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The development model of traditional sports tourism basically starts from the perspective of operation,
development and management, but ignores the overall consideration of economic and social benefits and
ecological environmental protection. In order to avoid or reduce the negative impact of sports tourism on
the environment, the development of ecological sports tourism based on the perspective of geological
ecology is the top priority for the healthy and sustainable development of sports tourism. On the basis
of summarizing and analyzing previous research results, this paper introduced the methods and princi-
ples of carrying capacity of geological ecology and environmental system of sports tourism, conducted
the model construction of environmental science for sports tourism, analyzed the optimization strategy
of environmental science for sports tourism, constructed the environmental science of sports tourism
based on geological ecology, performed the resource integration of sustainable development for sports
tourism, proposed the functional integration of sustainable development for sports tourism, explored
the sustainable development of sports tourism based on geological ecology, and finally discussed the
relationship between sports tourism and geological ecological capacity and the achieving approaches
for sustainable development of sports tourism. The study results show that for environmental science,
its overall benefits range from 43% to 72% with an average of 58%; for sustainable development, that
range from 55% to 79% with an average of 68%. For environmental science, the resource integration of
sports facilities decrease from 95% to 66% when geological ecological capacity range from 40% to 90%;
for sustainable development, that of sports facilities decrease from 91% to 59% when geological ecological
capacity range from 40% to 90%. The environmental science and sustainable development of sports tour-
ism based on the perspective of geological ecology can ecologically and organically combine sports activ-
ities and tourism activities in accordance with scientific and reasonable concepts, develop various sports
that can satisfy tourist demands, and can achieve ecological, economic and social benefits of ecological
sports tourism. The study results of this paper provide a reference for further researches on the environ-
mental science and sustainable development of sports tourism based on the perspective of geological
ecology.
� 2023 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Sports tourism is based on sports resources and certain sports
facilities and is in the form of tourism products, which can pro-
vide tourists with a business project group integrating various
activities such as fitness, entertainment, leisure, and communica-
tion during travel and sightseeing. Sports tourism has become a
worldwide trend, but at the same time as it develops, the damage
to the environment by tourism is becoming more and more seri-
ous (González-García et al., 2022). For the development of tour-
ism, the huge environmental problem is a severe challenge to
the in-depth and lasting development of the tourism industry
and the severe environmental crisis has made the capacity of
the tourism environment gradually decrease (Johann et al.,
2022). Therefore, sports tourism must follow the laws of ecology
in planning, development, utilization, and management, with the
concept of sustainable development as the guiding ideology,
study the carrying capacity of sports tourism, control the ecolog-
ical capacity, ensure the beauty of the ecological environment,
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and maintain the resources of sports tourism. If tourism does not
adopt a sustainable development model, the development of the
entire tourism industry will be unsustainable (Wang and Zhang,
2019). When there is a conflict between economic goals and geo-
logical and ecological goals, tourists can abandon their own eco-
nomic interests without hesitation and protect the geological
ecology and ecology. Looking at the overall strategic layout and
development planning of the sports tourism industry from the
perspective and perspective of the upstream and downstream
industrial chain, the environmental science of sports tourism
needs to explore the combination of sports and tourism in the
new era and form innovation to create a sustainable sports tour-
ism situation (Scheyvens, 2018).

Sports tourism organically combines physical activity with tra-
ditional tourism elements, which not only satisfies people’s
desires for sightseeing, shopping, and leisure, but also maximizes
participation, meets modern people’s needs for fitness and enter-
tainment, and gives people greater excitement (Marrosu and
Balvis, 2020). The sports tourism environmental system formed
by its development is a composite system that is composed of
social, natural, economic and other elements and is conducive
to sustainable development, whether it is qualitative elaboration
or quantitative analysis, many factors are involved. In combina-
tion, develop ecological sports tourism that not only meets the
various sports needs of tourists, but also realizes ecological, eco-
nomic and social benefits (Mostafanezhad and Norum, 2019). The
traditional sports tourism development model basically starts
from the perspective of business development and management,
but ignores the combination of human leisure experience and
inner needs with ecological protection, which is the foothold of
this research (McCullough et al., 2020). Sports tourism based on
the perspective of geological ecology should be vigorously devel-
oped in areas with suitable altitude, lush vegetation, adequate
water sources, suitable geomorphic features, convenient trans-
portation, and abundant resources for surrounding tourism and
skiing populations, and encourage the construction of large-
scale, high-level and international modern bases to ensure the
rational use of the environment and resources (Kırlı and Fahriog
lu, 2019).

On the basis of summarizing and analyzing previous research
results, this paper expounded the research status and significance
of the environmental science and sustainable development of
sports tourism, elaborated the development background, current
status and future challenges of geological ecology, introduced
the methods and principles of carrying capacity of geological
ecology and environmental system of sports tourism, conducted
the model construction of environmental science for sports tour-
ism, analyzed the optimization strategy of environmental science
for sports tourism, constructed the environmental science of
sports tourism based on geological ecology, performed the
resource integration of sustainable development for sports tour-
ism, proposed the functional integration of sustainable develop-
ment for sports tourism, explored the sustainable development
of sports tourism based on geological ecology, and finally dis-
cussed the relationship between sports tourism and geological
ecological capacity and the achieving ways for sustainable devel-
opment of sports tourism. The detailed chapter arrangement is as
follows: Section 2 introduces the methods and principles of carry-
ing capacity of geological ecology and environmental system of
sports tourism; Section 3 constructs the environmental science
of sports tourism based on the perspective of geological ecology;
Section 4 explores the sustainable development of sports tourism
based on the perspective of geological ecology; Section 5 dis-
cusses the relationship between sports tourism and geological
ecological capacity and the approaches for sustainable develop-
ment of sports tourism; Section 6 is conclusion.
2

2. Methods and principles

2.1. Carrying capacity of ecological ecology

The reason for the generalization of the concept of sports tour-
ism is, on the one hand, the complexity of the new form of sports
tourism; on the other hand, researchers have not answered what is
sports tourism from the perspective of sports tourism participants,
and what sports tourism should conform to. Such rules lack an
overall study from the perspective of the main stakeholders of
sports tourism. Environmental science must first fully realize that
sports tourism is not only the tourism development, protection
and sustainable development of the natural ecological environ-
ment, but also the tourism development, resource protection and
sustainable development of the natural ecology and cultural ecol-
ogy, and understand here (Brankov et al., 2017). They develop
strict sports tourism codes of conduct and tourism business codes
of conduct on the basis of the above-mentioned policies, advocate
low-carbon tourism forms, and increase natural environment and
humanistic education and publicity for local residents, tourists
and tour operators. Tourism operators believe that sports tourism
is the development of natural resources and provide tourists with
travel experience products that return to nature and enjoy nature.
Tourists’ understanding of sports tourism is in a dim state. Under
the guidance of operators, they believe that the products provided
by sports tourism operators are so-called sports tourism products,
and sports tourism is a natural tourism based on the perspective of
geological ecology.

Sports tourism based on the perspective of geological ecology
requires orderly planning of sports tourism functional areas,
rational development of sports tourism projects according to the
characteristics of functional areas and sports tourism resources,
not blindly rushing, not in fragile ecological resources or key pro-
tected areas development. The environmental science of sports
tourism should be developed in an orderly manner in accordance
with the evolution of tourism resources, and the value of sports
tourism resources should be calculated to prevent the obvious
growth of sports tourism economy from being emphasized, and
the hidden losses caused by the destruction of tourism resources
should be ignored. Only by emphasizing the value of tourism
resources, the sports tourism can the sustainable development of
sports tourism ecology be realized. Behind the benefits of these
sports tourism industries, all kinds of abandoned mountaineering
equipment and domestic garbage have caused huge pollution to
the fragile ecological environment. The increasing demand for
sports tourism has exceeded the physical, biological, and psycho-
logical capacity of the ecological environment, affecting the sus-
tainable development of sports tourism. In addition, sports
tourism management personnel ignore ecological management,
sports tourism personnel have poor environmental awareness,
and the tourism tools used are polluting, and their own carrying
and excreted garbage cannot be environmentally treated, which
brings pollution to sports tourism resources.
2.2. Environmental system of sports tourism

The tourism environment index refers to the ratio of the envi-
ronmental carrying capacity of a tourist destination to the carrying
capacity of the tourist environment. The carrying capacity of tour-
ism environment is a comprehensive concept, which is composed
of the carrying capacity components of different tourism environ-
ment elements, and it is composed of the carrying capacity compo-
nents of the environmental elements of different tourist
destinations. The environmental carrying capacity of ecotourism
focuses on the environmental carrying capacity of ecotourism.
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The sustainability of economic development mainly means that
the economic benefits obtained by the tourism reception area
through the development of tourism must be able to compensate
for any direct costs paid for receiving tourists’ visits, as well as to
prevent and eliminate various negative impacts caused by tourism.
The social costs of taking necessary measures and actions to deal
with the problems, and should also enable the residents of the
tourism reception area to receive appropriate economic compensa-
tion for the various inconveniences suffered in the development of
tourism (Priyadarshini and Abhilash, 2020). The social factors of
sports tourism play a role in guaranteeing the sustainable develop-
ment of sports tourism. A strong sports culture atmosphere, a
stable and harmonious social environment, and a good social
image will all attract the attention of investors from outside the
region and inject new vitality into the local economic development
(Fig. 1) The local sports tourism resources are properly protected,
and the talents of sports tourism have the capacity for sustainable
development; a good sports tourism environment will help
improve the local social image and economic income.

Sports tourism has become a worldwide trend, but at the same
time of its development, the damage to the environment by tour-
ism is becoming more and more serious. As the concept of organic
integration of tourism development and geological ecological pro-
tection is deeply rooted in the hearts of the people, the scope and
space of sports tourism continue to expand. Sports tourism will be
accepted by the mainstream market and become a popular new
form of modern mass tourism, whether it is the number of tourists
or tourism. Income will occupy an increasingly important position
in the tourism system and sports tourism emphasizes that tourism
objects should not be harmed. As a new type of tourism activity,
sports tourism, compared with sports tourism, its biggest feature
is to emphasize the protection of tourism objects. In the traditional
sports tourismmanagement, the idea of emphasizing economy and
over-environmental protection makes it pursue short-term eco-
nomic benefits. Sports tourism follows ecological laws in planning,
development, utilization, and management, and takes the theory of
sustainable development as the guiding ideology. Sports tourism
planners study the carrying capacity of sports tourism, control
the ecological capacity, ensure the beauty of the ecological envi-
ronment, and maintain the continuous use of sports tourism
resources. Environmental science is mainly embodied in promot-
ing the virtuous cycle of the natural ecological environment, pro-
moting the protection of organisms, promoting the protection of
water bodies and the treatment of water pollution, and has a good
protective effect on the atmospheric environment and geological
landforms.
Fig. 1. Environmental system of sports tourism ba
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3. Environmental science of sports tourism based on the
perspective of geological ecology

3.1. Model construction of environmental science

From the perspective of time distribution, tourism activities are
seasonal. As the geological ecological environmental factors, socio-
economic factors, local residents’ psychological factors and man-
agement suitability in tourist areas change regularly over time,
the resource space capacity and economic capacity determined
by these influencing factors, socio-psychological capacity, and
management service capacity also change over time. In this way,
the sum of the above-mentioned capacity components is finally
determined, that is, the environmental capacity of sports tourism
has the characteristics of time distribution. From the perspective
of spatial distribution, the geological ecological environment,
which is the basis of tourism environmental capacity, has spatial
differences in its ecological resilience, sensitivity and other charac-
teristics, and there are also regional differences in socio-economic
environment and social psychology. Therefore, sports tourism
environmental capacity has spatial differences and tourism with
different characteristics is a comprehensive industry (Safarabadi,
2016). In order to avoid or reduce the current negative impact of
sports tourism on the environment, the development of ecological
sports tourism is a top priority for the healthy and sustainable
development of sports tourism. Sports tourism planners study
the carrying capacity of sports tourism, control the ecological
capacity, ensure the beauty of the ecological environment, and
maintain the continuous use of sports tourism resources. Espe-
cially when quantifying the capacity of tourism environment, it
is more necessary to cross-discipline and multi-field to conduct
comprehensive research. Fig. 2 shows the framework of the envi-
ronmental science and sustainable development of sports tourism
based on the perspective of geological ecology.

Before the development of sports tourism resources, it is neces-
sary to fully demonstrate the possible impact of the development
on the geological ecology, and strive to minimize the impact of
the development on the environment. Throughout the develop-
ment process, ecological inspections are carried out at all times,
and the project construction process is evaluated to reduce the
negative impact of the construction process on the geological ecol-
ogy. The environmental science of sports tourism requires timely
collection of relevant environmental data, detailed analysis of the
data using the database, and finding out the resource usage and
geological and ecological pollution during the construction pro-
cess, paying attention to all kinds of pollution during the construc-
sed on the perspective of geological ecology.



Fig. 2. Framework of the environmental science and sustainable development of sports tourism based on the perspective of geological ecology.
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tion process, and controlling all kinds of pollution as reasonable as
possible within range. The sustainable development of sports tour-
ism requires strengthening the research on the environmental car-
rying capacity of the scenic spot, comprehensively evaluating the
resources, environment, ecology, and economy of the scenic spot,
and finding a threshold range suitable for the combination of eco-
nomic development and ecological protection of the scenic spot.
The development of sports tourism must make full use of the
advantages of big data, collect, process, analyze, and in-depth data
on the environmental carrying capacity of the scenic spot, and con-
duct empirical analysis of the data through the model, so as to pro-
vide data support for the strategic planning of the scenic spot. It
will also focus on studying the time dynamic impact of the envi-
ronmental carrying capacity of the scenic spot, the correlation
between various elements, and the temporal and spatial coupling
of the environmental carrying capacity, and promote the sustain-
able development of the scenic economy through the cutting-
edge technology of the environment (da Silva and da Silva, 2019).

From the perspective of cost, the sports tourism industry con-
sumes fewer resources than many other industries, and many
resources can be used continuously. Therefore, the development
of sports tourism itself is an integral part of the sustainable devel-
opment goal system and an advantageous industry with sustain-
able development. Sports tourism organically combines physical
exercise with traditional tourism elements. While satisfying peo-
ple’s desires for sightseeing, shopping, and leisure, it also satisfies
modern people’s needs for fitness and entertainment. However,
in the current development of sports tourism, people pay more
attention to the economic and social promotion of sports tourism,
and often ignore the natural environmental pollution, geological
and ecological damage, and the disappearance of local characteris-
tics caused by the development of sports tourism and the over-
4

exploitation of sports tourism resources. For this reason, the envi-
ronmental science of sports tourism must conduct in-depth
research on the sustainable development of the tourism industry
based on the theory of sustainable development, so as to provide
a basis for the sustainable development of sports tourism. The sus-
tainable development of sports tourism is based on the appropriate
development of people, the sustainable utilization of sports tour-
ism resources and the continuous improvement of the carrying
capacity of the ecological environment. The key is to coordinate
the relationship between tourism development and resource envi-
ronmental protection, and achieve tourism ecology.

3.2. Optimization strategy of environmental science

Sports tourism is a new form of tourism, and its development
time is very short and the exact concept of it is not perfect at pre-
sent. Different researchers have studied the development goals,
development conditions, functions and principles of sports tourism
and what tourists should bear. Obligations and activity forms have
different understandings and definitions, which is what makes
sports tourism different from general natural sightseeing tours.
All creatures on the earth have the right to an environment free
from pollution and destruction, and the right to be able to survive
and develop. In the process of developing sports tourism, the right
of natural objects must be fully respected (Fig. 3). Planning, devel-
opment, and operation are fully reflected in the process of manage-
ment and tour. This principle requires that in the development of
tourism, the immediate economic benefits should be consciously
combined with the long-term geological and ecological benefits,
with as little input, more output, more use, reuse, and less emis-
sions as possible. The geological ecology should be regarded as a
kind of potential productivity should be protected, and the



Fig. 3. Optimization strategy modes of environmental science (a) and sustainable development (b) of sports tourism based on the perspective of geological ecology.
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principle of geological ecological balance should be used to restrict
and regulate tourism activities, that is, to arrange various tourism
activities in accordance with the geological ecological point of
view, and not violate the laws of geological ecology, so that tour-
ism activities can achieve economic and geological ecological ben-
efits and simultaneous optimization.

In order to avoid or reduce the current negative impact of sports
tourism on the environment, the development of ecological sports
tourism is a top priority for the healthy and sustainable develop-
ment of sports tourism. In combination, develop ecological sports
tourism that can not only meet the various sports needs of tourists,
but also realize ecological, economic and social benefits. When
selecting sports venues, it is necessary to fully consider the local
weather and climate, topography, vegetation and hydrology and
other relevant conditions. Under the premise of natural conditions
permitting, the design, site selection and construction of sports
venues should take into account the maintenance of the stadium
during operation. The original natural conditions should be used
as much as possible to avoid large-scale changes to the local topog-
raphy, vegetation, and hydrology (Cetin et al., 2018). In the process
of developing the ecology of sports tourism, it is necessary to fully
consider the sports characteristics of the project sports, combine
the local natural environment, scientifically plan, make full use of
the local natural resource advantages, and develop appropriate
sports according to local conditions. For tourism projects, avoiding
increasing investment in the development of sports projects under
the premise that natural condition cannot meet or adapt to the
requirements of sports projects.

The rational development and utilization of resources is con-
ducive to the healthy and sustainable development of the sports
tourism market. Excessive development and utilization has caused
serious damage and pollution to vegetation, forests, geology, and
landforms. Although the government must integrate environmen-
tal protection when advocating the development of sports tourism
resources, the infrastructure construction of tourism facilities, such
as roads, hotels, bridges and recreational facilities will inevitably
have an impact on the surface, water resources, and animals,
destroying the rich and complex natural ecosystem. The develop-
ment of sports tourism projects must adhere to the principle of
5

sustainable utilization for appropriate development, and the eco-
logical environment cannot be ignored because of market eco-
nomic benefits. Excessive development will only bring temporary
economic benefits and will also curb the development of sports
tourism in the future (Drosos et al., 2016). Therefore, whether it
is from the development of regional economy and society, or from
the development of sports tourism, we must do a good job in the
protection of air quality, the protection of water and soil resources,
and the protection of the animal ecosystem. Reasonable develop-
ment and permanent utilization of the township coordinate social
benefits and economic benefits, the relationship between overall
benefits and local benefits, actively improve the local ecological
environment, and make effective use of sports tourism resources
to play a positive role in environmental protection promotion.
4. Sustainable development of sports tourism based on the
perspective of geological ecology

4.1. Resource integration for sustainable development

Compared with mass tourism, the development of sports tour-
ism requires strict conditions to proceed. Specifically, the develop-
ment of sports tourism requires not only tourism developers who
are familiar with tourism and better understanding of geological
and ecological protection, but also tourism operators who are sin-
cere in geological and ecological protection. When there is a con-
flict between economic goals and geological and ecological goals,
tourists can abandon their own economic interests without hesita-
tion and protect the geological ecology and ecology (Chen et al.,
2019). Obviously, it is not easy to achieve this under the current
large geological ecology where tourism development from the gov-
ernment to the enterprise generally pays attention to economic
benefits. In order to ensure the normal progress of sports tourism,
it is necessary to implement sports tourism management mecha-
nisms and government governance models to regulate corporate
and individual behaviors and ensure the balance of interests of
all tourism stakeholders to promote the sustainable development
of sports tourism areas (Fig. 4). Sports tourism is mostly carried



Fig. 4. Resource integrations for substantial development of sports tourism based on the perspective of geological ecology.
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out in areas where geological heritage landscapes and ecological
geological ecosystems are relatively fragile, which also needs a
group of responsible sports tourists with high quality, luxury
enjoyment for the geological ecology. Therefore, sports tourists
should be positioned as a group of tourists with high income, high
environmental awareness, and a sense of geological and ecological
responsibility, which are basically consistent with the require-
ments of sports tourists.

The blind construction of sports tourism venues not only
destroys the local geological ecology, but also affects the cultural
environment and natural landscape, destroying the local tradition,
history, and ethnic cultural landscape. The disorderly development
of the sports tourism field, new projects will not be in harmony
with the original style of the scenic spot, and even change or
destroy the original history, culture and atmosphere of the tourism
area. The logos and advertisements of the sports tourism field will
also cause local humanities and changes in the geography. The
domestic waste generated by athletes and spectators causes white
pollution and, to varying degrees, causes long-term environmental
pollution to the local area. Noise around sports facilities, excessive
lighting, and illegal parking has caused the deterioration of the liv-
ing environment of residents around sports facilities. Therefore,
the model must pay more attention to the construction of the
human environment while governing the geological ecology. The
construction of the sports tourism field broke the ecological bal-
ance of the local natural system, increased the pollution and
destruction of the original ecological environment, and affected
the traditional cultural landscape. Tourism science is an interdisci-
plinary subject with expertise in application and tourism environ-
mental protection involves a wide range of disciplines. Therefore,
in the development and development of scenic spots, multi-
disciplinary and in-depth investigation and research should be car-
ried out in order to make more scientific research on tourism
(Mert, 2019).

The analysis based on the perspective of geological ecology can
comprehensively, objectively and accurately analyze and study the
specific reality of a business. It lists advantages, disadvantages,
opportunities, threats and other factors closely related to the
research object through investigation and summary, and then the
various factors are matched with each other and arranged in the
form of a matrix, and finally analyzed with the thought of system
analysis, so as to obtain a series of conclusions with certain sugges-
tions and decision-making properties. The traditional sports tour-
6

ism development model basically starts from the perspective of
business development and management, but ignores the combina-
tion of human leisure experience and inner needs with ecological
protection, which is the foothold of this research. Sports tourism
is a new form of tourism, and its development time is very short,
so the exact concept of it is not perfect at present. Different
researchers have studied the development goals, development
conditions, functions and principles of sports tourism and what
tourists should bear. There are different understandings and defini-
tions based on obligations, activity forms, etc., but generally speak-
ing, it is generally believed that sports tourism is based on a good
ecological environment and based on geological ecological ideas to
enable tourists to enjoy a form of tourism for the purpose of envi-
ronment, understanding and protecting the environment.

4.2. Functional integration of sustainable development

Ecotourism advocates enjoying and caring for nature, and
reflects the harmony and unity of man and the environment and
this shows that the development of ecological tourism depends
on the environment. At the same time, improper development of
ecological resources also restricts the development of ecological
tourism. The geological ecological evaluation can determine the
development limit of tourism activities by calculating the regional
environmental capacity, and limit the increase in environmental
load caused by development activities within the environmental
carrying capacity. Through analysis of development and construc-
tion activities, the regional environmental air, water environment,
acoustic environment, and ecological effects can be determined.
Environmental and landscape impacts can determine the environ-
mental protection and preventive measures that should be taken to
ensure that all development and construction activities in the
sports tourism project area meet the requirements of the construc-
tion project environmental protection regulations and environ-
mental impact assessment technical guidelines (Fig. 5). On the
basis of in-depth research on tourism resources and the current
economic and social development, ecological science studies the
development of sports tourism resources and the dynamic man-
agement of ecological environmental protection from the changing
laws of time and space, and formulates realistic, scientific and rea-
sonable sports tourism development planning. The sustainable
development model needs to adhere to the principle of protection
first, do a good job in the environmental impact assessment of



Fig. 5. Functional integrations for substantial development of sports tourism based on the perspective of geological ecology.
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tourism planning, ensure that the environmental capacity of tour-
ists in sports tourist attractions is reasonably determined, various
ecological resources are rationally utilized, and special protection
measures for various environmental elements are clearly
implemented.

Sports tourism is a highly interactive way of travel between
man and nature and the closest relationship between man and nat-
ure and outdoor sports tourism often takes the natural ecological
environment as the carrier. Therefore, the harmonious coexistence
of sports tourism development and geological ecological protection
is the basis and prerequisite for the sustainable development of
sports tourism. The sustainable development of sports tourism is
not only for the needs of human survival and the sustainable devel-
opment of society, but also for the sustainable development of
sports tourism. Being close to nature is the natural instinct formed
by human beings in the long-term evolutionary process, people’s
participation in sports experience in nature is a return of human
nature, and it is the strength and spirituality of human beings in
their own perceptual life (Carius and Job, 2019). It can be said that
it is the human attachment to the natural landscape and green that
leads to the emergence of sports tourism behavior, and the loss of
green means the termination of sports tourism behavior. Tourists
should respect the customs, traditions and religions of the host
group as well as local taboos, scenic spots and sacred sites, protect
local animals, plants and other natural resources, and show the
greatest understanding of the customs, beliefs and behaviors of
the host group. They show the greatest respect for their natural
and cultural heritage, and avoid showing the economic, social
and cultural differences between them and the local people.

Sports tourism based on the perspective of geological ecology
should make full use of the advantages of local wild herbs, such
as rapid soil fixation, fast growth, strong resistance, low cost, and
less investment in manual management, for slope protection,
which is the best way to maintain water and soil, and green and
beautify. Whether from the perspective of the supply of sports
tourism resources or the perspective of tourism consumption, geo-
logical ecological construction must be carried out on the effective
integration and optimization sports tourism resources. Different
forest types, tree species, and different types of forests should be
used and leaf shape, leaf color, textured trees and abundant ground
cover create a forest landscape with rich layers and obvious sea-
sonal changes (Malchrowicz-Mośko et al., 2019). To fundamentally
solve the various unhealthy ecological environment problems aris-
7

ing from the construction of ski resorts and skiing sports, it is nec-
essary to strengthen environmental protection education,
popularize ecological knowledge, and use various publicity and
education methods to improve tourists’ environmental awareness
and sustainable development awareness. In addition, the develop-
ment of sports tourism involves all stakeholders to promote the
sustainable development of sports tourism areas. In order to
ensure the normal progress of sports tourism, it is necessary to
implement sports tourism management mechanisms and govern-
ment governance models to regulate corporate and individual
behaviors and ensure the balance of interests of all tourism
stakeholders.

5. Discussions

5.1. Relationship between sports tourism and geological ecological
capacity

The original ecological tourism environmental problems refer to
the ecological tourism environmental problems caused by the
effects of nature, including the ecological tourism resources and
environmental damage caused by natural disasters and the deteri-
oration of ecological tourism resources and environmental quality
caused by natural factors (Govindan et al., 2016). The secondary
tourism ecological environmental problems refer to the destruc-
tion, pollution and value reduction of ecological tourism resources
and the environment caused by unreasonable tourism activities,
production, and life. It includes ecological tourism resources and
the environment caused by the destruction of ecological tourism
resources and geological ecology caused by unreasonable activities
of tourism operators, managers and tourists, waste, waste water,
and waste gas. For environmental science, its overall benefits range
from 43 % to 72 % with an average of 58 %; for sustainable develop-
ment, that range from 55 % to 79 % with an average of 68 % (Fig. 6).
Environmental capacity, also known as environmental carrying
capacity, refers to the maximum amount of human activities that
can be accommodated in a certain area under certain conditions
and conditions during a certain period of time without damage
to the ecological environment of a certain area. There are many
measures to control the flow of tourists, such as implementing
ticket price fluctuations, issuing capacity control announcements
emergency measures to evacuate tourists when there are too many
tourists, and temporary closure of designated areas.



Fig. 6. Relationship between sports tourism benefits and geological ecological capacity of environmental science (a) and sustainable development (b).
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Ecological sports tourism includes multiple levels of consumer
experience and the participation of multiple market actors, cover-
ing all market links of demand, supply, intermediary, and support
systems. As a form of experience economy, the essence of the sup-
ply–demand relationship of ecological sports tourism is to realize
the use value of sports tourism services. Ecological sports tourism
is an important way for the construction of ecological civilization,
which realizes the sustainable use of natural and sports tourism
resources and leaves green mountains and waters for future gener-
ations. It is a historical and realistic responsibility with contempo-
rary people as the main body and it is also the development of
sports tourism. Ecological sports tourism is to incorporate the eco-
nomic system into the ecological economic form of the ecosystem,
to achieve a high degree of unification and overall development of
the three major benefits of economy, society and ecology, empha-
size the coordinated adaptation of resource development and the
ecological environment, and focus on the integrity and system of
the development of sports tourism. The nature, strategy and
long-term nature are in line with the long-term interests of the
development of human society. Ecological sports tourism is essen-
tially a leisure activity that is close to nature and pursues sports
cultural experience. Therefore, ecology can be regarded as the
inherent requirements for the healthy and sustainable develop-
ment of sports tourism.

The environmental capacity of sports tourism is a conceptual
system, including the psychological capacity of sports tourism,
the capacity of sports tourism resources, the ecological capacity
of sports tourism, the economic development capacity of sports
tourism, and the regional social capacity of sports tourism. Even
if it is the same sports tourism destination, if the nature of the
sports tourism destination, that is, the type of sports tourism activ-
ities it bears, changes, the sports tourism capacity value will also
change. Sports tourism capacity is the basic factor that determines
the amount of sports tourism activities that can be accommodated
in a sports tourism area. As a management tool, it can not only
avoid damage to sports tourism destinations, but also ensure the
quality of experience of sports tourists (Chow, 2018). The develop-
ment and protection of sports tourism resources is a concentrated
expression of sustainable development in sports tourism, and it is
also a necessary prerequisite for the relationship between sports
tourism and the environment. The relationship between develop-
ment and protection runs through the entire development process
of the sports tourism industry, and has become increasingly impor-
tant with the vigorous development of the sports tourism industry.
Of course, the general survey of regional sports tourism resources
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should also be carried out as soon as possible to develop an inde-
terminate basis for the entire large-region sports tourism to facili-
tate comprehensive management, to find out the comparative
advantages of the specific regional sports tourism industry through
vertical and horizontal comparisons, and to determine the environ-
mental capacity of sports tourism.

5.2. Approaches for sustainable development of sports tourism

The development of the sports tourism industry involves many
subjects and many related industries and supporting links, and
how to effectively chain these related subjects and links and make
the composition of the whole play the most effective is related to
the overall benefits of the sports tourism industry and develop-
ment prospects. The concept of sustainable development needs
to start with differentiated marketing strategies and thinking,
and develops distinctive sports tourism products and services
based on the segmentation of the needs of the sports tourism mar-
ket. For environmental science, the resource integration of sports
facilities decrease from 95 % to 66 % when geological ecological
capacity range from 40 % to 90 %; for sustainable development, that
of sports facilities decrease from 91 % to 59 % when geological eco-
logical capacity range from 40 % to 90 % (Fig. 7). Due to the lack of
innovation in sports tourism products and services in the develop-
ment of the sports tourism industry, the differences and character-
istics of products and services in the current sports tourism market
are gradually reduced, and the homogeneity of products and ser-
vices in different sports tourism market segments is becoming
more and more serious. Due to the lack of considerations from
the upstream and downstream related business entities and busi-
ness links of the industry chain, the development planning and
industrial structure layout of the sports tourism industry lacks
macroscopic strategic planning and the ability to control the devel-
opment trend of the predictive ability of sports tourism industry.

The abundance and development of sports tourism resources
directly affect the prosperity and development of sports tourism.
Sports tourism based on the perspective of geological ecology
should be adapted to local conditions, combined with terrain,
avoiding straight-line stiff forest margins, geometric blocks and
bands, and fully reflecting the richness of forest landscapes. Due
to restrictive factors such as administrative divisions and local
interest competition in sports tourism environmental sciences,
fragmented management has caused disorderly competition and
repeated construction of sports tourism between regions to vary-
ing degrees (Fig. 8). The integration and optimization of sports



Fig. 7. Relationship between resource integration and geological ecological capacity of five sports tourism factors for environment science (a) and sustainable development
(b).

Fig. 8. Evolution of geological carrying factor with the number of sports items at 1–4 tourism years in environment science (a) and sustainable development (b).
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tourism resources are mainly the investigation and evaluation of
the integrity of sports tourism resources in and adjacent areas,
including the selection of integration modes, the formulation of
optimization strategies, and the overall construction of marketing
and operations (Karahan and Davardoust, 2020). The integration
9

and optimization of sports tourism resources can promote the
overall, systematic and comprehensive coordination of the devel-
opment of sports tourism resources in small towns. According to
the overall goal of geological and ecological development, market
positioning, and the supply and demand situation of the sports
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tourism market, the overall planning, systematic development and
linkage development in the region will make various relevant
resource elements a whole with a unified function. With the core
of enhancing the competitiveness of the small town sports tourism
industry, this is to maximize the market value of the small town
sports tourism resources and maximize the overall benefits.

As a sustainable development model with special protection
responsibility for natural and cultural tourism resources, ecological
sports tourism can realize the sustainable use of sports tourism
resources by reducing environmental pressure. It is an inevitable
choice to realize the sustainable development of sports tourism
by protecting the integrity of tourism resources and culture, bal-
ancing economic interests, and realizing mutual benefit sharing
and fairness. Therefore, sports tourism must follow the laws of
ecology in planning, development, utilization, and management,
with the concept of sustainable development as the guiding ideol-
ogy, study the carrying capacity of sports tourism, control the eco-
logical capacity, ensure the beauty of the ecological environment,
and maintain the resources of sports tourism. Its protection is
embodied in promoting a virtuous cycle of the natural ecological
environment; promoting the protection of organisms, especially
rare and endangered organisms (Usmanova, 2022). The prerequi-
site for the sustainable development of tourism is the sustainable
use of tourism resources and its primary goal is development
and the foundation is the sustainable use of tourism resources
and environmental protection. It also includes promoting the pro-
tection of water bodies and the treatment of water pollution, and
has a good protective effect on the atmospheric environment and
geological landforms. Only by maintaining long-term coordination
between the development of sports tourism and the ecological
environment and achieving the overall dynamic harmony between
man and nature, between man and man, and between man and
society, can the sustainable development of sports tourism be
finally realized.

6. Conclusions

This paper conducted the model construction of environmental
science for sports tourism, analyzed the optimization strategy of
environmental science for sports tourism, constructed the environ-
mental science of sports tourism based on geological ecology, per-
formed the resource integration of sustainable development for
sports tourism, proposed the functional integration of sustainable
development for sports tourism, explored the sustainable develop-
ment of sports tourism based on geological ecology, and finally dis-
cussed the relationship between sports tourism and geological
ecological capacity and the achieving approaches for sustainable
development of sports tourism. Sports tourism capacity is the basic
factor that determines the amount of sports tourism activities that
can be accommodated in a sports tourism area. As a management
tool, it can not only avoid damage to sports tourism destinations,
but also ensure the quality of experience of sports tourists. Sports
tourism based on the perspective of geological ecology should
make full use of the advantages of local wild herbs, such as rapid
soil fixation, fast growth, strong resistance, low cost, and less
investment in manual management, for slope protection, which
is the best way to maintain water and soil, and green and beautify.
The original natural conditions should be used as much as possible
to avoid large-scale changes to the local topography, vegetation,
and hydrology. The development and protection of sports tourism
resources is a concentrated expression of sustainable development
in sports tourism, and it is also a necessary prerequisite for the
relationship between sports tourism and the environment. This
study did not differentiate the environmental science and sustain-
able development of sports tourism which needs further research.
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The study results show that the environmental science and sus-
tainable development of sports tourism based on the perspective
of geological ecology can ecologically and organically combine
sports activities and tourism activities in accordance with scientific
and reasonable concepts, develop various sports that can satisfy
tourist demands, and can achieve ecological, economic and social
benefits of ecological sports tourism.
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Malchrowicz-Mośko, E., Botiková, Z., Poczta, J., 2019. ‘‘Because we don’t want to run
in smog”: Problems with the sustainable management of sport event tourism in
protected areas (a case study of National Parks in Poland and Slovakia).
Sustainability 11 (2), 325.

Marrosu, G.M., Balvis, T., 2020. Environmental impact assessment in climbing
activities: a new method to develop a sustainable tourism in geological and
nature reserves. Geoheritage 12 (1), 1–16.

McCullough, B.P., Orr, M., Kellison, T., 2020. Sport ecology: conceptualizing an
emerging subdiscipline within sport management. J. Sport Manag. 34 (6), 509–
520.

Mert, Y., 2019. Contribution to sustainable development: Re-development of post-
mining brownfields. J. Clean. Prod. 240, 118212.

Mostafanezhad, M., Norum, R., 2019. The anthropocenic imaginary: political
ecologies of tourism in a geological epoch. J. Sustain. Tour. 27 (4), 421–435.

Priyadarshini, P., Abhilash, P.C., 2020. From piecemeal to holistic: introducing
sustainability science in Indian Universities to attain UN-Sustainable
Development Goals. J. Clean. Prod. 247, 119133.

Safarabadi, A., 2016. Assessing ecotourism potential for sustainable development of
coastal tourism in qeshm island, iran. Eur. J. Geogr. 7 (4), 53–66.

Scheyvens, R., 2018. Linking tourism to the sustainable development goals: A
geographical perspective. Tour. Geogr. 20 (2), 341–342.

Usmanova, A.B., 2022. Sport tourism as a sport and form of activity. Eur. J.
Innovation Nonformal Education 2 (1), 212–214.

Wang, L., Zhang, H., 2019. The impact of marine tourism resources development on
sustainable development of marine economy. J. Coast. Res. 94 (SI), 589–592.

http://refhub.elsevier.com/S1018-3647(23)00026-5/h0005
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0005
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0005
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0010
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0010
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0010
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0010
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0015
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0015
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0020
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0020
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0020
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0025
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0025
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0030
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0030
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0030
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0035
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0035
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0035
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0040
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0040
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0040
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0045
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0045
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0045
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0050
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0050
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0050
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0055
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0055
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0055
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0055
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0060
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0060
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0060
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0060
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0060
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0065
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0065
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0065
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0065
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0065
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0070
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0070
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0070
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0075
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0075
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0075
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0080
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0080
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0085
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0085
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0090
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0090
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0090
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0095
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0095
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0100
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0100
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0105
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0105
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0110
http://refhub.elsevier.com/S1018-3647(23)00026-5/h0110

	Research on the environmental science and sustainable sport development the perspective of geological ecology
	1 Introduction
	2 Methods and principles
	2.1 Carrying capacity of ecological ecology
	2.2 Environmental system of sports tourism

	3 Environmental science of sports tourism based on the perspective of geological ecology
	3.1 Model construction of environmental science
	3.2 Optimization strategy of environmental science

	4 Sustainable development of sports tourism based on the perspective of geological ecology
	4.1 Resource integration for sustainable development
	4.2 Functional integration of sustainable development

	5 Discussions
	5.1 Relationship between sports tourism and geological ecological capacity
	5.2 Approaches for sustainable development of sports tourism

	6 Conclusions
	Declaration of Competing Interest
	References


