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Abstract: Irregular tourism seasons and insufficient momentum in the development of new tourism
modes disrupt the supply and demand balance between the development of self-driving tourism
and the number of corresponding service facilities in Xinjiang. This constrains the growth of regional
comprehensive benefits. This paper constructs an index system for evaluating the location suitability
of self-driving camps in Xinjiang by the Delphi method; obtains DEM data, GIS data, POI data, and
statistical data; and uses a combination of subjective and objective evaluation to calculate index
weights. ArcGIS raster analysis and the P-median model were used to study the location suitability
and spatial optimization strategies for self-driving tourism camps in Xinjiang. The results of this
study are as follows: (1) An evaluation system for the suitability of self-driving camp locations
in Xinjiang is constructed from the supply side and the demand side. (2) Self-driving camps in
Xinjiang have a large supply capacity gap between counties and cities. (3) The overall suitability of
the demand for self-driving camps in Xinjiang is low to moderate. (4) There exists a spatial imbalance
in the suitability of the supply and demand for self-driving tourism camps in Xinjiang. (5) A total
of 65 campsites were proposed for self-driving tours in Xinjiang considering spatial optimization.
(6) Xinjiang should strengthen the matching of self-driving camps with tourism resources and traffic
routes, and produce self-driving tour business maps with complete self-driving tour supporting
facilities and services.

Keywords: self-driving camps; suitability evaluation; spatial optimization; Xinjiang

1. Introduction

Affected by the COVID-19 epidemic, the spatial and temporal contraction of tourism
and leisure has resulted in a high demand for local leisure and proximity tourism and the
development of new industries, including the camping economy, rendering self-driving
tours with greater privacy, safety, and freedom an important travel option for the public.
Xinjiang is a core area connected to many Central Asian countries and has the largest
provincial area, with large differences in landscape types between the northern and south-
ern sides of the border. Moreover, this area takes a long time to travel and a short time
to visit, and exhibits obvious seasonal tourism patterns, a sufficient traffic road network
construction space, and other favorable characteristics. Nearly 87% of the counties and
urban areas are connected by highways, and self-driving tourists account for more than 80%
of the total number of tourists. In this area, the self-driving tour market exhibits a high de-
velopment potential, with people and vehicles fulfilling important roles in the consumption
model in terms of stabilizing economic growth and expanding consumer goods categories.
However, the lack of cultural depth, insufficient endogenous power, low product devel-
opment level, and coordination imbalance between camps and self-driving tour routes in
the development of this tourism market in Xinjiang have caused different development
speeds of self-driving tours in northern and southern Xinjiang, increased the gap between
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investments in the self-driving tour market and related infrastructure construction, and
generated a supply–demand mismatch between camps and self-driving tour development.
The analysis of the suitability of the supply and demand for self-driving camps in Xinjiang
is thus important for the construction of self-driving tour support facilities. Moreover,
the layout of self-driving camps can be used to facilitate the construction and optimiza-
tion of self-driving tour routes, providing development ideas for future construction and
optimization of self-driving camps in Xinjiang.

The research on self-drive tourism includes studies on the self-drive tourism market,
self-drive tourists, and self-drive camps. The formation and development of the self-drive
tour market present different characteristics at different periods; the budding period is
dominated by the development of a travel agency platform [1], which actively expands
the travel agency business; the start-up period is dominated by the development of the 4S
store platform [2], which analyzes the self-drive tourers’ consumption preferences with
the help of large amount of car owners’ data; and the development period is dominated
by an analysis of self-drive tourers’ spatial behavior characteristics [3], which summarizes
self-drive tourists’ personalized, autonomous, and customized needs. The research on
self-driving tourists mainly focuses on distinguishing the motivation differences among
self-driving tourists [4]; summarizing the consumption characteristics and behavioral
preferences of self-driving tourists in a targeted manner; understanding the characteristics
of self-driving tourists’ travel route selection, travel consumption preferences, travel traffic
perception, and participation in tourism activities [5–8]; mining the influencing factors of
self-driving tourists’ satisfaction through the combination of behavioral characteristics and
perceived value; and studying the relationship between satisfaction and behavior and their
relationship with motivation. With the intense promotion of the self-driving tour market,
the only way to develop self-driving tour products is to quickly grasp tourist preferences,
obtain tourism trends, and adjust the structure of existing tourism resources in a timely
manner. China has entered the era of self-driving tours. The demand for mass leisure
tourism is unprecedentedly high, and self-driving tour camps with multiple functions
and flexible operations are entering a golden development period; thus, the research on
self-driving tour camps is not only in line with the current trend but also provides a strong
guarantee for its development.

In the study of the spatial pattern of campgrounds, foreign scholars have mainly
described spatial site selection, construction methods, campground classification, functional
zoning, etc., in detail. For example, Robert W. Douglass and John Wiley, in their books
Forest Recreation [9] and Formers Best RV and Tent Campgrounds in the U.S.A. [10], examined
the required construction conditions, surrounding infrastructure, and provision of various
services in campground planning and construction. Domestic scholars have predominantly
analyzed site selection factors and layout forms; considered natural, market, social, and
traffic factors in site selection [11]; classified self-driving camps into different types based
on the reliance on carriers [12], spatial pattern [13], functional area division [14], and
tourism resource grade [15]; and spatially visualized the distribution type, distribution
density, distribution equilibrium, and distribution correlation of self-driving campsites. For
example, Zhang Meng (2018) classified self-driving caravan camps in Xinjiang according
to different factors, such as economic, population, resource, transportation, and policy
factors [16]. Although researchers have summarized the spatial distribution characteristics
of self-driving camps, the reason of the spatial differentiation of self-driving camps remains
uncertain. As a consequence, no reasonable and effective solutions to the distribution
imbalance in the spatial pattern have been proposed, and spatial optimization strategies for
the development of self-driving camps have been insufficiently considered. Therefore, in
this paper, we used the P-median model to improve the spatial pattern of self-driving camps
in Xinjiang from a spatial optimization perspective, thereby ensuring more reasonable
development and construction of self-driving camps in northern and southern Xinjiang
and enhancing the camp distribution, self-driving routes, road traffic network, and tourism
resources in a synergistic manner.
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In the evaluation of the suitability of self-driving campsites, foreign scholars have
mainly measured the importance of various indices in terms of hospitality services, avail-
ability of water and electricity, infrastructure construction, vegetation coverage, etc. [17],
and they have divided the functional areas of campsites according to local conditions
in terms of shopping possibilities, internet and satellite TV availability, and the provi-
sion of gourmet food, sports and leisure activities, and entertainment programs [18]. In
addition, foreign scholars have employed the camping climate index [19] and the weather–
proximity–perception framework [20] to explore the best camping conditions under climate
change and the campground ecological evaluation system to determine the suitability
of the ecological environment for campgrounds [21,22]. In the suitability evaluation of
self-driving camps as supporting facilities for self-driving or camping tourism, domestic
researchers have considered tourism resources, traffic accessibility, campground and road
signage systems, service platform establishment, community participation, etc., to match
the needs of subjects, objects, and media [23,24]. In the suitability assessment of tourist
demand, camping areas must consider protected area resources, infrastructure conditions,
management service methods, and social environment conditions to satisfy the diversified
needs of tourists with the campground supply [25]; moreover, the relationship between
the supply and demand is reflected not only between self-driving camps and tourists but
also between self-driving camps and tourist destinations. Due to tourism development
differences among regions and limited access to data, the evaluation system is not compre-
hensive enough. Therefore, an evaluation system for the location suitability of self-driving
camps in Xinjiang was constructed considering the supply–demand relationship to bridge
the gap in the literature. In location suitability evaluation and site planning, scholars have
mostly constructed evaluation systems in terms of the natural environment, supporting
facilities, traffic conditions, safety conditions, socioeconomic conditions, source market,
and development potential [26–32]. Moreover, index factors have been determined by
the Delphi method, literature analysis method, web text analysis method, etc., and index
data have been quantified only from spatial or nonspatial attribute perspectives, while
index weights have been calculated via linear weighted combination allocation, hierarchi-
cal analysis method, entropy value method, geographic information system (GIS) spatial
analysis, etc. Notably, the method of assessing the suitability of a single type of data suffers
certain limitations: the assignment of indicators from subjective or objective perspectives
could cause deviations in the suitability results, and the indicator system cannot clarify
the reliability of the test results, resulting in insufficient verification of the feasibility of the
evaluation system. Therefore, in this paper, we combined spatial and nonspatial attribute
data, employed the reliability test method to increase the robustness of the indicator system,
and obtained comprehensive subjective and objective weights, thus ensuring a more rea-
sonable structure of the index system, more accurate suitability classification, and a greater
contribution to spatial optimization. Regarding environmental suitability, we mainly con-
sidered the influences of the tourism resource environment, traffic environment, and social
environment on the spatial pattern of self-driving camps to achieve coordination between
camps and spatial patterns [33]. As self-driving camps have distinct slope, slope direction,
wind speed, and safety level requirements, these aspects have recently been considered
in the evaluation system. Moreover, in climate conditions index selection, scholars have
mostly adopted the temperature humidity index, wind chill index, clothing index, and
radiation index [34]. Climate factors include temperature, humidity, wind, sunshine, and
precipitation [35], and the above selection principle cannot reflect the correlation among
these climate elements; thus, Ma Lijun and other scholars established the comprehensive
comfort index [36] based on the temperature and humidity index, wind chill index, and
clothing index to more accurately measure climate conditions.

The term sustainability has been used across many environmental disciplines and was
recently defined for campsites by Marion et al. (2018) as: “... one that can accommodate
the intended type and amount of use over time without unacceptable levels of expansion,
degradation, maintenance, and social crowding or conflict [37]”. In the area of ecological
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sustainability research, campsite impacts generally result from campsite proliferation, ex-
pansion of existing campsites, tree damage and felling, vegetation loss and compositional
change, soil exposure and loss, water pollution, and wildlife disturbance [38,39]. The
increasing trend of material usage also impacts ecological sustainability through natural re-
source depletion, climate change, reduction in biodiversity, water pollution, and greenhouse
gas emissions [40]. Due to the increased sensitivity to environmental and sustainability
topics, in recent years the environmental effects of campsites have been investigated and
assessed in order to quantify the impacts of camping activities [41–44]. Considering these
growing ecological threats, sustainable development goals focus on conserving natural
resources for the global economies while taking appropriate measures to utilize ecological
resources [45]. For example, a sustainable mobility system for campsite customers can be
built based on economic and environmental sustainability evaluations [46]. In the area
of social sustainability research, actions that enhance campsite sustainability include a
designated camping policy that restricts camping to a limited number of durable sites,
visitor entry point quotas to match visitor numbers to site numbers, group size restrictions
to limit campsite expansion, and site management actions such as tent site creation and
canoe landing enclosures, as well as efforts to concentrate visitor activity, minimize soil
loss, and shrink site size [47].

In summary, the suitability evaluation and spatial optimization of self-driving camps
need to be based on sustainable development, following appropriate resource allocation, en-
vironmental and resource sustainability, and common goals and environmental resources;
harmonizing socio-economic development with environmental carrying capacity; and
reaching a general societal consensus on conservation-based resource development. Based
on the above-mentioned background of self-driving tour development and related research
progress, this paper attempts to study the following three aspects: First, an evaluation
system of the location suitability of self-driving camps in Xinjiang is constructed through
literature analysis and the Delphi method, and the comprehensive weight of each index
is calculated by using the combination of hierarchical analysis and the entropy weight
method. Second, the spatial analysis technology of GIS is used to visualize the suitabil-
ity of supply and demand of self-driving camps in Xinjiang and describe their spatial
distribution characteristics. Third, spatial optimization analysis is carried out based on
the evaluation results of the suitability of self-driving camps in Xinjiang, and suggested
construction points of self-driving camps in Xinjiang in the future are proposed. These
spatial optimization suggestions are put forward in combination with the current situation
of self-driving tourism development in Xinjiang. The purpose of this study is to strengthen
the construction of self-driving tourism supporting facilities in Xinjiang; cater to the mar-
ket demand for self-driving tourism; reasonably plan the layout of self-driving tourism
camps in Xinjiang; give play to the tourism station replenishment function of highways;
realize the integration of self-driving tourism routes and transportation road networks; and
use the vast tourism resources of the province to promote Xinjiang, thus establishing an
economically-strong province by creating a self-driving tourism destination.

2. Methods and Data Sources
2.1. Delphi Method

In this paper, the Delphi method is used to determine the model of a self-driving
campground suitability evaluation index system. The methods outlined below are used to
verify the scientificity and reasonableness of the index system for expert scoring results.

Mj =
1

mj
∑

mj
i=1 cij

Kj =
m′ j
mj
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CVj =
δj

µj

In the above equation, Mj is the arithmetic mean, and the greater the value obtained,
the higher the importance of the indicator [48]. Kj is the frequency of perfect scores, and
the greater the value obtained, the greater the importance of the indicator [49]. CVj is the
coefficient of variation, and the smaller the value obtained, the better the coordination of
the indicator [50]. cij is the score of index j by expert i; mj is the number of experts; m′ j is
the number of experts who scored full marks; δj is the standard deviation of index j; and µj
is the mean value of index j.

2.2. Combination of Subjective and Objective Empowerment Method
2.2.1. Analytic Hierarchy Process (AHP) Method

In this paper, the subjective weights of each index factor were obtained with the help
of the hierarchical analysis method, and the calculation steps are as follows:

(1) Construction of judgment matrix
A questionnaire was issued to experts using the 1–9 level scale method [51]. Experts

compared the importance of each level of indexes between two and two to construct the
judgment matrix.

A =
(
aij
)

n×n =


a11 a12 · · · a1n
a21 a22 · · · a2n

...
...

...
...

an1 an2 · · · ann


In the above equation, A is the judgment matrix, and aij is the comparison result of

indicator i to indicator j [52].
(2) Calculate the judgment matrix

Mi =
n

∏
j=1

aij

wi =
n
√

Mi

Wi =
wi

n
∑

i=1
wi

λmax =
1
n

n

∑
i=1

(AW)i
Wi

In the above equation, Mi is the product of elements in each row of the judgment
matrix, wi is the nth root of Mi, Wi is the normalized eigenvector, and λmax is the maximum
characteristic root [53].

(3) Consistency test
CI = (λmax − n)/(n− 1)

CR =
CI
RI

In the above equation, CI is the consistency index, n is the matrix order, CR is the
consistency ratio, RI is the random consistency index [54], and the RI assignment table is
shown in Table 1 [55]. If CR < 0.1, the consistency of the judgment matrix can be considered
acceptable, and if CR ≥ 0.1, the judgment matrix needs to be modified and adjusted.
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Table 1. Table of RI values of the random consistency index test of the judgment matrix.

Order 1 2 3 4 5 6 7 8 9
RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45

(4) Hierarchical total ranking

Wi =
n

∑
j=1

ajbij(i, j = 1, 2, . . . , n)

In the above equation, Wi is the total ranking weight of the hierarchy, aj denotes the
total ranking weight of the upper level, and bij denotes the single ranking weight of the
lower level to the upper level [56].

2.2.2. Entropy Value Method

In this paper, the objective weights of each index factor were obtained with the help of
the entropy value method. The extreme value method is first used to normalize the raster
data of each index in the following way [57]:

Positive indicators: y′ =
y− ymin

ymax − ymin
Negative indicators: y′ =

ymax − y
ymax − ymin

Next, the objective weights of each indicator are calculated using the entropy method
with the following formula [58]:

Pij =
yij

∑n
i=1 yij

Ei = −

n
∑

i=1
Pij ∗ ln Pij

ln(n)

Wi =
1− Ei

∑n
i=1 (1− Ei)

In the above equation, y′ is the standardized value, and the value interval is [0, 1]; y is
the value of each indicator in the evaluation index system; ymax and ymin are the maximum
and minimum values of the indicator, respectively; Pij is the weight of the value of the jth
indicator in the ith target layer; Ei is the information entropy of the ith indicator factor; and
Wi is the weight of each indicator [59].

2.2.3. Synthetic Weights

In this paper, the integrated weights of the AHP method and the entropy value method
are obtained by multiplying the synthetic normalization principle. The calculation formula
is as follows [60]:

Qi =
αi × βi

n
∑

i=1
(αi × βi)

In the above equation, Qi is the comprehensive evaluation weight of the ith evaluation
index, αi is the subjective weight value of the ith evaluation index, and βi is the objective
weight value of the ith index.

2.3. GIS Spatial Analysis Method
2.3.1. Kernel Density Analysis

In this paper, the raster data of coordinates of points such as tourist attractions,
national rural tourism key villages and towns, road density, geological disaster risk points,
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geological disaster occurrence points, tourist star-rated hotels, gas stations, and highway
service areas were obtained with the help of kernel density analysis.

f(x) =
1

nh∑n
i=1 k(

x− xi

h
)

In the above equation [61], k( x−xi
h ) is the kernel function, h is the bandwidth, n is the

point element, and x − xi is the distance from the estimated point to the sample.

2.3.2. Kriging Interpolation

In this paper, the raster data of air quality index, water supply per capita, population
density, GDP per capita, and economic contribution of tourism were obtained with the help
of kriging interpolation; the calculation formula is as follows [62]:

Z′0 =
n

∑
i=1

ZiWi

E(Z′0 − Z0) = 0

min(Var(Z′0 − Z0))

In the above equation, Z′0 is the estimated value of an unknown point (x0,y0) in space;
Z0 is the true value of an unknown point (x0,y0) in space; n is the number of points that
can determine the attribute value of the point; Zi is the attribute value of the ith known
point; Wi is the weight of the ith known point; E(Z′0 − Z0) is the unbiased estimate;
min(Var(Z′0 − Z0)) indicates the minimum difference between the estimated value and the
true value.

2.3.3. P-Median Model

The P-median model is used in the determination of the optimal location of p facilities
in a candidate set by minimizing the total weighted distance to serve all demands. It
achieves spatial location optimization by minimizing the resistance and maximizing the
coverage. The calculation formula is as follows [63–65]:

minz = ∑
i∈N

∑
j∈M

dicijyij

∑
j∈M

yij = 1, i ∈ N

∑
j∈M

xj = p

yij ≤ xj, i ∈ N, j ∈ M

xj ∈ {0, 1}, j ∈ M

yij ∈ {0, 1}, i ∈ N, j ∈ M

N is the point of demand for facilities for self-drive camps, with N = (1, 2, ..., n); di
is the ith demand point; M is the facility candidate point of the self-driving campground,
with M = (1, 2, ..., m); cij is the unit cost from locations i to j; p denotes the total number of
facilities that can be established (p < m); and Xj = 1 if the self-driving camp is established
at j ∈ M, otherwise it is 0. If the facility demand point is at i ∈ N and is served by facility
candidate j ∈M, yij is 1, otherwise it is 0.
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2.4. Data Sources

All data in this paper were collected prior to December 2020. The digital elevation
model (DEM) data in this paper were retrieved from the Resource and Environment Science
and Data Center of the Chinese Academy of Sciences. Administrative boundary data,
traffic road network data, and water system vector data of Xinjiang for 2020 were obtained
from the National Geographic Information Public Service Platform. Raster data of the
temperature, wind speed, and relative humidity were provided by the National System
Science Data Center. Point of interest (POI) data of Xinjiang self-driving camps, A-class
scenic spots, national rural tourism key villages and towns, tourist star-rated hotels, gas
stations, highway service areas, county and urban governments, etc., were retrieved from
the Gaode Map open platform. Air quality index data were obtained from the China
Meteorological Science Data Center, per capita water supply data were retrieved from
the China County Construction Statistical Yearbook 2021 and China City Construction
Statistical Yearbook 2021, and data on tourist scenic spots and tourist star-rated hotels were
obtained from the Xinjiang Uygur Autonomous Region Culture and Tourism Department.
Data on national rural tourism key villages and towns were provided by the Ministry of
Culture and Tourism of the People’s Republic of China, and population density, gross
domestic product (GDP) per capita, and tourism income data were retrieved from the
Statistical Bulletin of National Economic and Social Development and government work
reports of each county and urban area in Xinjiang.

2.5. Overview of the Study Area

Xinjiang is located at the northwestern border of China, bordering 8 countries, includ-
ing Mongolia and the Russian Federation, and is the province with the largest area, the
longest land border, and the largest number of neighboring countries in China. There are
106 counties and urban areas in Xinjiang. As a result of the interactions among various
ethnic groups, a rich and unique multicultural environment has been formed. The geomor-
phic features of three mountains and two basins impede the entry of marine air currents,
and the boundary of Tianshan Mountain divides this province into a moderate temperate
zone in the north and a warm temperate zone in the south. Precipitation is scarce across the
whole territory, showing a distribution pattern with higher precipitation at the northern
border, in the west, in the mountains, and at the basin edge than at the southern border, in
the east, in the basin, and at the basin center, respectively, and the windward slope of the
mountains is higher than the leeward slope. By 2022, there were 574 A-class scenic spots,
73 national rural tourism key villages and towns, 385 tourist star-rated hotels, and 135 built
and under-construction self-driving camps, of which 43, 26, and 66 are destination-based,
transportation-dependent, and scenic-area-dependent camps, respectively, as shown in
Figure 1. The rapid development of self-driving tourism, promoted by various tourism
development strategies, has revitalized and enhanced the Xinjiang tourism industry, but
there are large gaps in tourism development between northern and southern Xinjiang and
the prefectures. The problem of a seasonal imbalance in the tourism product supply re-
mains prominent, the enrichment level of the new tourism industry must still be enhanced,
and the problem of long travels and short tours must be resolved. In addition, the limited
number of existing camps, insufficient type diversification, notable dependence of camp
construction on government support, lack of integration between camps and self-driving
tour routes, and urgent need to improve camp internal infrastructure construction, such
as camp division, signage systems, and living water, have led to a limited supply of self-
driving tourism camps in the self-driving tour system. The construction of self-driving
camps is the key to overcoming the problem of long travels and short tours in Xinjiang,
and the active construction of a self-driving camp service system could effectively improve
the tourism service capacity and promote tourism development in the core area of the
Silk Road. Therefore, Xinjiang was adopted as the research area for the development of
self-driving camps.
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3. Findings
3.1. Construction of the Suitability Evaluation System for Self-Driving Camps in Xinjiang
3.1.1. Delphi Method Index Screening

In this paper, teachers specializing in tourism planning, ecological environment,
tourism geography, and human geography from Xinjiang University, Xinjiang University
of Finance and Economics, Xinjiang Normal University, Xinjiang Agricultural University,
and Shihezi University, scholars from the Xinjiang Institute of Ecology and Geography of
the Chinese Academy of Sciences, and professionals from the self-driving tour industry
constitute the expert group. The comprehensive opinions of the expert group and the
literature related to the evaluation of the suitability of self-driving camps were combined
and a suitability evaluation system for self-driving camps in Xinjiang was constructed
in terms of the supply and demand for self-driving camps at tourist destinations. The
suitability of the evaluation index factors was determined through questionnaires, and
the members of the expert group scored the importance of each index. Each index was
assigned 1, 2, 3, 4, or 5 points according to the five evaluation levels of very unimportant,
unimportant, generally important, important, and very important, respectively. Thirteen
expert questionnaires were collected from November to December 2022, and the recovery
rate was 100%. The results of the calculation of arithmetic mean (Mj), full score frequency
(Kj), and coefficient of variation (CVj) are shown in Table 2.
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Table 2. Screening of location suitability evaluation index system for self-driving camps in Xinjiang.

Target Layer Guideline
Layer

Factor Layer Indicator Layer
Importance

Mj Kj CVj

Location
suitability
evaluation

index system
for self-driving

camps in
Xinjiang

Xinjiang
self-driving

camp supply
suitability

Status of
tourism

resources

Density of tourist attractions 3.38 0.15 0.30
Density of national rural tourism key

villages and towns 3.62 0.15 0.28

Terrain and
landforms

Elevation 3.92 0.38 0.30
Slope 3.92 0.23 0.21

Slope direction 3.92 0.23 0.19
Vegetation cover 3.69 0.23 0.25

Climate
suitability

Temperature and humidity index 4.31 0.38 0.14
Wind chill index 4.38 0.46 0.14
Air quality index 3.15 0 0.17

Water
conditions

Water proximity 3.15 0.23 0.39
Water supply per capita 3.15 0 0.24

Total water resources per capita 3.23 0.15 0.35

Traffic location
Road density 2.77 0 0.32

Camp to scenic spot accessibility 3.23 0 0.27
Camp to dependent town center

accessibility 3.46 0.08 0.21

Safety
suitability

Geological hazard risk 2.77 0 0.38
Number of geological disasters 3.85 0.15 0.17

Xinjiang
self-driving

camps demand
suitability

Social
development

level

Population density 3.31 0 0.28
Tourist star-rated hotel density 3.78 0.08 0.15

Density of star-rated farmhouses 3.78 0.08 0.24

Public service
facility level

Gas station density 3.46 0.08 0.22
Highway service area density 3.15 0.08 0.27

Economic level
Proportion of the tertiary industry 2.92 0 0.31

GDP per capita 3.46 0 0.18
Tourism economic contribution 4.08 0.23 0.18

Indicators were modified and deleted based on the boundary value method and the
comprehensive opinions of the experts [66]; indicators with Mj values lower than 2.95, Kj
values lower than 0.001, and CVj values higher than 0.33 were deleted, and when indicators
satisfied two of the boundary values, their inclusion was decided by the expert group after
discussion. Finally, 4 indicators, namely, slope direction, total water resources per capita,
density of star-rated farmhouses, and proportion of the tertiary industry, were excluded,
and the remaining 21 were retained, as shown in Table 3, for the evaluation system of
the location suitability of self-driving camps in Xinjiang. To ensure the rationality of the
index system, a reliability test was conducted, and the results showed that Cronbach’s α
coefficient was 0.717, indicating satisfactory reliability; the Kaiser–Meyer–Olkin (KMO)
value was 0.818, and Bartlett’s sphericity test value was P = 0.00 < 0.01, which reached the
significant level and suggested a favorable structural validity.

3.1.2. Establishment of Integrated Weights

First, the expert group filled in the questionnaire regarding the weights of the location
suitability evaluation index system for self-driving camps in Xinjiang. A total of 16 valid
questionnaires were returned, including 14 paper copies and 2 electronic files, collected
in January 2023, and the expert questionnaire data were processed and imported into
Yaahp12.8 for hierarchical analysis to calculate the subjective weight of each index. The Wi,
λmax, CI, RI, and CR values are shown in Table 4.
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Table 3. Description of location suitability evaluation index system for self-driving camps in Xinjiang.

Target Layer Guideline
Layer Factor Layer Indicator Layer Calculation Method

Location
suitability
evaluation

index system
for self-driving

camps in
Xinjiang

Xinjiang
self-driving

camps supply
suitability

Status of
tourism resources

Density of tourist
attractions

After kernel density analysis, the natural breakpoint method was
employed to reclassify the density values into five categories, and scores
from 1 to 5 were assigned according to the interval (in ascending order)

Density of national rural
tourism key villages

and towns

After kernel density analysis, the natural breakpoint method was
employed to reclassify the density values into five categories, and scores
from 1 to 5 were assigned according to the interval (in ascending order)

Terrain and
landforms

Elevation
Natural-breakpoint-method-based reclassification into 5 categories,
followed by the assignment of scores from 1 to 5 according to the

interval (in descending order)

Slope
Natural-breakpoint-method-based reclassification into 5 categories,
followed by the assignment of scores from 1 to 5 according to the

interval (in descending order)

Vegetation cover
Natural-breakpoint-method-based reclassification into 5 categories,
followed by the assignment of scores from 1 to 5 according to the

interval (in ascending order)

Climate suitability

Temperature humidity
index

THI = (1.8t + 32)− 0.55(1− f)(1.8t− 26)
Referring to the range of values in existing studies [36,67],
reclassification was achieved according to 9, 7, 5, 3, and 1

Wind chill index
WCI =(33− t)(9.0 + 10.9

√
V−V)

Referring to the range of values in existing studies [36,67],
reclassification was conducted according to 9, 7, 5, 3, and 1

Air quality index
After interpolation in kriging space, the air quality was reclassified into
6 categories according to the national air quality standards, and scores

from 1 to 6 were assigned according to the interval (in descending order)

Water conditions

Water proximity
After Euclidean distance analysis, the natural breakpoint method was

employed to reclassify the values into five categories, and scores from 1
to 5 were assigned according to the interval (in descending order)

Water supply per capita
After interpolation in kriging space, the natural breakpoint method was
used to reclassify the values into five categories, and scores from 1 to 5

were assigned according to the interval (in ascending order)

Traffic location

Road density
After kernel density analysis, the natural breakpoint method was used
to reclassify the density values into five categories, and scores from 1 to

5 were assigned according to the interval (in ascending order)

Camp to scenic spot
accessibility

The origin–destination (OD) cost matrix was constructed to calculate
the point accessibility, the natural breakpoint method was adopted for

data reclassification into 5 categories, and scores from 1 to 5 were
assigned according to the interval (in descending order)

Camp to dependent
town center accessibility

The OD cost matrix was constructed to calculate the point accessibility,
the natural breakpoint method was used for data reclassification into 5

categories, and scores from 1 to 5 were assigned according to the
interval (in descending order)

Safety suitability

Geological hazard risk
After kernel density analysis, the natural breakpoint method was used
for data reclassification into 5 categories, and scores from 1 to 5 were

assigned according to the interval (in descending order)

Number of geological
disasters

After kernel density analysis, the natural breakpoint method was
employed for data reclassification into 5 categories, and a score from 1

to 5 was assigned according to the interval (in descending order)

Xinjiang
self-driving

camps demand
suitability

Social development
level

Population density
After interpolation in kriging space, the natural breakpoint method was

used for data reclassification into five classes, and a score from 1 to 5
was assigned according to the interval (in ascending order)

Tourist star-rated hotel
density

After kernel density analysis, the natural breakpoint method was
employed for data reclassification into five categories, and scores from 1

to 5 were assigned according to the interval (in ascending order)

Public service
facility level

Gas station density
After kernel density analysis, the natural breakpoint method was used
for data reclassification into five categories, and scores from 1 to 5 were

assigned according to the interval (in ascending order)

Highway service area
density

After kernel density analysis, the natural breakpoint method was used
for data reclassification into five categories, and scores from 1 to 5 were

assigned according to the interval (in ascending order)

Economic level

GDP per capita
After interpolation in kriging space, the natural breakpoint method was
used to reclassify the data into five classes, and scores from 1 to 5 were

assigned according to the interval (in ascending order)

Tourism economic
contribution

Tourism economic contribution = tourism income/total regional
income; calculation results were obtained using kriging spatial
interpolation, the natural breakpoint method was used for data

reclassification into five levels, and scores from 1 to 5 were assigned
according to the interval (in ascending order)



Sustainability 2023, 15, 10820 12 of 25

Table 4. Consistency test results.

Indicator Wi λmax CI RI CR

Xinjiang self-driving camps supply suitability 0.6667
2.0000 0.0000 0 0.0000Xinjiang self-driving camps demand suitability 0.3333

Status of tourism resources 0.2448

6.2561 0.0512 1.26 0.0406

Terrain and landforms 0.0694
Climate suitability 0.0660
Water conditions 0.1441
Traffic location 0.2718

Safety suitability 0.2038

Social development level 0.4126
3.0536 0.0268 0.52 0.0516Public service facility level 0.3275

Economic level 0.2599

Density of tourist attractions 0.7500
2.0000 0.0000 0 0.0000Density of national rural tourism key villages and towns 0.2500

Elevation 0.4126
3.0536 0.0268 0.52 0.0516Slope 0.2599

Vegetation cover 0.3275

Temperature and humidity index 0.3874
3.0183 0.0091 0.52 0.0176Wind chill index 0.1692

Air quality index 0.4434

Water proximity 0.7500
2.0000 0.0000 0 0.0000Water supply per capita 0.2500

Road density 0.2402
3.0183 0.0091 0.52 0.0176Camp to scenic spot accessibility 0.5499

Camp to dependent town center accessibility 0.2098

Geological hazard risk 0.6667
2.0000 0.0000 0 0.0000Number of geological disasters 0.3333

Population density 0.5000
2.0000 0.0000 0 0.0000Tourist star-rated hotel density 0.5000

Gas station density 0.6667
2.0000 0.0000 0 0.0000Highway service area density 0.3333

GDP per capita 0.5000
2.0000 0.0000 0 0.0000Tourism economic contribution 0.5000

Afterward, a 10 km × 10 km fishing network was established in ArcGIS10.2, the
study area was divided into 15,903 grids, and the mean value in each grid was determined.
The attribute tables of all indicators were exported as Excel tables, the indicators were
normalized in the order of the grids, and the entropy value method was applied in SPSSAU
to calculate the objective weight of each indicator. Finally, comprehensive weights were
obtained via the analytic hierarchy process (AHP) method and the entropy value method
through multiplication based on the synthetic normalization principle, as shown in Table 5.
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Table 5. Weights of the location suitability evaluation index system for self-driving camps in Xinjiang.

Target Layer Guideline
Layer Factor Layer Indicator Layer AHP

Entropy
Value

Method

Combined
Weights

Location
suitability
evaluation

index system
for self-driving

camps in
Xinjiang

Xinjiang
self-driving

camps
supply

suitability

Current status of
tourism resources

Density of tourist attractions 0.1224 0.0878 0.1868
National rural tourism key
villages and towns density 0.0408 0.0856 0.0607

Terrain and
landforms

Elevation 0.0191 0.0230 0.0076
Slope 0.0120 0.0076 0.0016

Vegetation cover 0.0152 0.0161 0.0043

Climate suitability

Temperature and humidity
index 0.0171 0.0060 0.0019

Wind chill index 0.0074 0.0170 0.0022
Air quality index 0.0195 0.0040 0.0014

Water conditions
Water proximity 0.0721 0.0119 0.0149

Water supply per capita 0.0240 0.0334 0.0139

Traffic location

Road density 0.0435 0.1390 0.1051
Camp to scenic spot accessibility 0.0997 0.0179 0.0310
Camp to dependent town center

accessibility 0.0380 0.0190 0.0125

Safety suitability Geological hazard potential risk 0.0906 0.0067 0.0105
Number of geological disasters 0.0453 0.0077 0.0060

Xinjiang
self-driving

camps
demand

suitability

Social development
level

Population density 0.0688 0.1220 0.1459
Tourist star-rated hotel density 0.0688 0.1051 0.1257

Public service
facility level

Gas station density 0.0728 0.1158 0.1465
Highway service area density 0.0364 0.0794 0.0502

Economic level
GDP per capita 0.0433 0.0515 0.0388

Tourism economic contribution 0.0433 0.0433 0.0326

3.2. Xinjiang Self-Driving Camp Location Suitability Evaluation Analysis
3.2.1. Suitability Analysis of the Supply for Self-Driving Camps in Xinjiang

The suitability of the supply of self-driving camps in Xinjiang was obtained by weight-
ing the indicators of the current status of tourism resources, terrain and landforms, climate
suitability, water conditions, traffic location, and safety suitability, as shown in Figure 2.
The suitability of the supply of self-driving camps in Xinjiang showed the characteristics of
high values in the north and low values in the south, with double-core gathering features.
The most suitable area is located in the circular core area formed by Huocheng County,
Yining City, Yining County, Gongliu County, and Chabuchar Xibe Autonomous County;
the contiguous core area formed by Karamay City, Shihezi City, Kuitun City, Manas County,
central Hutubi County, and Urumqi City. This area has flat terrain, low altitude, pleasant
climate, strong water resources and tourism endowment, and good traffic accessibility,
but higher risks of geological disasters. The generally suitable area is distributed in a “Y”
shape in Yili Prefecture, western Changji Prefecture, and Tacheng Region, with Kashgar
City as the center and radiating in a circular shape to the surrounding counties, which can
strengthen the reciprocal interconnection between the prefectures and form the tourism
linkage effect between the regions by relying on the highway. The less suitable area includes
the central and eastern part of Altai Region, Qitai County, and Mubi. The most unsuitable
area includes the central and eastern part of Altai region, the northern part of Qitai County
and Mubi County, the northern and eastern part of Hami City, the southeastern part of
Bazhou, Kizhou, the southern part of Kashgar region, and the northern and eastern part
of the Hotan region, where there are fewer high-grade tourist attractions and some moun-
tainous areas with cold climate, rugged and steep terrain, and that are prone to geological
disasters such as landslides.
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3.2.2. Suitability Analysis of the Demand for Self-Driving Camps in Xinjiang

The weights of the social development level, public service facility level, and economic
level indicators were determined to obtain the suitability of the demand for self-driving
camps in Xinjiang, as shown in Figure 3. The most suitable area is located in Urumqi
city, which ranks first in population density, road density, and gas station density, and has
the largest number of high-grade tourist hotels; it is the transportation hub and tourism
distribution center in Xinjiang. The more suitable area is located in Yining City, which has
national highways and provincial roads linking the surrounding counties and cities, and
a large number of gas stations and highway service areas. It is an important traffic node
city connecting other regions, with a strong endowment of tourism resources, that has
seen rapid development of tourism, attracting a large number of tourists, and has made
outstanding contributions to the regional economy. Generally suitable areas are located in
the southern part of the Altay region and the northern part of Changji Prefecture, Gaochang
District, the southeastern part of Yili Prefecture, and the northwestern part of Aksu; these
areas are characterized by limited transportation infrastructure and are a certain distance
from the highway. Furthermore, the population is evenly distributed in the region, with
a certain tourism reception capacity. The least suitable area is located in the east of Hami
city, southwest of Bazhou, south of the Hotan area, Wucha county, and Aketao county;
the population in this area is sparse, the number of tourist star-rated hotels is small, the
demand of tourists is small, public service facilities are not complete, tourism development
is lagging behind, and the contribution to the regional economy is not high. While 12
self-driving camps have been built in this area, there may be a problem of oversupply.
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3.2.3. Suitability Analysis of the Supply and Demand for Self-Driving Camps in Xinjiang

As shown in Figure 4, the suitability of the supply and demand for self-driving camps
in Xinjiang was weighted to obtain the final suitability of the supply and demand for
self-driving camps in Xinjiang. The most suitable area accounts for 4.64% of the total of the
study area, showing a double-core gathering trend, with Urumqi city as the center, and
extending westward to the Dushanzi district. A total of 33 self-driving camps have been
built in this area, and the supply and demand in this area are both at the most suitable level,
with a large density of roads within the area and a rich variety of tourism resources to rely
on, making it a high-quality area for developing self-driving camps. The more suitable
area accounts for 10.84% of the total study area, centering on Yining City and extending
to Huocheng County, Kokdala City, Yining County, Gongliu County, Caxian County, and
the northern part of Turks County. A total of 47 self-driving camps have been built in
this area, with a strong suitability of supply, while the suitability of demand needs to be
improved, including excellent traffic conditions, high road accessibility, the number of
high-grade scenic spots, and the density of self-driving camps. In order to better meet
the needs of self-driving tourists, it is necessary to improve the quality of public service
facilities and tourism reception capacity. The generally suitable area accounts for 17.23% of
the total study area, including the northeastern part of Fuyun County and Qinghe County,
the central part of Qitai County and Mubi Kazakh Autonomous County, the central part of
Luntai County and Hejing County, the northeastern part of Kulle City, the northwestern
part of Wensu County, the southern part of Atushi City, the eastern part of Ucha County,
the central part of Aktau County, Kashgar City, the central part of Pishan County and Cele
County, the northern part of Hotan County, etc. A total of 29 self-driving camps have been
built in this area. With the support of the fine tourist scenic roads and the self-driving
tour routes in the north and south of the area, the transportation conditions are relatively
superior. The less suitable area accounts for 17.53% of the total study area, including Fuhai
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County to the south of Qinghe County, western Iwu County, southern Balikun County,
central Turpan City, southern and western Ruoqiang County, central Heimo County, Awati
County to the south of Shaya County, eastern Kechu, and south-central Hotan, etc. There
are 17 self-driving tour camps built in this area, which are scattered and have different
natural conditions in each county, and the traffic in the area is relatively undeveloped. In
the process of developing self-driving tour camps, attention should be paid to improving
the number of high-grade tourist attractions, fully exploiting tourism resources, using the
driving effect of the most suitable areas, and vigorously promoting self-driving tours on
the basis of improving the suitability of the status quo. The least suitable area accounts
for 49.76% of the total study area, including the north and east of Hami City, southeast of
Turpan City, north and south of Zhimat County, north of Ruqiang County, south of Batu
County, southwest of Ahechi County, west of Wucha County, northwest of Aktau County,
south of Tashan County and Yecheng County, and south of Hotan District, etc. There
are nine self-driving tour camps built in the area, which are located in the poor sections
of ecological safety environment of southern Xinjiang. Fewer scenic spots, drought and
minimal rain, more wind and dust, needed improvements in road conditions, and the need
to create camps are important factors that need to be addressed in the development of
self-driving camps in the area.
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3.3. Spatial Optimization Analysis of the Suitability of Self-Driving Camps in Xinjiang
3.3.1. Determination of Demand and Facility Points

Based on the results of spatial suitability analysis of the self-driving camps in Xinjiang,
in this paper, we used reclassification tools to classify the suitability evaluation results for
the new self-driving camps into 5 categories, after which the less to most suitable areas were
extracted as spatial optimization areas by their attributes. We created a 20 km × 20 km
fishing network, extracted the intersection points of the fishing network and regional
road network as traffic demand points, obtained 11,326 traffic demand points, selected
501 scenic spots as tourist scenic demand points, and determined 106 county and municipal
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government mass center points as county and municipal demand points, respectively,
totaling 11,933 facility demand points, as shown in Figure 5.
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A buffer zone was constructed with 10 km of highways and high-grade highways,
30 km of other roads, 50 km of rivers, 50 km of A-class scenic spots, and 10 and 30 km of
county and city governments, respectively, and the facility candidate point buffer zones
were obtained by merging the 30 km buffer zones of highways, scenic spots, rivers, and
towns and eliminating the 10 km buffer zones of towns. The intersections between the
nodes of the created fishing network and the facility candidate point buffer zones were
determined to obtain 3785 facility candidate points, and 135 points of the built self-driving
camps were loaded, giving a total of 3920 facility candidate points, as shown in Figure 6.
The overall distribution of the location of facility candidates shows the characteristics of
more in the west and less in the east and more in the north and less in the south, forming a
high aggregation area around Urumqi, Yining, Kashgar, and Altai.

3.3.2. Selection of Proposed Construction Sites for Self-Driving Camps in Xinjiang Based on
the P-Median Model

The facility demand points, facility candidate points, and road network were imported
into the geographic database, the element and network datasets were constructed, the road
network topology relationship was established and validated, and the network dataset
attributes were set. With the use of a network analysis tool to build a new location
assignment model, we established 200 facility candidate points based on the Xinjiang 14th
Five-Year Plan for Tourism, i.e., the Xinjiang Road Transportation and Tourism Industry
Integration Development Plan, by combining the locations of 4A and above tourist scenic
spots, national rural tourism key villages and towns, 15 key built tourist scenic roads,
10 tourist ancient roads, 8 self-driving tour routes, the main channel into Xinjiang, etc. The
135 built self-driving tourism camps were defined as mandatory items and 65 proposed
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self-driving tourism camps were obtained. As shown in Figure 7, most of the optimized
proposed campsites occurred in the northern Xinjiang region, among which 12, 32, 11,
and 10 proposed campsites were located in the less to most suitable areas. From the
perspective of the administrative division, the Altai region is a potential development
area for the construction of self-driving campsites, with abundant tourism resources and
high tourism development, relying on natural scenery such as Kanas and the Cocoto Sea
to create picturesque sightseeing resorts in summer. Moreover, in winter, the abundant
snowfall resources can be utilized to create ski resorts, which greatly extends the tourism
seasonality and notably contributes to the local economy. In addition, the overall spatial
layout of self-driving camps in the generally suitable areas and above can be increased to
81%, providing a basis for the selection of possible locations of self-driving camps.
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Figure 6. P-median model facility candidate points.

3.3.3. Space Optimization Suggestions

(1) Formation of the regional tourism cluster development model
The tourism resources of Xinjiang as a whole show the characteristics of more in

the west and less in the east, more in the north and less in the south. For the regions
with greater resource density, tourism development potential is high, plasticity is strong,
tourism attraction is strong, government support and feedback to tourism development
is greater, and the cooperation between counties and cities and the promotion of all-area
tourism is smoother. However, in some areas of southern Xinjiang, the transportation
network is sparse, and the transportation nodes are distant from one another; thus, it is
difficult to share tourism resources between counties and cities, and some areas have not
yet formed core tourism attractions to retain tourists, resulting in many tourists becoming
“passing tourists” rather than “overnight tourists”. The regional development of tourism is
hampered. Therefore, for the tourism development of the weaker counties and cities, the
latter should engage in a joint effort with the surrounding counties and cities to develop
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a regional tourism cluster, with tourism resources, self-driving routes, and tourist scenic
routes to support each other, thus enriching the tour system of the whole territory.
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(2) Improvement in the match between self-driving camps and tourism resources and
transportation routes

The large area of Xinjiang province, the scattered scenic spots, the long travel times,
and the lack of accessibility between scenic spots directly affect the tourists’ experience
and weaken the cooperation and mutual benefits between various states, counties, and
cities. The construction of existing self-driving tour camps focuses on interdependence
with tourism resources, but traditional tourism cannot meet the current public demand
for self-driving tours, and should actively seek cooperation and innovation between self-
driving tours and other industries, strengthen the service function of highways in the
process of integration and development of the transportation industry and tourism, realize
the coordinated development of self-driving tour supporting facilities and tourist routes
and traffic roads from the perspective of transportation, and solve the Xinjiang “travel long
tour short” predicament.

(3) Development of locally adapted self-driving tour products and improvement in
the self-driving tour system

There is a gap between the development level of self-driving tours in North and
South Xinjiang; thus, the spatial differentiation pattern of self-driving camps is intensified,
and the homogenization phenomenon among self-driving camps is serious. Hence, it is
necessary to create a number of self-driving camp demonstration points, promote active
participation in the national self-driving camp assessment, enrich the types of self-driving
camps, strengthen the development and innovation of self-driving tour products, achieve a
standard of high-quality public entrepreneurship and employment, improve the level of
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self-driving camp service system in the province, and create a self-driving tour business
map for Xinjiang with complete self-driving tour supporting facilities and services, so as to
promote the growth of tourism economy.

4. Discussion

Li Feng et al. showed the overall distribution characteristics of national self-driving
camps as early as 2017, and divided the ten aggregation segments of self-driving camps [68],
among which Xinjiang failed to form a nuclear density aggregation due to the insufficient
number of self-driving camps. However, with the promotion of the tourism development
strategy, the number of self-driving camps in Xinjiang has been developed to a certain
extent, and relevant studies should follow. Based on the results of location suitability
evaluation and spatial optimization of self-driving camps in Xinjiang, this paper proposes
the following points for discussion:

(1) This study constructs an evaluation system of location suitability of self-driving
camps in Xinjiang from the supply and demand levels and uses a combination of subjective
and objective evaluation to measure the weights of each index. It is consistent with Ding
Hua et al.’s use of hierarchical analysis and the entropy value method for constructing the
spatial location evaluation model of self-driving camps in Shaanxi Province [69], which
ensures the objective and fair weights of evaluation indexes. The difference is that this
paper uses raster data for spatial suitability analysis, which can give a more complete
view of the suitability of current self-driving camps in Xinjiang, not only enriching the
relevant research content but also helping the academic community to understand the
spatial relationship between the supply and demand of self-driving camps in a more
in-depth way.

(2) The importance of tourism resources to the construction of self-driving camps was
verified. In this study, self-driving campsites in Xinjiang show spatial characteristics that
are highly matched with tourism resources, and the comprehensive weight of the density of
tourist attractions ranks first, which proves the close relationship between tourism resources
and self-driving campsites, consistent with the perceived evaluation of self-driving tourists
in the Suzhou Taihu camping base [70] and the coordinated relationship between self-
driving campsites and A-class scenic spots in Qinghai [71]. However, notably, following the
vigorous development of rural tourism, the audit and recognition of national rural tourism
key villages and towns were carried out only after 2019, and the degree of coordination
between some of the early constructed self-driving campsites and tourism resources is
not sufficient. The future development and construction of self-driving campsites should
strengthen the dependency on tourism resources, and the attractiveness of human resources
to self-driving campsites should be considered in addition to natural resources.

(3) Traffic accessibility is still a prerequisite for the site selection of self-driving camps.
Waston et al. clarified that the dominant factors affecting the selection of self-driving camps
are geographical traffic factors followed by socio-cultural factors [72]. This study found that
self-driving camps should consider not only the traffic accessibility to A-class scenic spots
but also the traffic accessibility to the dependent towns, which is similar to the conclusions
of Wang Lingen et al. (2012), Zhang Bo et al. (2021), and Yu Jinguo et al. (2017) [24,28,29].
In particular, coordinating the traffic layout of self-driving tour camps and grade highways,
building gas stations, and service areas along highways and national roads can provide
places for self-driving tourists to rest, and the value of traffic-dependent camps is enhanced
by the long distances characteristic of Xinjiang, which has higher requirements for vehicle
fuel consumption and long-distance driving. Most of the self-driving camps in Xinjiang are
located in areas with good accessibility, such as national highways and provincial roads,
and tourists tend to gather in tourist node cities. Despite the important support of tourism
resources, problems such as insufficient accessibility of scenic spots, poor road conditions,
and lack of networked connectivity for branch roads between neighboring attractions limit
the development of self-driving tours. Furthermore, if the traffic factor is ignored, the
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development of self-driving tour routes is hindered and the development of self-driving
camps is at a standstill.

(4) Self-driving camps are mostly built in places with convenient traffic and close
to scenic spots. However, the regulations on the use of land for the construction of self-
driving camps in China are not clear yet, and no special type of land for self-driving
camps has been established. Thus, land approval for self-driving camps is difficult to
attain, while at the same time, enterprises and investors need to go through cumbersome
procedures when planning and using the land, and there are fewer preferential policies
for the construction of supporting facilities for self-driving tours. There may be problems
such as insufficient funds, improper site selection, and unqualified approval in the early
stage. Cooperation among departments of natural resources, market supervision, forestry
and grass, and ecological environmental protection should be strengthened to simplify
the approval process for business licenses, forestry and grass approval, and ecological
environmental protection procedures on the premises that no permanent buildings will
be built, the ground will not be hardened, the environment will not be polluted, and the
ecology will not be destroyed. Moreover, attention should be paid to the study of land use
policies for self-drive tour camps.

(5) Local governments should take the comprehensive allocation of tourism industry
elements as a guide, actively attract investment, promote the capital-transaction and market-
oriented operation of self-driving tour camps, allow social investment and operation, and
advocate the implementation of the “public service facilities + commercial service facilities”
model, with the local government and scenic spots bearing the maintenance costs of public
service facilities and the investor-operator bearing the maintenance costs of commercial
service facilities. This process can reduce the financial burden in the maintenance of public
service facilities as well as drive farmers and herdsmen to engage in related work and
increase employment opportunities and income.

5. Conclusions

In this paper, we evaluated the suitability of the location of self-driving camps in
Xinjiang from a supply–demand balance perspective at the raster and administrative unit
scales, and we conducted spatial optimization analysis based on suitability evaluation level
classification. The research results can be summarized as follows:

(1) A suitability evaluation system for self-driving camps in Xinjiang is constructed at
the supply and demand levels. The supply level includes the current situation of tourism
resources, topography and landscape, climate suitability, water conditions, traffic location,
and safety suitability, while the demand level includes the level of social development,
public service facilities, and economic level.

(2) The suitability of the supply of self-driving camps in Xinjiang is higher in the north
than in the south and higher in the west than in the east. Due to differences in tourism
resources and traffic conditions, the supply capacity varies between counties and cities. The
most suitable areas are centered on Yining City and Urumqi City, while the least suitable
areas are located in the hinterland of the mountain range. Influenced by the topography
and geomorphology, some mountainous areas exhibit a cold climate and a rugged and
steep terrain, and geological disasters such as mountain collapses can occur.

(3) The self-driving tourism camp demand suitability in Xinjiang indicates a gradual
gathering trend in tourism node cities. The most suitable area is located in Urumqi City,
and the more suitable areas occur in the tourism node cities in all states. Moreover, tourism
development in the counties and cities containing access roads to and from Xinjiang lags
behind, failing to fulfill the role of a self-driving tour traffic hub. Hence, the tourism
economy in the least suitable areas does not greatly contribute to the regional economy.

(4) The evaluation results of the suitability of the supply and demand for self-driving
camps in Xinjiang can be divided into five categories: the most suitable area accounts for
4.64% of the total study area, and 33 self-driving camps have been built; the more suitable
area accounts for 10.84% of the total study area, and 47 self-driving camps have been built;
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the generally suitable area accounts for 17.23% of the total study area, and 29 self-driving
camps have been built; the less suitable area accounts for 17.53% of the total study area,
and 17 self-driving camps have been built; and the least suitable area accounts for 49.76%
of the total study area, and 9 self-driving camps have been built in this area.

(5) With the use of the P-median model, 65 construction sites for self-driving camps
in Xinjiang were proposed, which could improve the overall spatial layout of self-driving
camps in the generally suitable area by more than 81%. In addition, the Altay region is a
potential development area for the construction of self-driving camps due to its abundant
tourism resources, long travel times, high suitability, and rapid tourism development.

(6) Three optimization strategies were proposed for the spatial optimization model.
First, a regional tourism cluster development model should be established to enhance
the tour system across the whole territory with the mutual support of tourism resources,
self-driving tour routes, and tourist scenic roads. Second, the matching of self-driving
camps with tourism resources and traffic routes should be improved, and the service
function of highways should be reinforced. Third, numerous demonstration points of
self-driving camps should be created to drive mass entrepreneurship and employment
with fine products as typical consequences. Thus, the growth of the tourism economy could
be promoted.

The research in this paper is an application-oriented study. It can not only broaden
the development ideas of self-driving camps for the government and enterprises but also
provide data support for the future planning and construction of self-driving camps. It
also meets the realistic development needs of the integration of self-driving routes and
traffic highways. Otherwise, this research provides a practical basis and reference for
improving the suitability of self-driving camps in Xinjiang and building a self-driving tour
system. The study results can effectively promote the economic growth brought by the
new tourism industry, but it remains inadequate in terms of theoretical contributions, and
the rationality of the evaluation indicators must be enhanced. In the future, time series
data can be incorporated into the research scope, and spatial pattern evolution analysis
of the suitability of self-driving camps in Xinjiang can be conducted on the basis of this
study. This would allow the exploration of the changing trends and underlying factors to
more deeply examine the driving mechanisms of spatial differentiation, to further study the
synergistic relationship of the supply–demand balance in order to improve the evaluation
system of the suitability of the demand for self-driving camps developed in this paper, and
to comprehensively characterize the demand for self-driving camps in the source market
from various perspectives. The demand for self-driving camps in the study area can also
be further investigated to overcome the limitations of the suitability evaluation system for
self-driving camps proposed in this paper.
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