial distribution of rural homestays. Based on the spatial proximity of each district
to Beijing’s core area, the rural regions can be categorized into peri-urban and far-urban
areas. Peri-urban areas refer to those adjacent to the urban core, while far-urban areas are
more distant. Although the number of far-urban areas (4) is fewer than that of peri-urban
areas (6), the total number of homestays in far-urban areas (3088) is four times greater
than in peri-urban areas (762). This indicates an uneven distribution of rural homestays
and disparities in tourism development across regions in Beijing, with pronounced spatial
heterogeneity. Rural homestays are primarily concentrated in mountainous areas distant
from the city’s center of gravity. To further explore the spatial distribution characteristics
of rural lodgings in Beijing, this study conducts a comprehensive analysis across multiple
spatial scales.

The Nearest Neighbor Index analysis reveals discrete distribution patterns of rural
homestays across Beijing’s administrative regions and its ten sub-districts, with all districts
demonstrating statistically significant dispersion characteristics. The spatial distribution
characteristics of rural homestays can be identified through the Nearest Neighbor Index
(NNI) R-values. Shunyi District exhibits exceptionally high R-values due to its smaller
homestay sample size, resulting in significantly greater spatial dispersion. At the macro
scale, rural homestays lack dominant agglomeration cores, failing to form cohesive clusters
even at municipal or district administrative levels. This is corroborated by observed
average nearest neighbor distances consistently below the expected values, indicating
localized multi-point clustering amidst macro-scale dispersion. Notably, interregional
distance differentials vary dramatically—a phenomenon directly correlated with magnitude
disparities between the study area dimensions and homestay quantity distributions.

To unveil spatial heterogeneity in Beijing’s rural homestay distribution, this study
employs the Kernel Density Estimation method for an in-depth spatial pattern analysis
(Figure 3). The spatial analysis demonstrates findings while exhibiting macro-scale disper-
sion, and localized clustering emerges prominently in northern suburban districts (Yanging,
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Huairou, and Miyun), with density levels significantly surpassing those of southern coun-

terparts, corroborating the Nearest Neighbor Index results.

Table 3. Nearest Neighborhood Index of rural homestays in Beijing and various districts.

Home- Home- Average Expected Nearest
Name Area Sta Stay Observation Average Neighbor 2-Score Value Tvpe
(km?2) y Houses Distance Distance Index p yp
Number
(rooms) (m) (m) R
Beijing 16,411 3850 29,762 423.0438 326.4383 1.2959 35.1287 0.000 discrete
Huairou 2123 1186 8407 230.0333 215.1113 1.0694 4.4944 0.000 discrete
district
ﬁ‘;glirc‘f 1994 1068 8535 251.393 213.2688 1.1788 11.3217 0.000 discrete
g’f;i’r‘fg 2229 548 4024 477.0051 302.4937 1.5769 27.2362 0.000 discrete
Pinggu 948 286 1960 648.7375 296.8609 2.1854 37.1916 0.000 discrete
district
Fzrl‘f;ﬁ“ 2019 284 2298 768.171 4431713 1.7334 22.4910 0.000 discrete
gfs’;igt 1036 196 2127 467.6044 360.7641 1.2962 7.9923 0.000 discrete
Mentougou 4 5 146 1246 756.428 507.2174 1.4913 11.1612 0.000 discrete
district
T‘é‘;sg;i(t’u 906 69 617 1027.5847 572.9405 1.7935 12.6101 0.000 discrete
Cgf;filz f‘g 1344 52 425 22453629 828.0787 2.7115 22.9199 0.000 discrete
3}11;:11’; 1021 15 123 5869.3793 41251 1422.8363  10,534.795 0.000 discrete
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Figure 3. Kernel density distribution of rural homestays in China.

3.1.2. Time-Varying Characteristics: Expansion Followed by Contraction

The spatial evolution of Beijing’s rural homestays demonstrates event-driven phase

transitions with inherent temporal lags. Tracing the developmental trajectory of rural
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homestays in Beijing reveals four distinct phases: the embryonic phase (1986 to 2010), the
exploratory phase (2010 to 2015), the acceleration phase (2015 to 2019), and the current
consolidation phase (2019 to 2023) (Figure 4) [20]. The embryonic phase (late 1980s—-2008)
commenced with villager-operated hospitality services, later accelerated by post-Olympic
tourism influxes. Subsequently, the exploratory phase (2010-2015) witnessed platform-
mediated professionalization through internet-enabled sharing economies, marked by
northeastward spatial expansion and nascent clustering around major scenic zones. Cap-
ital infusion propelled rapid southwestward expansion during the acceleration phase
(2016-2019), intensifying concentration around premier attractions. The COVID-19 pan-
demic triggered an adaptive consolidation phase (2021-present), halving total homestay
inventories (Figure 5). The spatiotemporal analysis through Standard Deviational El-
lipse (SDE) mapping reveals cyclical expansion—contraction patterns, with centroid mi-
gration progressing southeast-to-northwest while remaining geopolitically anchored in
Huairou District.
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Figure 4. Four-stage development and focused migration trends of rural homestays in Beijing.
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Figure 5. Statistics on the opening times of existing rural homestays in Beijing.

3.1.3. Conjugate Impact Element Disassembly

This study employs a tripartite analytical framework to elucidate the spatial deter-
minants of rural homestay agglomeration patterns in Beijing, focusing on three critical
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dimensions: altitudinal distribution patterns, tourism resource attraction dynamics, and
transportation network accessibility metrics.

Firstly, the spatial distribution of Beijing’s rural homestays exhibits distinct geomor-
phological preferences, with over 80% concentrated in low-elevation mountainous zones
(<500 m) (Figure 6A) featuring gentle slopes (<15°) (Figure 6B). While nearly half occupy
near-flat terrains (<2°), the maximum gradients reach 42.16°, spanning elevations from
16 m to 1497 m—demonstrating substantial elevation differentials that mirror Beijing’s com-
plex topography. A bimodal elevation distribution emerges at 100-200 m and 500-600 m,
corresponding to shallow and deep mountainous zones, respectively.
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Figure 6. Spatial distribution of geography: (A) the altitude distribution and (B) the slope distribution.

Secondly, regarding tourism resources, a spatial analysis of multi-radius buffer zones
encompassing Beijing’s tourist attractions (n = 106; Table 4) (Figure 7A), traditional villages
(n = 43), and tourist villages (1 = 41) (Figure 7B) reveals distinct spatial relationships with
rural homestays. The homestay distribution relative to attraction proximity follows a
unimodal pattern, initially increasing then gradually decreasing with distance. Notably,
numerous homestays cluster near attraction peripheries, strategically spanning multiple
attraction buffer zones to maximize market coverage and customer acquisition. Overall,
more than half (2096 units) of rural homestays are distributed within a 5 km radius of
tourist attractions, while less than 15% of key tourist attractions concentrate nearly half of
rural homestays within their 5 km radius (Table 5).

Table 4. Statistics on the number of rural homestays within the buffer zone radius of different
scenic spots.

Buffer Zone Radius (KM) Number f’f Rural Percentage of Rural
Lodgings Lodging (%)
<1 106 2.75%
1~2 484 12.57%
2~5 1506 39.12%
5~10 1093 28.39%
10~20 604 15.69%

>20 57 1.48%
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Figure 7. Spatial distribution of tourism resources: (A) distribution of tourism, and (B) distribution of
tourist villages and traditional villages.

Table 5. Number of rural homestays in the 5 km buffer zone of each scenic area.

Serial Name of the Scenic Area Scenic Spot Number of Rural  Percentage
Number Grade (A-Level) Lodgings of Total
1 Jiugukou Natural Scenic Area 3 182 4.73%
2 Badaling Wildlife World 3 168 4.36%
3 Badaling Shuguan Great Wall Scenic Area 4 162 4.21%
4 Badaling Great Wall Scenic and Historic Interest 5 162 4.21%
5 Badaling Great Wall Heritage Site 3 160 4.16%
6 Badaling Ski Club 3 155 4.03%
7 Qinglongxia Tourism 4 145 3.77%
8 Simatai Great Wall Scenic Area 4 142 3.69%
9 Shidu Scenic Spot 4 141 3.66%
10 Mutianyu Great Wall 5 137 3.56%
11 Hongluo Temple 4 120 3.12%
12 Huanghuacheng Water Great Wall 4 108 2.81%
13 Longgingxia Tourism 4 98 2.55%
14 Shengquanshan Tourist Scenic Area 3 85 2.21%
15 Vanke Shijinglong Ski Resort 3 85 2.21%
Total (removing overlapping calculated values) 1266 44.42%

Finally, transport accessibility exerts a profound influence on the spatial distribution
of Beijing’s rural homestays, necessitating an analysis across two dimensions: urban tourist
source areas and transportation infrastructure (major arterial roads and key nodes). The
distance—urban proximity relationship exhibits a bimodal distribution pattern (Figure 8),
with primary clustering (1004 units) peaking at 15 km from urban centers—a one-hour
drivetime threshold that balances urban accessibility and scenic appeal. A secondary resur-
gence occurs at 40-50 km (peak: 398 units at 50 km), though the homestay density at this
range remains below the 25 km levels (430 units). Major arterial roads and transportation
nodes demonstrate significant agglomeration effects (Figure 9), with 80% of homestays
concentrated within 1 km buffer zones (Table 6).
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Figure 9. Statistics of the distance between the country homestay and the nearest neighboring districts
in Beijing.

Table 6. Statistics on the number of rural houses in the buffer zones of main roads in Beijing.

Buffer Radius (m) Number of Rural Ratio of the Total Number
Lodgings of Rural Lodgings (%)
<500 2608 67.74
500~1000 469 12.19
1000~1500 215 5.58
1500~2000 217 5.63
>2000 314 8.86
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3.2. Comparative Study of Concentration Zone Grading

To further investigate the agglomeration characteristics of Beijing’s rural homestay
distribution, this study employs a Hotspot Analysis with hierarchical clustering based
on the agglomeration intensity. The analytical findings reveal that adjusting the spatial
threshold of the concentration zone detection model to a 1000-2000 m range optimally
captures small-scale clustering patterns in kernel density surfaces, effectively reflecting
localized density attributes. Consequently, a 1000 m observational scale was selected for
area-level kernel density mapping, identifying 160 distinct concentration zones containing
3581 homestays (93% of the total inventory). Statistical validation confirms significant
clustering patterns, with a Hotspot Analysis index of 2.37 achieving a 95% confidence level.

The kernel density surface is classified into three agglomeration tiers based on
peak density variations (Table 7): high-intensity (17.4 units/km?), medium-intensity
(4.83 units/km?), and low-intensity (0.95 units/ km?) concentration zones. The spatial
analysis reveals distinct regional patterns, with clustered high- and medium-intensity
zones in northern Beijing anchored along the Great Wall scenic corridor, contrasting with
fragmented distributions in southern regions. Yanqing and Huairou districts concentrate
nearly two-thirds of medium-intensity zones and half of high-intensity zones, whereas
central districts like Changping and Shunyi exhibit negligible clustering and lack ma-
jor concentration zones—highlighting pronounced spatial heterogeneity and localized
agglomeration dynamics.

Table 7. The number and attributes of various concentration zones.

Type of Total Number of  Share of the  Total Areaof  Average  Average Peak
No. of Wards . . :
Concentra- (Number) Lodgings in the Total Number the Zone Area Density
tion Zones District (Units)  of Homestays (km?) (km?) (units/km?)
High-
concentration 6 1555 40.39% 497.65 82.9 17.4
zones
Medium-
concentration 15 1248 32.42% 513.54 34.24 4.83
zones
Low-
concentration 139 778 20.21% 583.64 4.2 0.95
zones
Total 160 3581 93.01% 1594.84 9.97 1.94

Integration with Figure 10 demonstrates strong alignment between arterial road orien-
tations and the spatial configurations of both individual high-medium-intensity zones and
clustered low-intensity zones, with rural homestays displaying marked linear clustering
along transportation corridors. Specific regions exhibit core—periphery configurations.
Multi-concentration zone convergence emerges in locales where proximate tourism re-
source clusters generate synergistic interactions.
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Figure 10. Classification of rural homestay concentration zones: (A) Rural homestay concentration
grading, (B) rural homestay concentration zones, and (C) classification of rural homestay concentra-
tion zones.

3.2.1. Advantageous Analysis of High-Concentration Zones

Six high-intensity agglomeration zones constitute core rural homestay clusters, demon-
strating integrated advantages through strategic geographical positioning, abundant
tourism resources, and efficient transportation networks. As evidenced in Table 7, these
zones share comparable total areas (500 km?) across three density tiers, yet exhibit stark
density differentials—high-intensity zones concentrate 40% of homestays spatially, five
zones predominantly cluster along Beijing’s administrative boundaries, while Zone 3 (Qin-
glongxia Cluster) occupies a central position driven by policy-induced agglomeration.
Proximity between Zones 1 and 2 stems from geographical adjacency and shared tourism
development priorities.

The Badaling Great Wall Homestay Cluster (Zone 2; Table 8) exemplifies comprehen-
sive advantages through its strategic adjacency to the Great Wall’s most iconic eastern
section and Beijing’s largest western waterbody. Superior multimodal connectivity via
highways and railways complements its preservation of Ming-Qing vernacular architecture
through the adaptive reuse of traditional structures. Zone 4 demonstrates corporate-led
development models, where foreign capital entities systematize local tourism assets into
chain-operated, enterprise-scale clusters. Zone 5 derives distinction from the UNESCO
World Geopark designation, leveraging exceptional geological endowments to anchor its
tourism appeal. The Daxing Airport Zone (Zone 6) functions as Beijing’s southern aerial
gateway, capitalizing on strategic transportation infrastructure.
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Table 8. Division of high-concentration zones.

. Advantages Landscape -
Homestay Area N Density Main Types Advantages. of of the Recreation Historical and
2 umber . 2 of Transportation Cultural
Area Name (km?) (Units/km?) Ageregation A Natural Resource Advant
ggregatio ceess Environment Advantage antages
1 highway; 3 large ski
Yanging 216.69 501 2312 Ice and snow 2 railroads; 5 high-level resorts; Yanging 4 traditional
Longgingxia ‘ ’ experience 1 train station scenic spots  Winter Olympic villages
site Village
Badaling Great
. 6 high-level Wall SCE.I}IC Area;

. 2 highways; ; Traditional
Yanging Strongl 2 railroads; scenic spots; buildings of the
Badaling 107.97 336 3.112 . &Y . . China’s first 1 large ski area ngs 07

integrated 2 train station Ming and Qing
Great Wall . large .
locations reServoir Dynastles;
2 traditional
villages
1 highway; .
Huairou Business 1 railroad; 4 high-level 2 large business
. . 32.99 156 4.728 . - ; conference -
Qinglongxia conference 1 train station scenic spots .
site service areas
New replica of
1 highway; the Ming and Simatai Great Wall
Miyun Resource de- 1 railroad; 3 high-level Qing Dynast Scenic Area;
4 65.82 281 4269 velopment attroad; & & “ynasty - rea
Gubeikou tvpe 1 train station scenic spots ancient towns, 3 traditional
P site 430,000 square villages
meters
1 highway;
Fangshan Natural 1 railroad; 1 1 World 1 famous movie
Shidu 39.83 153 3841 scenery type train station Geopark location )
site
. . 2 highways; .
Daxing 3435 128 3706 ansportation g ational L hishlevel - 1 traditional village
Airport Service Type . scenic spot
airport
3.2.2. Comparison of the Advantages and Disadvantages in the Medium- and
P 8 8
High-Concentration Zones
The 15 medium-intensity concentration zones generally lack rail transit accessibility
and demonstrate singular dominant resource characteristics compared to high-intensity
clusters (Table 9). Classified into three typologies based on agglomeration drivers—
historical-cultural (Type 1), natural-environmental (Type 2), and landscape-recreational
(Type 3)—these zones exhibit localized multi-concentration zones clustering through shared
cultural-scenic synergies.
Table 9. Division of medium-concentration zones.
Area Type Area Name Area Advantage Area Disadvantages

Badaling Shuiguan Great Wall (1);
Huanghuacheng

Historical and Water Great Wall (3), Jiudu River (4),

cultural Mutianyu Great Wall (5), Tanzhe Strong apperz;l uto the target
Temple (14) group
Baili Gallery (2), Baihe Bay (6),
. Trumpet .DltCh (7.)’ . Mountain landscape
Natural Miyun Reservoir (8), Qingliang .
. Multi-scale water
environment Valley (9), experience
type Jinhai Lake (10), Zhangfang Ancient <P
Trestle Road (13), Composite green ecology
Lingshan Ancient Road (15)
Landscape Zhangjiawan Village (11), Taihu

leisure type Village (12)

Great Wall culture, Zen

Universal Studios Beijing

culture

Wide dispersion of

cultures;
policy constraints on the
conservation of historical

and cultural heritage

Distant from urban areas
with poor transportation
accessibility

Poor exploitation of
environmental resources

Scale of attractions
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(1) Five historical—cultural zones capitalize on Great Wall heritage and Zen Buddhist
foundations to attract niche tourist segments seeking immersive cultural experiences.
This cultural magnetism induces demand-driven homestay agglomeration along cultural
corridors through adaptive spatial configurations. (2) Natural-environmental zones possess
distinctive landscape and ecological value, yet exhibit lower agglomeration intensities
compared to high-intensity clusters. Contributing factors include peripheral urban locations
with limited transportation accessibility and underdeveloped environmental resources
that constrain tourism infrastructure maturation. (3) Landscape-recreational zones emerge
from accommodation demand spillover due to capacity limitations at Beijing’s Global
Resort hotels. Homestays consequently concentrate in peripheral villages adjacent to
the Film /Tourism Cultural Base and Tongzhou District’s Zhangjiawan village (Zone 11)
and Taihu village (Zone 12) areas, forming demand-responsive clusters around major
entertainment hubs.

3.2.3. Characterization of the Distribution of Low-Concentration Zones

There are a total of 139 low-intensity concentration zones exhibiting geographically
dispersed patterns with localized clusters comprising several to a dozen rural homestays
concentrated within single or adjacent villages, demonstrating minimal agglomeration in-
tensity. The majority cluster peripherally around large and medium-intensity concentration
zones or along arterial roads accessing these zones, particularly in valley and riparian areas.
The remainder occupy isolated spatial positions, relying solely on singular high-quality
scenic sites or traditional villages as cultural-landscape anchors.

3.3. Quantitative Grading of Impact Detection for Each Indicator

To analyze the spatial distribution of rural homestays in Beijing, a 1000 m x 1000 m
fishnet grid was constructed, within which agglomeration effects are most pronounced. At
this scale, the Geodetector method was applied to evaluate selected indicators (Table 10).
The analytical results demonstrate that, at both municipal and district levels (excluding
Changping and Shunyi districts), all factors achieve statistical significance with p-values
passing 95% confidence tests. Calculated g-values quantitatively assess influence mag-
nitudes, revealing that transportation accessibility exerts the most significant positive
influence on homestay agglomeration in rural contexts, followed by natural environmen-
tal factors, which surpass tourism resources in impact. Socioeconomic indicators show
minimal spatial influence. Notably, factors demonstrating strong influences yet marked
discrepancies with the observed spatial patterns—particularly socioeconomic parameters
exhibiting weaker comprehensive impacts and substantial urban-rural divergences—are
analyzed through integrated analytical frameworks to reconcile methodological differences.

Proximity to transportation nodes (X8) emerges as the most influential sub-indicator,
with its strong aggregation effect significantly attracting rural homestay clustering despite
their widespread distribution. Vegetation coverage (X3) ranks second in influence. To meet
tourists” demand for premium natural experiences, most homestays preferentially cluster in
high-coverage zones. Scenic attraction (X4) follows as the third determinant, demonstrating
strong agglomeration effects on rural homestays. Average slope (X2) exhibits the lowest
g-value, followed by arterial road network density (X7), indicating their relatively minor
influences on the spatial distribution of rural homestays. Socioeconomic factors exhibit a
comparatively limited influence on the spatial distribution of rural homestays, with weak
spatial coupling observed between their distribution patterns and regional economic levels.

The low factor values obtained through single-factor detection across Beijing’s munic-
ipal territory indicate inherent complexity in the spatial distribution of rural homestays
(Table 11). To further investigate regional determinants, this study applies a Geodetector
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analysis to ten administrative districts, identifying two distinct types of divergence patterns

between municipal-scale and district-scale influence mechanisms.

Table 10. Geographical detector analysis findings in Beijing municipality.

Factors Symbol q p Sort  Average Value
Average altitude X1 0.0666 0.00 6
Natural Average slope X2 0.0077 0.00 12
environment W K densi X3 0.0194 0.00 9 0.0543
factors ater network density . .
Vegetation cover X4 0.1236 0.00 2
Tourism High-level scenic distance X5 0.1225 0.00 3
resource Density of tourist villages X6 0.0404 0.00 8 0.0746
factors Density of traditional villages X7 0.0609 0.00 7
Accessibility Road density X8 0.0129 0.00 11
- 0.1273
factor Nearest node distance X9 0.2417 0.00 1
Population X10 0.0759 0.00 5
SOCI?eCtonormC Urbanization intensity X11 0.0179 0.00 10 0.0577
actors
Per capita GDP in the tertiary sector X12 0.0792 0.00 4
Table 11. Geographical detector analysis findings across Beijing’s districts.
Natural Environment Factors Tourism Resource Factors ACC;;SSlblhty Socioeconomic Factors
Factor Symbol actor
X1 X2 X3 X4 X5 X6 X7 X8 X9 X 10 X11 X12
Huai q 0.314 0.004 0.065 0.356 0.16 0.231 0.047 0.057 0.441 0.031 0.079 0.033
oot p 0 0.775 0 0 0 0 0 0 0 0 0 0
Istrict Sort 3 12 7 2 5 4 9 8 1 1 6 10
Yandi q 0.275 0.062 0.101 0.449 0.098 0.288 0.182 0.018 0.593 0.041 0.269 0.171
e p 0 0 0 0 0 0 0 0.004 0 0 0 0
Istrict Sort 4 10 8 2 9 3 6 12 1 1 5 7
q 0.551 0.047 0.147 0.844 0.431 0.843 0.311 0.074 0.347 0.132 0.099 0.075
Miyun district 4 0 0 0 0 0 0 0 0 0 0 0 0
Sort 3 12 7 1 4 2 6 11 5 8 9 10
q 0.434 0.017 0.032 0.52 0.36 0.318 0.176 0.097 0.587 0.053 0.233 0.115
Pinggu district p 0 0 0 0 0 0 0 0 0 0.008 0 0
Sort 3 12 11 2 4 5 7 9 1 10 6 8
F h q 0.52 0.08 0.251 0.723 0.359 0.384 0.244 0.227 0.504 0.267 0.258 0.165
angshan p 0 0.01 0 0 0 0 0 0 0 0 0 0
district Sort 2 12 8 1 5 4 9 10 3 6 7 11
q 0.434 0.017 0.232 0.745 0.264 0.004 0.255 0.19 0.678 0.383 0.303 0.453
Daxing district 4 0 0 0 0 0 0 0 0 0 0 0 0
Sort 4 11 9 1 7 12 8 10 2 5 6 3
Ment q 0.13 0.037 0.135 0.486 0.288 0.598 0.235 0.274 0.594 0.392 0.147 0.37
P p 0 0 0 0 0 0 0 0 0 0 0 0
istrict Sort 1 12 10 3 6 1 8 7 2 4 9 5
T h q 0.573 0.074 0.29 0 0.237 0.006 0.618 0.391 0.804 0.339 0.547 0.473
chl‘,g'z, ou p 0 0 0.028 0 0.002 0 0 0 0 0 0 0
istrict Sort 3 10 8 12 9 1 2 6 1 7 4 5
Changping q 0.194 0.03 0.098 0.168 0.199 0.337 0.144 0.292 0.316 0.499 0.183 0.109
district p 0.083 0.855 0.387 0.126 0.142 0.003 0.196 0.014 0.009 0.176 0.082 0.281
Shunvi district q 0.618 0.118 0.639 0.213 0.176 0.444 0.107 0.086 0.408 0.179 0.534 0.55
y 4 0.226 0.881 0.133 0.635 0.769 0.23 0.888 0.92 0.246 0.726 0.169 0.154

The p-value does not pass the confidence test and its corresponding g-value has a less stable probability of

significance occurrence.
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The first pattern reveals that certain influencing factors exhibit limited impact at
the municipal level but demonstrate significantly heightened effects at the district level.
For instance, the density of key tourist villages in the Huairou, Yanqing, Miyun, and
Mentougou districts shows a pronounced increase in its influence on the spatial distribution
of rural homestays.

The second pattern indicates that some determinants that are dominant at the mu-
nicipal level but exhibit diminished impacts at the district level. In the Huairou, Yanging,
Miyun, Pinggu, and Fangshan districts, the influences of population size and per capita
GDP in the tertiary sector on the rural homestay distribution have declined markedly. In
Tongzhou district, the effects of vegetation coverage and scenic attraction on homestay spa-
tial patterns are substantially reduced, while the impacts of transportation node proximity
and arterial road network density become significantly pronounced.

3.4. Independent Effects of Factors Influencing Each Concentration Zone

To elucidate interrelationships between concentration zone typologies and influencing
factors, this study employs violin plots that integrate the kernel density estimates with box—
whisker diagram features. The width of the violin plots corresponds to the concentration
zone distribution density at specific locations, where a greater width indicates a higher
concentration zone density. The box components (25-75%) delineate interquartile ranges,
while the whiskers (10-90%) represent data dispersion ranges.

3.4.1. Natural Environment: Advantages of the Gradient of Natural Patterns in Shallow
Mountainous Areas

Average elevation exhibits a weak negative correlation with concentration zones, while
average slope, water network density, and vegetation coverage demonstrate n-shaped non-
linear trends. The elevation analysis (Figure 11 [X1]) confirms that all types exceed Beijing’s
urban elevation by over 150 m, establishing mountainous terrain as a foundational control
over homestay agglomeration. Over 80% of rural homestays concentrate in shallow moun-
tainous zones, with elevation gradients progressively decreasing from high- to low-intensity
clusters. In terms of average slope (Figure 10 [X2]), the three concentration zone categories
exhibit overall comparable values. However, high concentration zones predominantly clus-
ter in gentle slope areas, medium-scale concentration zones cluster in slope zones, while
small-scale concentration zones display a relatively uniform distribution across various
slope gradients. Beijing’s inherent water scarcity results in generally low water network
densities across all types (Figure 11 [X3]). Medium-intensity zones (0.5 km/km?) surpass
others in this metric. The vegetation coverage analysis (Figure 11 [X4]) reveals that all
types exceed 50%. Medium- (67.38%) and low-intensity (66.88%) clusters significantly
outperform high-intensity zones (51.35%), with over half concentrated in high-coverage
areas (>75%).

3.4.2. Tourism Resources: Advantages at the Top of the Hyperthermia Zone

Proximity to high-tier scenic areas exhibits a negative correlation with the concentra-
tion zones, while the densities of tourist villages and traditional villages demonstrate N-
shaped nonlinear relationships with the agglomeration magnitude. Overall, high-intensity
clusters exhibit the lowest mean values for tourism-related influencing factors, concen-
trating closest to tourism resources (4.0 km from scenic cores and 4.6 km from traditional
villages), whereas medium- and low-intensity zones show weaker spatial coupling. The
spatial analysis of high-tier scenic attraction proximity (Figure 11 [X4]) reveals that all
hotspot categories cluster near attractions, with high-intensity zones having the shortest
median distance (4.0 km). For the tourist village density (Figure 12 [X6]), all hotspot types
range between 0.002 and 0.003/km?, yet high-intensity clusters display tighter boxplots,
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pronounced concentration trends, and the highest mean values. In terms of the traditional
village density (Figure 12 [X7]), high-intensity zones show marked agglomeration around
culturally significant and heritage-rich villages. Conversely, both tourist and traditional
village resources exert minimal influences on medium-intensity zones, highlighting their
peripheral dependency and developmental constraints.
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Figure 11. Natural environmental influences on rural homestays: (X1) average altitude; (X2) water
average slope; (X3) water network density; and (X4) vegetation cover.

0.010 4 0.010 4

0.005 | 0.005
0.00
0.000 | 0.000 -

X5 High-level scenic area distance X6 Density of tourist villages X7 Density of traditional villages

Figure 12. Tourism resource influences on rural homestays: (X5) closest distance from high-level
scenic areas to rural homestays; (X6) density of tourist villages; and (X7) density of traditional villages.

3.4.3. Transportation Access: Strong Magnetic Attraction Effect of Rail Transit Nodes

The three concentration types exhibit comparable mean arterial road network densities
while demonstrating a significant negative correlation between the transportation node
proximity and agglomeration scale. The spatial analysis reveals clustered road network
densities across all types, averaging 0.65 km/km? (Figure 13 [X8]). This structural homo-
geneity reflects Beijing’s well-developed rural road infrastructure characterized by high
comprehensive accessibility [39]. Critical spatial divergences emerge in nodal accessibil-
ity: high-intensity zones average 1.07 km from transportation nodes, contrasting sharply
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with medium-intensity (15.28 km) and low-intensity clusters (19.51 km) (Figure 13 [X9]).
The elongated interquartile range in medium-intensity zones suggests adaptive nodal
interaction flexibility.
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Figure 13. Transportation access influences on rural homestays: (X8) road density and (X9) closest
distance from the transportation node to rural homestays.

3.4.4. Social-Economics: External Factors Dominate, Local Passive Adaptation

The three concentration types exhibit comparable urbanization intensity levels, with
high-intensity clusters demonstrating a higher per capita GDP. Among socioeconomic
factors, only population size shows a significant positive correlation with the agglomera-
tion scale. High-intensity zones host substantially larger permanent resident populations
compared to medium- and low-intensity clusters (28,946; Figure 14 [X10]). The extended
interquartile range in high-intensity population data reflects heterogeneous service infras-
tructure demands across clusters dominated by different factors. Nighttime light intensity
analysis (Figure 14 [X11]) measures all types at approximately 20% of Beijing’s urban
core levels. Beijing’s scenic area nighttime closure policy fosters diurnal tourist-nocturnal
resident spatiotemporal complementarity, creating closed-loop consumption patterns that
reinforce peri-attraction clustering. The per capita GDP in the tertiary sector (Figure 14
[X12]) shows that high-concentration zones (4357 RMB/person) exceed medium- (3058)
and low-concentration zones (2873).
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Figure 14. Socioeconomic influences on rural homestays: (X10) population; (X11) urbanization
intensity; and (X12) per capita GDP.
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4. Discussion
4.1. Dual-Level Spatial Configuration Analysis

With the accelerated urbanization and tourism development in Beijing, the rural home-
stay industry has undergone rapid expansion. Overall, the spatial distribution of rural
homestays exhibits a distinct “northern agglomeration and southern dispersion” pattern,
which aligns with the northwest-high, southeast-low topographical configuration, indi-
cating strong influences of the terrain and elevation. Contiguous high-density clusters
are densely distributed in the northern exurban regions, likely attributable to their supe-
rior natural landscapes and abundant tourism resources—a characteristic distinct from
mountain or coastal resort cities. In peri-urban zones such as the Daxing and Fangshan
districts, isolated high-density patches emerge in kernel density maps, reflecting potential
unique tourism resource endowments. In contrast, Shunyi district, home to the Capital
International Airport with its early-stage development and mature hotel industry, shows
a limited inventory of rural homestays. Temporally, the analysis integrated with Butler’s
Tourism Area Life Cycle model reveals that the spatial distribution of rural homestays
has been shaped by shifting dominant attractors across periods, with evolving influencing
factors leading to a gradual stabilization after minor fluctuations.

This study investigates the spatial distribution of rural homestays in Beijing through
three primary dimensions: vertical spatial characteristics, tourism resource attractiveness,
and transportation accessibility. In terms of the vertical spatial distribution, rural homestays
exhibit a strong correlation with Beijing’s diverse topography, revealing distinct elevation
preferences in shallow and deep mountainous areas. Shallow mountainous zones facilitate
daily operational efficiency for homestays, while deep mountainous areas offer superior
natural resource conditions, collectively driving agglomerative patterns. Regarding tourism
resources, high-level scenic attractions and tourist villages significantly attract homestay
clustering, contrasting sharply with urban homestays (e.g., Airbnb) in location-driven
mechanisms [20]. However, traditional villages display highly varied agglomeration
degrees due to uneven development levels. In historic—cultural cities, traditional streets
and residences serve as key attractions, presenting a pivotal opportunity for future rural
homestay development in Beijing. A 5 km radius around scenic spots represents an optimal
accessibility threshold for tourist convenience, directly influencing accommodation choices
through homestay quantity and accessibility. Yet, homestay agglomeration demonstrates
non-linear relationships with attraction hierarchy, as the development intensity of scenic
areas also shapes spatial clustering. Notably, a minority of high-tier attractions concentrate
numerous homestays, highlighting the “head effects” of dominant scenic spots and their
robust attraction to rural homestay agglomeration—a finding that underscores the stronger
motivational drivers of premium attractions for tourists, extending prior research [28].
In transportation, major arterial roads and key nodes significantly promote homestay
clustering, reflecting a linear concentration pattern along corridors and emphasizing the
dominant role of accessibility. Suburban railway stations, critical hubs connecting urban
and rural tourism areas, foster peri-station homestay agglomeration, despite inefficient
last-mile connectivity. In contrast, airports—strategically located in distant rural regions—
primarily serve inbound or transit passengers who lack access to central hotels during
layovers, creating unique opportunities for rapid homestay proliferation around airports.
Longitudinal comparisons reveal that within a one-hour driving range, urban accessibility
and scenic attraction appeal reach equilibrium; however, tourists exhibit tolerance for
longer travel times to high-quality attractions, driven by their compelling appeal.

The Hotspot Analysis reveals that certain individual high- and medium-intensity
zones, along with multiple low-intensity clusters, exhibit high spatial overlap with road ori-
entations, indicating pronounced homestay agglomeration along transportation corridors.
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In some regions, high- and medium-intensity zones align with core—periphery dynam-
ics, underscoring the catalytic role of core areas in driving spatial clustering. Localized
convergence of two or three concentration zones is observed, attributable to proximity
between tourism resource clusters at a micro-scale, albeit constrained by geographical
and resource limitations. High-intensity zones demonstrate apex advantages, leveraging
multifaceted synergies and unique characteristics to attract homestays and form distinct
agglomerations—consistent with prior research. Medium-intensity zones display clustered
distributions around shared cultural or scenic resources, achieving certain economies of
scale; however, topographic barriers and heritage preservation policies impede contigu-
ous development. These zones predominantly consist of small-scale boutique homestays
(both professionally managed and independent), expanding haphazardly along terrain con-
tours and roads due to absent unified planning frameworks. Low-intensity zones exhibit
dispersed patterns, either peripherally attached to large-medium-concentration zones or
linearly distributed along major roads. Relying solely on isolated high-quality attractions
or traditional villages, these clusters lack supplementary support factors, hindering their
evolution into higher-intensity agglomerations.

4.2. Four-Dimensional Influencing Factor Analysis

A comprehensive analysis of influencing factors at the municipal level in Beijing
reveals that proximity to transportation nodes exerts the most significant impact on rural
homestay agglomeration, while the arterial road network density demonstrates a minimal
influence. This highlights that in well-connected rural regions, nodal accessibility—rather
than mere road density—plays a dominant role in shaping spatial clustering, as road
density alone proves insufficient to drive distribution patterns. Vegetation coverage ranks
second in importance, underscoring the strong attraction of natural ecological conditions—
sharply contrasting with urban environments—on homestay spatial allocation. Scenic
attractions follow as the third determinant, potentially influenced by dual mechanisms:
first, spatial policy constraints direct over 50% of homestays to cluster within a 5 km radius
of attractions, reflecting regulatory impacts on distribution; second, the rapid development
of emerging scenic areas in recent years, still in their growth phase, temporarily diminishes
measurable quantitative effects. Average slope and arterial road network density exhibit
the weakest impacts, indicating their universal yet foundational roles in shaping homestay
distribution across Beijing. These findings further reveal that diversified transportation
modes and landscape resources outweigh road infrastructure in driving cluster effects,
and the preference for shallow mountainous areas reliant on expressway access—rather
than pure network density—collectively define Beijing’s rural homestay spatial logic.
Socioeconomic factors exhibit comparatively limited influence, demonstrating that in
megacity hinterlands, rural homestay distribution prioritizes tourism experience quality
over a high population density or economic vitality—a stark contrast to urban built-up
areas. This pattern directly correlates with the sector’s heavy reliance on exogenous capital
inflows, resulting in weak spatial coupling between the homestay distribution and regional
endogenous economic levels.

Further investigation into influencing factors across Beijing’s ten districts reveals that
individual factors’ impacts are relatively muted at the municipal level, underscoring the
complexity of rural homestay spatial distribution. This complexity necessitates categorizing
spatial heterogeneity into two distinct patterns. First, certain determinants exhibit a limited
influence municipally but show significantly heightened effects at the district level. For
instance, the density of key tourist villages demonstrates pronounced agglomeration
effects in districts with abundant tourism resources, where established tourist villages
outperform newly developed ones in attracting homestays. However, the scarcity of tourist
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villages in most districts constrains their aggregate impacts on homestay clustering. Second,
some factors that are dominant at the municipal level exhibit a diminished district-level
influence. Declining effects of the population size and tertiary sector GDP per capita in
multiple districts highlight that large-medium homestay clusters rely more on natural
environmental conditions and transportation accessibility than socioeconomic factors.
In Tongzhou district, the influence of scenic attractions on the homestay distribution
is substantially reduced, while the proximity to transportation nodes and arterial road
network density emerge as dominant drivers—a pattern that reflects the high accessibility
demands of emerging sub-center developments near megacities, fundamentally reshaping
agglomeration characteristics. Compared to global cases, the developmental trajectories
of tourism zones in Beijing are shaped by synergistic interactions among core advantages,
general strengths, and constraints, collectively driving regionally differentiated outcomes.

By delineating the impacts of various factors on homestay clusters across agglomera-
tion scales, this study reveals distinct patterns. In natural environments, shallow moun-
tainous areas exhibit pronounced gradient advantages. The three concentration zone
categories show comparable mean elevations, yet significant divergences in water network
density and vegetation coverage, further underscoring mountains’ strong attraction to
rural homestay agglomeration. Shallow mountainous zones serve as core spatial anchors
for clustered development, while water resources alone prove insufficient to sustain high-
intensity agglomeration, highlighting their supplementary role. The broader dispersion
in low-intensity zones reflects the adaptive utilization of limited aquatic resources. The
rural homestay distribution inversely mirrors urban patterns, evidencing ecological self-
selection through vegetative barriers—a trend concentrated in ecologically advantaged
areas. Vegetation coverage differences validate green ecological capacity constraints: high-
intensity zones’ infrastructure expansion consumes vegetated land, while three-tiered
natural resource gradients (elevational, hydrological, and vegetational) drive spatial differ-
entiation through hierarchical equilibrium mechanisms, necessitating development scales
that balance environmental carrying capacities.

Regarding tourism resources, high-intensity zones demonstrate apex advantages.
Proximity to high-level attractions and key tourist villages shows a weak negative correla-
tions with the concentration scale, reflecting Beijing’s abundant scenic resources’ capacity to
support high homestay agglomeration. Traditional villages, however, exhibit marked spa-
tial heterogeneity. High-intensity clusters concentrate near attraction cores, while medium-
and low-intensity zones gradually diffuse toward peripheries, forming outward-expanding
patterns. Tourist villages” economic viability promotes homestay clustering, with low-
intensity zones relying heavily on adjacent villages. Isolated traditional villages struggle
to sustain further agglomeration, as low-intensity clusters predominantly occupy remote
traditional settlements.

In transportation accessibility, rail transit nodes exert strong magnetic effects. While
the arterial road density is comparable across concentration categories, the proximity
to transportation nodes shows a significant negative correlation with the agglomeration
scale. The minimal association between the road density and concentration magnitude
reflects Beijing’s well-developed rural road networks, whereas nodal accessibility emerges
as a critical driver of high-intensity clustering. Rail transit disproportionately influences
rural homestay agglomeration compared to urban contexts, with medium-intensity zones
demonstrating flexible node interactions. This contrast underscores rural clusters’ reliance
on rapid rail access for external tourist inflows, contrasting with the limited advantages
from road infrastructure alone.

Socioeconomically, external factors dominate, with local conditions passively adapt-
ing. Population disparities highlight labor availability and service industry extensions
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as critical enablers of agglomeration, while scale-driven development depends on exter-
nal tourism economies. Nighttime light data reveal constrained peripheral infrastructure
growth, exposing coexisting endogenous urbanization lag and exogenous capital-driven
expansion. The tertiary sector GDP underscores external consumption’s role in clustering,
as rural concentration zones absorb spillover demand from urban tourists, despite local
economic limitations. These patterns starkly contrast with urban built-up areas, where
homestay distribution prioritizes experiential quality over population density or economic
vitality [33], which is directly tied to Beijing’s reliance on exogenous capital inflows.

Furthermore, beyond the identified influencing factors, urban planning configurations
significantly shape rural homestay development trajectories, underscoring the necessity of
city-specific investigations. Additionally, future research must account for policy imple-
mentation dynamics—such as cultural heritage preservation policies and environmental
protection regulations—that may alter homestay agglomeration patterns. These contextual
nuances differentiate this study from Airbnb-focused research in regions like the United
States, where market-driven mechanisms and regulatory frameworks diverge markedly
from Beijing’s policy-anchored, resource-constrained rural contexts [1].

5. Conclusions

This study investigates the spatial distribution characteristics and influencing factors of
rural homestays in Beijing through the integrated application of the Nearest Neighbor Index,
Kernel Density Estimation, Standard Deviational Ellipse Analysis, Hotspot Analysis, and
Geodetector methodologies. Three key conclusions emerge regarding their spatiotemporal
patterns. First, the spatiotemporal configuration of Beijing’s rural homestays is shaped by
multifactorial interactions, with significant variations in spatial agglomeration—-dispersion
dynamics across scales. Second, while the overall spatial distribution exhibits a dispersed
pattern, pronounced clustering occurs in exurban shallow mountainous areas. Third,
the spatial configuration demonstrates heterogeneous “northern agglomeration versus
southern dispersion” characteristics. Regions abundant in tourism resources, such as
the Yanqing and Huairou districts, exhibit higher kernel density values that closely align
with low-altitude, gentle-slope terrain features. Temporally, the sector displays cyclical
“expansion—contraction” fluctuations, with the spatial orientation shifting from northeast
to southwest and developmental scope oscillating between expansion and contraction.
Despite these fluctuations, the geographical centroid remains anchored within Huairou
district, demonstrating stabilization trends over time.

To investigate the influencing mechanisms of various factors on the spatial distribution
of rural homestays, this study quantifies the impact intensity of each determinant. The
results demonstrate that proximity to transportation nodes and vegetation coverage exert
the most significant driving effects on homestay agglomeration, while socioeconomic
factors exhibit comparatively limited influences. Transportation accessibility serves as
the primary driver of rural homestay agglomeration, with over 80% of establishments
clustering within 1 km road buffer zones, exhibiting a bimodal distribution relative to
regional administrative centers. Homestays predominantly concentrate along arterial
roads and near transportation nodes, demonstrating infrastructure-dependent spatial logic.
Natural environmental factors rank second in influence, as tourists” demand for ecological
experiences drives homestay concentration in resource-dense areas. Tourism resource
attractiveness exerts a substantial impact, with dominant scenic spots demonstrating
head effects. Socioeconomic factors show minimal influences, in stark contrast to urban
built-up areas.

Furthermore, varying agglomeration scales of rural homestay clusters lead to differen-
tiated impacts of influencing factors. By analyzing the homestay density, this study classi-
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fies these clusters into three categories—high-concentration zones, medium-concentration
zones, and low-concentration zones—revealing divergent formation mechanisms across
scales. The Yanqing and Huairou districts in northern Beijing form high- and medium-
intensity clusters anchored by the Great Wall scenic corridor, contrasting with southern
regions exhibiting dispersed distributions lacking significant clustering. Arterial road
alignments, geographical configurations, and resource endowments collectively shape
the concentration zones’ spatial distributions, with high-intensity clusters accounting for
40% of total homestays, demonstrating hierarchical dominance. Six high-intensity clusters
along Beijing’s administrative boundaries leverage multifaceted advantages—historical
architecture, capital investment, natural landscapes, and transportation hubs—to achieve
concentrated development. Fifteen medium-intensity clusters in peripheral areas coalesce
around cultural assets, natural scenery, and themed leisure, yet exhibit disordered spatial ex-
pansion along terrain contours due to topographic constraints, transportation deficiencies,
and planning voids. Low-intensity clusters either peripherally attach to higher-intensity
zones or occupy isolated locations with minimal agglomeration.

This study offers a comprehensive perspective for investigating the spatiotemporal
distribution patterns and developmental trajectories of rural homestays while providing
novel insights into their spatial determinants. However, several limitations warrant ac-
knowledgment. First, the analysis focused on representative rural homestays in Beijing;
future studies could replicate this framework across diverse rural regions to test the univer-
sality of spatial distribution laws and influencing mechanisms. Second, while this research
explores geographic phenomena and socioeconomic interrelationships from a planning-
oriented lens, incorporating interdisciplinary theories and methodologies—such as policy
evaluation models or cultural anthropology frameworks—could deepen our understanding
of rural homestays’ interactions with regional policy frameworks and cultural contexts.
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