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Abstract

We collected data from approximately 500 tourism destinations and revenues of
Xinjiang region, China, to assess tourism resources and improve tourism industry
development. We analyzed the characteristics, geographical distributions,
and environmental conditions of these tourism destinations, summarized
changes in regional tourism revenue over the past 34 years, and proposed
strategic suggestions for the region’s tourism development. Historical sites
and architectures were found to be dominant, followed by natural scenic sites,
with major hotspots located in the Altay Mountains, Urumqi-Turpan-Hami line,
Ili region, and Aksu-Kashgar-Hotan line. A total of 65% of tourism destinations
are located mainly in low altitudes (<1,500 m), with only 20% located in high
altitudes (>2,000 m). They correlate spatially with rivers and roads, often in
areas with high heatwave index values. Although tourism revenues have grown
rapidly in the past decades, with 1998, 2010, and 2015 as breakpoint years,
Xinjiang’s tourism volume remains relatively low compared to China’s, especially
in international tourism. In 2015, Xinjiang’s total tourism revenue made up 2.9%
of China's total, with international tourism accounting for just 0.5%. Based on the
analysis, there is significant potential for tourism development in the Xinjiang
region. Hence, we suggest developing mountainous forest tourism based on
forest parks in middle and high-altitude areas with relatively lower heatwave
index values, targeting the European market, expanding cultural tourism based
on diverse ethnic groups, and creating “Silk Road” tourism routes with other
western Chinese provinces.

Keywords: Tourism resources; Heatwave index; Tourism revenues; Cultural tourism;
Xinjiang; China
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1. Introduction

1.1. The practical background

Xinjiang, China, is located in the heart of the Eurasian
continent, with a diverse and complex landscape that
includes mountains, deserts, grasslands, basins, rivers,
and lakes, forming various unique natural destinations.
The region’s long geological development history,
complex geological structures, and volcanic activities
have preserved several rare geological relics.! Xinjiang
is home to 13 indigenous ethnic groups and serves as
a core area for the blending of Eastern and Western
cultures, offering unique resources for ethnic cultural
tourism.? In addition, Xinjiang borders eight countries
and has 17 open ports, giving it a geographical
advantage for the development of cross-border
tourism.’ However, partly due to the long distance from
the east, to date, research on the distribution of tourism
resources in Xinjiang has been limited.>** The large-
scale study across China covers very little information
about Xinjiang.® Although tourism revenue in the
region has seen continuous growth in recent years, a
detailed analysis of the overall situation is still lacking.
Most existing studies focus on specific issues, and the
tourism revenue data used covers only a short time
span.>”?

1.2. The empirical background

Tourist behavior is influenced by factors such as
the characteristics, accessibility, and comfort of the
destination.” The elevation, regional river system
distribution, and road network of a tourism destination
can impact tourists’ travel choices. For example,
compared to northern Xinjiang, the lower accessibility
of tourism destinations in southern Xinjiang results
in limited tourism development in the region.* Under
the global climate change and shifts in environmental
factors, the effects of extreme heatwaves on tourism in
Xinjiang are becoming more evident. Heatwaves refer
to prolonged periods of abnormally high temperature.'
At present, the heatwave index is commonly used to
characterize regional heatwave conditions."! High
temperatures and heat waves can affect the travel
experience of tourists. If hot weather persists, it may
force tourists to cut their trips short or choose other
destinations, which can, in turn, impact tourism
revenue. Some tourism destinations in Xinjiang that are
less affected by heatwaves may become more attractive
choices, while conversely, destinations that offer high-
temperature experiences may also attract some visitors.
However, there has been no analysis of the relationship
between elevation, river systems, road networks,

heatwave conditions, and the distribution of tourism
destinations in Xinjiang.

1.3. The significance of the study

Based on the tourism resource database for Xinjiang, we
conducted a comprehensive analysis of the distribution
characteristics of tourism destinations in Xinjiang, as
well as the spatial coupling features of elevation, rivers,
roads, and the heatwave index. By reviewing yearbook
data, we analyzed the tourism revenue in Xinjiang from
1990 to 2023. Based on the data and analysis, our study
offers suggestions for the development of tourism in the
region. This study provides a systematic summary of
the tourism situation in Xinjiang, offering support for
further research, regional tourism resource planning,
environmental protection, and tourism policy-making in
the future.

2. Materials and methods

2.1. Data sources

The data on the distribution of tourism destinations in
Xinjiang were mainly derived from the database of the
Chinese Academy of Sciences.? This database records
630 major tourism destinations in Xinjiang, with detailed
information available for 500 of these places, representing
the main tourism resources in the region. The tourism
revenue data for Xinjiang were primarily obtained from
yearbooks" and the statistical bulletins on the national
economy and social development of the region for 2022
and 2023, published by the Statistic Bureau of Xinjiang
Uygur Autonomous Region (https://tjj.xinjiang.gov.cn/).
The heatwave data for Xinjiang were taken from Dong
et al.,'® and the calculation method for the heatwave
index was based on Russo and Domeisen."! The elevation,
major roads, and river data for Xinjiang were sourced
from the Chinese Academy of Sciences Resource and
Environmental Science data platform (https://www.
resdc.cn/).

2.2. Methods

The tourism destinations were primarily categorized
into five types: (i) geomorphological landscape, (ii)
water scenery, (iii) biological landscape, (iv) historical
site and architecture, and (v) leisure, education, and
exercise. The distribution characteristics of each type
of these destinations in Xinjiang were analyzed, and
ArcGIS 10.3 was used to map the distributions of
tourism destinations. In addition, by incorporating the
elevation data for each destination, the distribution
of each type of landscape across different elevation
ranges was statistically analyzed. The coupling of
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regional tourism destinations with these features,
such as rivers, roads, and the heatwave index, was also
mapped.

The tourism revenue, including domestic and
international tourism revenue, from 1990 to 2023 in the
region was analyzed. To compare the relative changes in
domestic and international tourism revenue, the ratio
of domestic to the total domestic and international
tourism revenue was used as an indicator for the analysis
(Equation I). Tourism revenue in Xinjiang, as recorded
on the website of the Statistic Bureau of Xinjiang Uygur
Autonomous Region (https://tjj.xinjiang.gov.cn/) and in
the regional yearbooks, includes domestic tourism income
in Renminbi (RMB) yuan and international tourism
income in United States (US) dollars. For comparison,
the US dollar was converted to RMB yuan based on the
exchange rate of 1 US dollar = 6.8 RMB yuan.

domestictourismrevenue

Ratio = x100%

demestic +international tourismrevenue

ey
3. Results and discussion
3.1. Tourism resources in Xinjiang

3.1.1. Geographical locations of tourism destinations

According to the database,'? Xinjiang has about 500 clearly
defined tourism destinations, with roughly half located in

75°E 80°E

the mountains and half in the basins (Figure 1). Historical
sites and architectures make up the largest portion,
accounting for about 47%, while geomorphological
landscapes, water sceneries, and biological landscapes
comprise 45% of the whole. The tourism destinations
are mainly concentrated along the Altay Mountains,
the Urumgi-Turpan-Hami line, the Ili region, and the
Aksu-Kashgar-Hotan line, with a decreasing density
of destinations as the distance from the transportation
network increases. Overall, the tourism economy in
Xinjiang exhibits a high degree of spatial polarization,
with strong heterogeneity and significant differences."
Tourism development outside the hotspot regions is very
delayed, especially in southern Xinjiang.*

Until the end of 2024, Xinjiang has 18 5A-level tourism
attractions (according to the website of the Ministry of
Culture and Tourism of the People’s Republic of China,
www.mct.gov.cn), including Tianchi, Grape Valley, Kanas,
and Old Town of Kashgar. These regions are rich in tourism
resources; however, their development is insufficient,
and the infrastructure and service facilities do not meet
the required standards in later stages of development
and maintenance.” In the Tianchi Lake region, residents
have a high participation rate in tourism, but the level of
involvement and capacity are relatively low, implying that
they have relatively low income from tourism activities.*®
Some tourism attractions or routes still face irregular
market behaviors. For instance, in the Turpan Grape Valley,
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Figure 1. The distribution of the tourism destinations in Xinjiang, China. The background is the eco-division of Xinjiang'®: Altay Mountains, Mountains in
West Jungar Basin, Tianshan Mountains, Kunlun Mountains, Jungar Basin, Turpan-Hami Basin, and Tarim Basin. The background also shows the nature

reserves in Xinjiang.
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a few home-visit-style tours cause a significant portion of
income to be directed to tourism companies.'” Several 3A
and 4A-level attractions lack subsequent development and
investment, making it difficult to develop and utilize their
tourism resources fully.®

3.1.2. Altitudinal distribution characteristics of
tourism destinations

In terms of the altitudinal distribution of tourism
destinations, about 65% of the sites are located below
1,500 m, while only 20% of the destinations are situated at
altitudes above 2,000 m. Therefore, there is still significant
potential for the development of mountain tourism
(Table 1 and Figure 2). Xinjiang’s mountainous areas have
vast forests, and many forest parks have been established.
The first national-level forest park, Zhaobishan National
Forest Park, was established in 1992,'® and by 2004, 50
various forest parks had been set up. By the end of 2014,
there were 62 forest parks at all levels in the region.' These
forest parks are often very popular tourist destinations.

3.1.3. Coupling characteristics of tourism destinations
with roads and rivers

There is a strong spatial correlation between Xinjiang’s
tourism destinations and its roads and rivers. Most tourist
sites are located near roads and rivers. About one-third of
the destinations are within a one-kilometer buffer zone of
roads or rivers, and more than two-thirds are within a five-
kilometer buffer zone (Figures 3 and 4). Xinjiang’s road
network is relatively well-developed, especially with the
construction of iconic roads like the “most beautiful road
in China” - the Duku Highway, which has greatly improved
the accessibility of tourist destinations. These roads not
only connect major cities and regions within Xinjiang but
also link numerous tourism spots, creating scenic clusters
with distinct characteristics. Due to the development and
improvement of the road systems, Xinjiang’s tourism flow
network is quite accessible, although not very large. This
allows tourists to reach various destinations conveniently
and quickly.

Table 1. The altitudinal ranges of the tourism destinations in
Xinjiang, China

Altitudinal range (m) Number of destinations Ratio (%)

<1,000 128 28.7
1,000 - 1,500 163 36.5
1,500 - 2,000 62 13.9
2,000 - 3,000 51 11.4
3,000 - 4,000 22 4.9
>4,000 20 4.5

Xinjiang’s rivers, such as the Irtysh River and Ili
River, add unique scenic value to the spots. Sayram Lake,
renowned for its stunning high-altitude lake landscape,
has become a haven for photographers. At the same time,
Tianchi Lake in the Tianshan Mountains attracts many
visitors with its clear waters and surrounding forested
mountains. There is a certain relationship in the spatial
distribution between Xinjiangs rivers and tourism
destinations. In addition, rivers can provide essential water
resources for the development of these destinations, and
the construction and development of tourism destinations
can help protect and improve the ecological environment
of the rivers.

Opverall, there is a close spatial coupling relationship
between Xinjiang’s tourism destinations and its roads and
rivers. The improvement and development of the road
networks have enhanced the accessibility and attractiveness
of tourist sites. The abundance and uniqueness of river
resources add scenic value and support for tourism
activities at these destinations. At the same time, the
construction and development of tourist sites have also
contributed to further improvement of the road networks
and the protection of river ecosystems. This coupling
relationship helps achieve the sustainable development
goals of Xinjiang’s tourism industry while fostering a
positive ecological feedback loop.

3.1.4. Coupling characteristics of tourism destinations
and heatwave index

The distribution of Xinjiang’s tourism destinations in
relation to the heatwave index is shown in Figure 5.
Using the Natural Breaks Classification method, the
heatwave index in Xinjiang is categorized into seven
levels. We then coupled it with the spatial distribution
of tourism destinations. It was found that approximately
40% of Xinjiang’s tourism destinations are in regions with
moderate heatwave intensity or lower. In comparison,
about 60% of the destinations fall within areas with high or
higher heatwave index values (Table 2). This data reveals
a clear polarization pattern in the distribution pattern of
tourism destinations based on heatwave intensity. A lower
to moderate heatwave index means that visitors can enjoy
relatively comfortable weather during their travels, which
enhances the overall tourism experience and satisfaction.
However, most tourism spots are still situated in areas with
higher heatwave index values, reflecting their geographical
and climatic characteristics. These areas offer visitors
a distinctive and enriching tourism experience. Such
regions often include vast deserts and Gobi landscapes,
which are closely associated with hot and dry climate
features. These areas with high heatwave index values not
only provide tourists with unique visual experiences, such
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Figure 3. The tourism destinations and road networks in Xinjiang, China

as magnificent dunes and expansive Gobi plains, but they
may also harbor rich historical and cultural relics, as well
as local customs, further increasing their tourism appeal.
In addition, although the heatwave index value is high,
Xinjiang’s tourism industry is adapting to these climatic
conditions by implementing various measures to ensure
visitors’ comfort and safety, such as developing nighttime
tourism activities, offering sun protection and cooling

facilities, and recommending appropriate travel time.
These help tourists enjoy the natural beauty while having
comfortable and safe experiences.

3.2. Tourism revenues in Xinjiang

Since the China’s Reform and Opening-up Policy in 1978,
the tourism industry in Xinjiang began to develop, and by
the 1990s, it had significantly increased.*® Overall, between

Volume 2 Issue 2 (2025)

doi: 10.36922/EER025060010



Explora: Environment

and Resource Tourism resources of Xinjiang
75°E 80°E 85°E 90°E 95°E
1 L} T O 1 T
.
o
2 5
St H T
River syst - ok
iver systems ;’ T ‘.\’ X :(
Tourism ol : s
destinations o NE ®
45°N | = - 45°N
P
“ «
TN |
. -
40°N |- - 40°N
, 2N
A i S N
A "R e X A
e g?‘
q ¢ - 0 200 400 800 km .
SEN T :'-_«r.} f L ! 1 1 | 1 1 1 | - 35°N
1 1 1 1 1
75°E 80°E 85°E 90°E 95°E
Figure 4. The tourism destinations and river systems in Xinjiang, China
75°E 80°E 85°E 90°E 95°E
1 L} T 1 T
45°N | - 45°N
Low
Tourism
destinations
40°N |- - 40°N
q 0 200 400 800 km .
35°N - L ! 1 1 1 1 1 1 | 1 35°N
1 1 1 1 1
75°E 80°E 85°E 90°E 95°E

Figure 5. The tourism destinations and heatwave index values in Xinjiang, China

1990 and 2023, we observed that the years 1998, 2010, and with domestic tourism accounting for over 90% of total

2015 were turning points in the growth of tourism revenue tourism revenue. Another significant increase occurred in
in Xinjiang. Before 1998, the tourism revenue in Xinjiang 2010, when international tourism revenue rose to 2.7 times
was relatively low, but it surged in 1998 and began to grow than in 2009, while domestic tourism revenue increased
steadily at a rapid pace. The revenue ratio from domestic by 1.7 times compared to 2009 (Figure 6). After 2010,
tourism and international tourism was approximately the growth accelerated, especially after 2015, until the
3:2 before 1998. However, since 1998, domestic tourism outbreak of the COVID-19 pandemic in 2020. Previous
revenue has far exceeded that of international tourism, studies® on Xinjiang’s tourism, due to limited time series
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Table 2. The number and proportion of tourism destinations
in each heatwave index level in Xinjiang, China

Heatwave index level Number of destinations Ratio (%)

The lowest 9 1.86

Lower 23 4.75

Low 62 12.81
Medium 108 2231
High 90 18.60
Higher 76 15.70
The highest 116 23.97
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Figure 6. The tourism revenues between 1990 and 2023 in Xinjiang,
China

data or a focus on specific regions,” have not described
these turning points. Although the growth has been rapid,
the total amount of tourism revenue in Xinjiang remains
relatively small. In 2015, the national total domestic
tourism revenue reached 3.42 trillion RMB yuan (Ministry
of Culture and Tourism of the People’s Republic of China,
www.mct.gov.cn), while Xinjiang’s annual tourism revenue
was only 102.6 billion RMB yuan, accounting for <3% of
the national total. The international tourism revenue was
even lower, at approximately 0.5% of the national total. By
2023, the revenue from domestic tourism in Xinjiang had
increased to 5.8% of the national total.

Overall, Xinjiang is rich in tourism resources, with
a concentration of tourism destinations and significant
development potential. Tourism revenue has been
increasing rapidly, but the total amount remains relatively
small, especially the international tourism revenue.
Under China’s “Belt and Road” policy, Xinjiang has been
identified as a core region of the Silk Road Economic
Belt, offering new opportunities for regional tourism
development.

4, Suggestions on tourism development in
Xinjiang

4.1.The development of mountain and forest
tourism

Xinjiang’s mountain and forest tourism is highly distinctive.
However, most existing destinations are located at lower
altitudes, with over 60% of them being below 1,500 m. There
is significant potential to develop higher-altitude mountain
and forest tourism, particularly in regions where the heat
levels are relatively lower, providing more comfortable
experiences. After years of development, Xinjiang’s forest
tourism has created various types of forest landscapes rich in
historical relics, cultural sights, and ethnic customs, offering
unique ecological tourism routes. The development model
has shifted from passive protection and single-use of forest
resources to a sustainable development pattern.'® According
to the estimation by Xiong and Qin,* the direct economic
value of Xinjiang’s forests is 920 billion RMB yuan, with the
recreational value accounting for 68% of the whole direct
value. Leveraging the newly developed transportation
networks to promote forest tourism further is a key strategy
for advancing Xinjiang’s forestry tourism economy.

4.2, The development of the international market,
especially the European market

At present, international tourism revenue in Xinjiang is very
low, consistently staying below 10% for a long time. Major
European cities are closer to Urumqi than to other major
cities in China, such as Beijing, Shanghai, Guangzhou,
and Xian, making Xinjiang a prime location for attracting
European tourists.”> Therefore, Europe presents a huge
potential market. According to the study by Zhang et al.,** in
different years, the nine Chinese provinces in the Silk Road
Economic Belt have different tourism development inertia,
which reflects the ability to resist crisis. Hence, Xinjiang
can collaborate with neighboring provinces under national
policies to jointly develop and promote “Silk Road” tourism
routes’ to increase revenues and resist possible crises. In
addition, using regional resources to offer unique tourism
experiences — such as salt lake tours,” desert sightseeing,*
agricultural tourism focused on specialties like Hami melons
and grapes,” and glacier tourism?® - can attract more tourists.
Furthermore, improving connectivity between tourism
destinations based on visitor flow characteristics will increase
the overall attractiveness and boost tourist numbers.”

4.3. Leverage Xinjiang’s multi-ethnic advantage to
develop cultural tourism

At present, over 90% of the tourism destinations in
Xinjiang focus on historical sites and natural scenery,
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with its cultural advantages not fully exploited. Tourism
development should balance both cultural and natural
resources, as cultural resources can offer more lasting
appeal.” Xinjiang is rich in cultural resources, such as
traditional handicrafts, music, medicine, folklore, and
intangible cultural heritage.*® There is significant potential
for ethnic culture tours that combine natural landscapes
and local traditions, as well as health and wellness tourism
focusing on Uyghur medicine.’! Given Xinjiang’s border
location, border tourism can also be developed, such as
exploring the ethnic traditions, eco-tourism, health, and
cultural heritage along the Kazakhstan-China border.*
Besides economic aspects, the incorporation of local
communities benefits the sustainable development of
tourism. Zeng et al.*® found that collaboration between
tourism enterprises and communities helps form
stable partnerships, promotes active co-construction of
sustainable entrepreneurship opportunities to reduce
resource barriers and interest conflicts, and thus enhances
tourism sustainable entrepreneurship performance.

4.4. Develop reasonable tourism policies

Political instability leads to the loss of potential new
tourism destinations and the degradation of existing
destinations.* Tourism policies matter, especially in remote
areas. In southern Xinjiang, the development of regional
tourism largely relies on government initiatives, as market
forces alone cannot drive growth.* Research by Zhang
et al.*® found that policy factors have a crucial impact on
the regional differences in Xinjiang’s tourism economy.
Research by Burton et al.*’ also showed the importance
of political factors on large scales. With favorable policies,
the absolute differences in tourism income increased while
relative differences decreased. Similarly, the establishment
of forest parks, desert parks, and wetland parks is also
greatly influenced by policies, which play a decisive role in
infrastructure construction and, in turn, influence tourism
development. At present, tourism models are shifting from
traditional sightseeing tourism to a more holistic approach
based on self-driving and self-guided tours. In 2016, the
National Tourism Administration listed 262 National All-
region Tourism Demonstration Zones, most of which are
in southeastern China. Xinjiang only has eight,*® but with
the right policies, there is significant potential for growth
in this area.

Xinjiang has large desert areas and is ecologically
fragile and sensitive. Hence, a resilient tourism socio-
ecological system is important to sustainable tourism
development.* For less developed nations, tourism can
have mixed impacts on various dimensions of sustainable
development. It can boost economic growth, improve
educational attainment, and enhance social well-being;

it may also strain healthcare resources and contribute to
environmental degradation.” Good policies that fit the
specific conditions of Xinjiang, specifically prioritizing
managing the potential negative consequences oftourismon
health and the environment,* are needed to make Xinjiang
a region that can get rid of the natural resources curse*!
and have a prosperous tourism industry. Considering the
low economic development status of Xinjiang, there was
a pairing-assistance policy for Xinjiang in China. This
policy pairs the relationship between the cities/counties
of Xinjiang and the economically developed regions of
China. More communication, investment, technology,
and talented individuals are provided to Xinjiang from the
corresponding pairs. This policy promoted the growth of
the tourism-related economy in Xinjiang by stimulating
the tourism market, optimizing the tourism employment
structure, and strengthening the availability of human
resources. The effects have been more obvious since 2015,
and we also found an abrupt increase in tourism revenue
from 2015 in Xinjiang (Figure 6).

4.5.The development of reasonable tourism routes
or activities for targeted tourists

The reasonable arrangements of routes/activities for various
targeted groups are important to attract more tourists.
For example, tourism activities for education, snow-ice
experiences, and hiking experiences are more for students,
sports lovers, and adventurers. At present, local individuals
are the main source of tourists to Xinjiang*; more routes and
activities are needed to attract more people from beyond
Xinjiang, for example, the “Silk Road” tourism routes.”
In recent years, Chinas tourism industry has developed
unevenly, shifting from a polycentric model to a polarized
one, with eastern regions becoming wealthier while central
and western regions, including Xinjiang, experience
poverty.** The gross domestic product of the east region
is about twice that of the west and central regions, with
tourism revenue in the eastern region being 10 times higher
than in the west.* Leveraging its rich natural, historical,
and cultural tourism resources through reasonable policies,
effective tourism investment, professional route design, and
infrastructure construction, the region’s tourism resources
could be developed more efficiently.

5. Limitations of the study

There are three main limitations of the research. First,
this study analyzed the characteristics, geographical
distributions, and environmental conditions of the
tourism destinations. However, a more detailed model to
demonstrate the relationship between tourism destinations
and environmental variables was not proposed. Second, the
altitude, river and road system, and heatwave index, which
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were considered to influence the tourism destinations,
were mostly natural environment variables. The other
factors, for example, the insecurity in the Kashgar region in
some specific years and the following negative news reports
that led to the decrease in tourist numbers,® were not
considered in the analysis. Finally, the three breakpoints
of the revenue were identified but the reason for the turn
was not thoroughly analyzed, for example, why the ratio of
domestic tourism revenue changed abruptly in 1998.

6. Conclusion

Xinjiang’s tourism destinations are primarily composed of
historical sites and natural landscapes, which are mostly
concentrated at altitudes below 1,500 m. Overall, these
destinations display a high degree of tourist concentration,
with hotspots clustered in specific areas. Moreover, there is a
close spatial coupling between these sites and rivers and roads,
and they are often located in regions with high heatwave index
values, reflecting the region’s unique geographical and climatic
conditions. Although tourism revenue in Xinjiang is rapidly
increasing, the total revenue remains relatively small. Key
turning points for tourism revenue growth occurred in 1998,
2010, and 2015, marking significant growth in the proportion
of domestic tourism revenue or the overall revenue. Xinjiang
has vast untapped potential for tourism development.
Recommendations for further tourism development include
developing mountain and forest tourism, expanding the
European market, fostering cultural tourism, and making
good policies to ensure the sustainability of Xinjiang’s
tourism. Based on the study, more quantified research could
be conducted to simulate tourism development in the future.
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