Hindawi

Mathematical Problems in Engineering
Volume 2022, Article ID 9771525, 9 pages
https://doi.org/10.1155/2022/9771525

Research Article

@ Hindawi

Research on Landscape Ecology of Planning and Management of

Ecotourism Area Considering Scientific Calculation Method

Zhijun Fan ®"? and Songjun Xu'

ISchool of Geography, South China Normal University, Guangzhou 510631, China
2Guangdong Industry Polytechnic, Guangdong, Guangzhou, China

Correspondence should be addressed to Zhijun Fan; 1998110003@gdip.edu.cn
Received 17 March 2022; Accepted 19 May 2022; Published 8 June 2022
Academic Editor: Xiantao Jiang

Copyright © 2022 Zhijun Fan and Songjun Xu. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

With the continuous development of social economy, ecotourism has also been greatly developed, and the ecological environment
has been paid more and more attention by people. As a part of ecotourism, the planning and management of ecotourism areas has
gradually become one of the focuses of research. In particular, the concept of “harmonious coexistence between man and nature”
has gradually gained popularity. So how to protect the environment and promote the upgrading of ecotourism and landscape
management in the development process is extremely important. This paper introduces the scientific calculation method and
based on the scientific calculation method, first of all, it analyzes the relationship between landscape management and ecotourism,
and combines the landscape elements such as scenic spots and corridors to build a corresponding network structure to support the
planning practice of ecotourism areas, to maintain ecologically sustainable planning and development. Landscape ecology and
tourism area management are important explorations in promoting ecotourism. The simulation experiment results show that the
scientific calculation method is effective, which can provide support for the planning and management of ecotourism areas, and

provide exploration for the construction of a harmonious environment between man and Earth.

1. Introduction

With the continuous development of social economy, the
ecological environment has become one of the necessary
development factors, and it has received more and more
attention [1, 2]. The deterioration of the ecological envi-
ronment will also affect the development of tourism re-
sources. Therefore, while developing tourism resources or
conducting tourism construction, the protection of the local
ecological environment should be fully considered [3, 4].
Experts in the industry introduced ecology into tourism,
thus integrating the theories in the two fields, and thus
received the joint support of the ecology and tourism circles
[5, 6]. In the initial research, most of the research mainly
focused on the concept of ecotourism, but these practices are
relatively few. Therefore, the ecological basic research on
tourism is relatively small and cannot be fully implemented
(7, 8].

The initial ecotourism mainly focused on the tourism
natural landscape and tourism human geography of the
place of ownership as the research objects. Therefore, when
these natural resources are opened to the outside world, they
often do not damage the tourism resources of the place of
origin; especially in improvement of the economic and social
environment, to further inherit the national culture. With
the gradual application and deepening of the ecological
environment, the improvement of these ecological envi-
ronments has also been favored by many tourists [9, 10].

In view of these limitations and needs, how to implement
these ecological environment theories to the corresponding
action level? In this process, it is necessary to comprehen-
sively consider the development process of tourism attri-
bution and integrate ecotourism theories throughout the
entire process of design, development, and improvement.
Therefore, the treatment in accordance with local conditions
must be implemented during the development of natural
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resources, to adapt measures to local conditions while en-
suring the integrity of the ecological environment of the
tourism attribution [11, 12]. The development of hetero-
geneous categories shall be ensured according to different
spaces and the sustainable development of the tourism at-
tribution shall be maintained. Based on the scientific cal-
culation method, starting from a certain ecotourism
attribution as the cut-in point, landscape planning and
management theory, landscape elements such as spots,
corridors are integrated, to build a network structure for the
ecological construction and development of tourism attri-
bution, and explore the landscape ecological development of
tourist attribution.

2. Related Works

The ecotourism area and landscape ecology should be
planned accordingly, and the theories of the two should be
integrated. The development and construction of the
tourism attribution area is considered as the main practice
point. In the actual ecotourism attribution planning, the
following principles need to be followed, mainly including
protecting the originality and integrity of the pleasant
landscape. From the perspective of human construction and
development process, people prefer areas in natural re-
sources that are covered by vegetation or water. At the same
time, in the process of natural resource development, there
should be a certain permeable natural resource landscape,
which is also loved by people [13, 14]. For the continuous
development of urbanization, urban residents are more
advocating or keen to be in close contact with nature, es-
pecially enjoying the feeling of being surrounded by nature.
This is not only the initial driving force for the birth of
ecotourism but also the basic starting point of ecotourism
planning. Therefore, for the ecological landscape, this is all
the prerequisites for the sustainable development of eco-
tourism. That is, the original and perfect pleasant landscape
needs to be protected [15, 16].

Highlight the aesthetic value of natural landscapes. From
the perspective of human perception, the value of aesthetics
is mainly reflected in the landscape structure and spatial
scale. The variety and variability of these factors can de-
lineate the beauty, serenity, charm, and variety of nature.
These advantages can attract enough tourists to visit and
thus create an appropriate label for the ecological attribution
of the landscape. Through these characteristics and supe-
riority, the landscape can not only make visitors linger on
and leave a stunning scenery in the ordinary perspective but
also can further enlarge and transmit through the visitors
from a certain angle, and enhance the image of the tourist
attribution [17-20].

Reflect the unique charm of cultural landscape. The
cultural landscapes are developed after the integration of
culture and natural resources to form a public-oriented
living environment. For different regions, cultural land-
scapes often lead many tourists with different uniqueness.
The characteristics of resources are constructed, perfected,
excavated, and sorted to form certain spatial and temporal
characteristics, which are displayed in a fixed way.
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Meanwhile, certain cultural connotations are directly in-
jected into the ecological environment, which can achieve an
effective combination of humanities and natural landscapes,
so as to realize the connotation of the landscape of the
ecotourism environment, and enhance a certain degree of
visibility and attractiveness [21, 22].

Hidden traces of human intervention in the landscape as
much as possible. From the perspective of ecological tourism
attribution, ecotourism is also a tourism attribution. There
will be certain infrastructure facilities, such as tourist roads,
tourist lounges, and toilets. The construction of these arti-
ficial facilities may cause a certain degree of inconsistency
with natural resources, and even destroy the original shape
and ecology due to shape and color, and various reasons,
including signs, materials, etc. Therefore, in the whole
process of artificial construction, it is necessary to reflect the
design and natural concept as much as possible, hide the
traces of artificial construction, and realize the original
natural state of ecotourism, natural ecology, and the overall
feeling of ecotourism belonging [23, 24].

Functional zoning varies according to different land-
scapes. From the perspective of the scale of construction,
whether it is a mesoscale or a small-scale, there will be a
heterogeneity caused by the combination of natural resource
landscapes or different ecological types Therefore, in the
actual construction and development process, comprehen-
sive consideration is needed. On the one hand, measures
need to be adapted to local conditions; on the other hand, it
is necessary to carry out different tourism zoning or con-
struction according to different landscape characteristics,
and cultivate or assist different tourism products. This
method can not only help display tourism resources but also
protect the ecotourism environment in advance, realize the
cooperation and practice of natural resources, maintain the
diversity of biological community, and realize the coexis-
tence of diversity of plants and organisms [25].

Restoration of native species is also another aspect of this
relevance. For native vegetation resources, it can be viewed
from the perspective of ecological environment as an im-
portant ecological barrier; moreover, from the perspective of
biological populations, it is also an important living envi-
ronment for ancient and famous trees. Such universal
planting is not only conducive to the restoration of the local
landscape pattern spot, can also reflect the level of vegetation
protection, and promote the analysis of biodiversity. It not
only improves the vegetation coverage but also realizes the
ecological landscaping of the landscape and enhances the
aesthetic needs of tourists.

The coordination in the network as a whole. From the
perspective of ecological tourism attribution, it is necessary
to fully consider the three factors of pattern spot, pipe
corridors, and primitives, and make full use of the landscape
characteristics and corresponding values of the attribution.
It is also necessary to cultivate tourism image, reflect the
main body of tourism, and realize brand promotion of
tourist destinations, so as to properly handle the relationship
between natural resource characteristics and nonnatural
landscapes; therefore, the harmonious intergrowth between
humans and nature, can be handled appropriately,
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fundamentally reduce the conflicts between landscapes and
people and realize the sustainable development of tourism
attributions. The corresponding ecotourism should be
regarded as the fundamental purpose of natural resource
protection and sustainable development.

Taking the flood season as an example, for waters
covered by natural resources, water regimes, artificial fa-
cilities, and seepage conditions shall be comprehensively
considered for artificial construction, so as to achieve the
overall coordination of the network and reduce the risks and
disasters brought by natural resources. The corresponding
digital resources are used to integrate the three factors more
comprehensively, as is shown in Figure 1:

The development of information technology has brought
different changes to the tourism pattern of natural resource
tourists. For example, tourist cooperation and research-
based tourism trends are more effective, especially knowl-
edge sharing enabled by information technology. People can
obtain travel experience and recommended routes through
the Internet, as shown in Figure 2, and they can also use the
corresponding Internet and distance education to com-
municate industry experts, so as to improve their self-
learning ability.

3. Construction of TGJ Mode

In the spatial structure of natural resources landscape design,
the structure of the corresponding ecotourism network
composed of three factors: pattern spots, pipe corridors, and
primitives are mainly reflected, and the landscape chain style
design is achieved from visual landscape, ecological land-
scape, and function. The tourism-related production and
consumption all take place in such a network structure, and
realize the pattern, pipe corridor, and primitive mode of the
ecotourism attribution, which can become the TGJ mode. Its
core lies in the protection of ideas and the realization of
planned routes.

As far as the ecology of natural resources is concerned, it
focuses more on the effect of scale and realizes the com-
prehensive functions and regional characteristics of tourism
ecology from the macro to the micro, which can be sup-
ported by multiple principles.

3.1. Principle of Integrity. For landscape ecology, it is a
complete chain concept, involving and covering both natural
resources and human factors. It is necessary to compre-
hensively consider the ecological landscape as a whole
system in order to realize the overall concrete application.
For tourism planning, it is a comprehensive planning of
multiple parts and elements of the tourism attribution to
achieve macro and micro integration.

3.2. Analysis of Heterogeneity. For the tourist attribution of
natural resources, due to the environments in which dif-
ferent species and different environment where the various

plants exist, there are differences and variations in different
time and space Therefore, it is very important for the de-
velopment, construction, and management of tourism
attribution.

3.3. Diversified Assessment. For different natural resource
tourism attributions, due to different tourism activities, they
attract different human construction and development
levels, so it is necessary to improve a certain degree of
viewing. As the actual environment for human viewing and
sightseeing, the combined ecological environment needs to
be protected; therefore, the tourism planning of the eco-
logical environment focuses on the maintenance of the
diversified landscape ecology and the creation of diversified
tourism spaces to avoid monotonous urban landscapes.

3.4. Comprehensive Analysis. In addition to the tourism
attribution provided by the natural resources, i natural
ecological harmony, human construction and artistic effects,
and the integrating beauty between the above two are dis-
played before us. Such tourism attributions include both
natural resource landscapes and cultural integration. Not
only is the corresponding tourism service offered, but it also
allows tourists to enjoy a different cultural feast and pro-
motes a further characteristic effect of local tourism.

Combining big data theory and scientific calculation
methods, a big data fuzzy membership function is generated,
and then the total membership function can be obtained
through comprehensively quantification by the normaliza-
tion formula, comprehensively evaluate and analyze the
research objectives. The specific calculation steps are as
follows:

(1) Establishment of an evaluation index system. For the
landscape, the overall control of variables is realized.

(2) Determination of the big data system model.
Common scientific computing models include

The specific calculation of the folded big data model is
shown in formula (1):

f(x) =% +ux. (1)

The specific calculation of the cusp big data model is
shown in formula (2):

f(x) = xtux? + v (2)

The specific calculation of the dovetail big data model is
shown in formula (3):

f(x)= X+ ux® + vxt + wx. (3)

The specific calculation of the butterfly big data model is
shown in formula (4):

f(x)= %+ uxt + v+ wx + tx (4)



4. Landscape Ecological Data Survey
and Analysis

For data surveys in landscape ecology, data are the basis for
planning. Therefore, it is necessary to collect basic infor-
mation such as natural resources and social influence factors
within the planning scope, and summarize and organize them
to prepare for the subsequent landscape ecological planning.
At the same time, it is necessary to fully understand and
investigate the composition of abiotic and biotic, modern
artificial landscape structure, ecological phenomena, specific
human activities and their corresponding consequences, so as
to realize the investigation and analysis of ecological data.

On the basis of collection and aggregation of data, the
data are fully excavated and analyzed to realize the division
of the ecological area of tourism attribution, and judge the
development, protection, and construction areas of artificial
construction.

(1) From the perspective of ecology, landscape ecology
can be classified. Different landscape elements can be
analyzed to construct corresponding landscape
ecological divisions. According to different land-
forms and vegetation coverage, the classification of
landscape ecology can be realized. Divide the regions
according to the corresponding ecological function
environment.

(2) Landscape ecological evaluation is to assess the current
situation of landscape ecology and provide a scientific
basis for the improvement of the ecological environment
of the region, the rational use of natural resources, and
the sustainable development of the economy.

5. Landscape Planning and Design

Landscape optimization is mainly to adjust and design
according to the corresponding landscape pattern and
landscape function. In other words, it is to determine the
landscape pattern, divide the structural area and functional
area, and realize the calculation of different indicators, in-
cluding dominance, diversification, fragmentation, and
other indicators.

From the perspective of overall coordination and opti-
mization, the units and combinations of the ecological
landscape shall be clarified, to realize the main body of the
ecological landscape, give the corresponding social and
cultural attributes, realize the structured implementation of
spatial planning, and construct different landscape ecolog-
ical functional units.

(1) The overall macro model. Analyze the foundation and
optimize the structure. The structure is the basis of the
function, and the realization of the function is based on the
coordinated and orderly spatial structure of the landscape
ecosystem. (2) Division of mesoscopic functions. For
analysis of mode points, only simple vehicles such as walking
or canoeing are allowed to enter. (3) Micro-unit design.
Coordinated design of TGJ patterns. Three basic elements of
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landscape play an important role in the process of landscape
optimization, mainly including pattern points, pipeline
corridors, and the original element is landscape. Publicity to
improve the value of scenic spots, including ecological ed-
ucation for tourists, is conducive to the protection of scenic
spots and promotes the overall improvement of social
ecological awareness.

If gravity is greater than buoyancy, the boat will sink,
which is called a sinking body; if gravity is less than
buoyancy, the boat can float, but only when the metacenter is
higher than the center of gravity, the boat can stabilize and
balance, otherwise, it will topple. That is, “water can carry a
boat, and it can also overwrite a boat.” Carrying a boat is the
effect of buoyancy, and overturning the boat is out of bal-
ance. It shall be considered after combining the compre-
hensive consideration of natural resources that can be
integrated, as shown in Figure 3.

5.1. Sustainable Management of Landscape. The continuous
management of landscape ecology leads to planning.
Through different principles of landscape ecology, the
reasonable structural functions can be used to realize the
mutual benefit and intergrowth, and virtuous circles of the
system, while the hardware system realizes the management
and supervision of landscape changes. The specific TGJ
management mode can be divided into eight specific tasks,
as shown in Figure 4:

The significance of the model is not only to provide a
planning process. The introduction of principles and
methods of landscape ecology helps to realize the idea of
design combining nature through planning. The basic norms
of the TGJ model reflect this theme and can be reflected in
the relevant index system of landscape ecology to meet the
requirements of sustainable development of scenic spots,
that is, ecological balance and harmony between man and
Earth, and also meet the target set by ecotourism planning
and design.

A three-level index framework is constructed for the
vulnerability evaluation index system of the key infrastructure
system of the natural resource tourism attribution by trial.
That is, the vulnerability evaluation index of the city’s key
infrastructure system consists of three secondary indicators,
which are the basic network image of natural resource
tourism attribution, the government affairs network image of
natural resource tourism attribution, and the life network
image of natural resource tourism attribution. In this indi-
cator system, the vulnerability of the key infrastructure system
of the place where natural resource tourism attributions is
manifested in the complex interactive relationship of these
three dimensions. Among them, the basic network image of
natural resource tourism attribution is the basic indicator, the
government network image of natural resource tourism at-
tribution is the characteristic index, and the living network
image of natural resource tourism attribution is the trend
indicator, forming a progressive and interactive system
structure (The details are shown in Figure 5).
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6. Simulation Experiment Analysis

6.1. Construction of Indicator System. As the basic envi-
ronment for the realization of landscape ecology, the
evaluation index of natural resources tourism attribution
needs to adhere to the comprehensive principles of mutual
independence, strong pertinence, and strong representa-
tiveness to ensure that the evaluation indicators can truly
reflect the connotation and specificity of the tourism at-
tribution, the specific structure, specific functions, specific
positioning, and characteristics of tourism, The development
status and main characteristics of the infrastructure char-
acterizing and measuring comprehensively the tourism at-
tribution not only reflect the common characteristics of
tourism attribution but also feedback the characteristics of

tourism attribution, which is convenient for collecting the
corresponding data.

Based on the existing research results on the vulnerability
evaluation of the city’s key infrastructure, combined with the
theory of the vulnerability of the city’s key infrastructure con-
notation and main communication elements of the vulnerability
of the city’s key infrastructure systems, three secondary indi-
cators and 17 three-level indicators have finally been determined
The evaluation index system and corresponding weights are
shown in Figure 6, which consists of 1 first-level index, 3 second-
level indicators, and 17 third-level indicators.

According to the characteristics of the indicators, dif-
ferent observation points are evaluated by selecting ap-
propriate observation angles, and using appropriate
evaluation methods (as shown in Table 1).
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TaBLE 1: Observation points of three-level evaluation indicators.

Three-level evaluation index C

Observation point

Number of news per capita C1

Number of weibo mentioned per capita
C2

Number of WeChat mentioned per
capita C3

The number of web page mentioned per
capita C4

Number of short video mentioned per
capita C5

Government portal website C6

Government affairs weibo popularity
C7

Government WeChat popularity C8
Government information disclosure C9
Political-civilian interactive platform
C10

Government’s response to public
opinion C11

Environmental positive emotion C12

Public security management positive
emotion C13

Local people’s positive emotions C14
Local tourism positive emotion C15

Food safety positive emotion C16

Citizen’s language civilization degree
C17

The number of news is obtained by searching for the names of tourist attractions on baidu for a
limited time
The number mentioned on weibo is obtained by searching the names of tourist attractions on
weibo within a limited time
The number of WeChat mentioned is obtained by searching for the names of tourist attractions
on WeChat within a limited time
The number of web page mentioned is obtained by searching the names of tourist attractions on
baidu webpages within a limited time
The number of short video mentioned is obtained by searching the names of tourist attractions on
douyin for a limited time
The ALEXA website ranking service is used to find the global comprehensive ranking of the
official website of each tourist attraction
Three factors including the number of fans, the number of reposts, and the number of blog posts
in the city government affairs weibo in sina weibo
Three factors of city government WeChat readings, likes, and articles in WeChat
Search on baidu web page

Ranking of e-government APP users

Public opinion events are based on Baidu’s keyword hot search list and sina weibo hot search list

The texts from the internet is grasped for performing sentiment analysis to obtain positive
sentiment values
Gripping tool is used to grasp the texts from the Internet, and then perform sentiment analysis to
obtain positive sentiment values
Gripping tool is used to grasp the texts from the Internet, and then sentiment analysis is
performed to obtain positive sentiment values
Gripping tool is used to grasp the texts from the Internet, and then sentiment analysis is
performed to obtain positive sentiment values
Gripping tool is used to grasp the texts from the internet, and then sentiment analysis is
performed to obtain positive sentiment values
The proportion of the number of uncivilized related words searched for within a limited time to
the number of the praises of the city

6.2. Landscape Design by Location.

mesoscale is mainly manifested as the heterogeneity of the
natural resource landscape caused by specific human ac-
tivities. Such a landscape integrates artificial landscapes and
at the same time integrates specific large forests and water

areas into large natural environments to achieve specific
space planning; therefore, the largest possible reduction in
the number of artificial landscapes should be achieved from
the perspectives of color and layout, and the area of artificial
landscapes should also be reduced as much as possible. The

The landscape on the



landscape on the mesoscale is mainly manifested as the
heterogeneity of the natural resource landscape caused by
specific human activities. Such a landscape integrates arti-
ficial landscapes and simultaneously integrates large forests
and water areas into large natural environments to achieve
specific space planning. Therefore, the maximum reduction
in the number of artificial landscapes should be achieved
from the perspectives of color and layout, and the area of
artificial landscapes should also be reduced as much as
possible. First, the color is basically similar to the base.
Second, part of the road sections are covered by artificial
planting trees or shaded, so that visitors can control the
artificially constructed scenery to the greatest extent when
viewing the natural landscape, and realize the necessary
cleaning.

6.3. Typical Visual Landscape Planning. As the change of
viewing scale, this area involves typical visual landscapes
such as snow-capped mountains and glacier landscapes,
plant landscapes, villages and towns landscapes, road
landscapes, and architectural landscapes. They are the core
of the three-dimensional network structure of the landscape
in the region. The snow-capped glacier landscape is the soul
of the Meri Snow Mountain Eco-tourism Area. Its origi-
nality, integrity and mystery must be protected, and all
summit activities must be rejected. The plant landscape
occupies an extremely important position in the landscape
resources of the ecotourism area, and the continuity of the
resource spot must be emphasized, and the distribution of
the unique plant community must not be changed.

Corresponding fruit trees in the village can be used as
green plants for tourists to watch; meanwhile, they can also
be used as cash crops, which can be used for goods trading
Therefore, in the spatial planning of villages and towns, such
a survival and sharing model is the final result of long-term
harmonious coexistence between man and nature. It not
only reflects the organic combination of local artificial ar-
chitectural features and natural ecological environment but
also integrates local Buddhist culture improving extremely
high value for viewing and preservation, Therefore, such a
village and such a spatial layout need to be protected to
ensure its integrity, naturalness, and integrity in order to
maintain the harmony and unity of the village and the
natural environment.

7. Discussion

For landscape management, it can be calculated through the
corresponding evaluation indicators, and the evaluation
score for the protection and development of the scenic spot
is obtained, which is 95 points. It has characteristics in the
ecological management of scenic spots, the protection of
resources, and the construction of tourism infrastructure,
but there are still shortcomings in the reconstruction of
artificial buildings, sustainable development, publicity, and
education. Therefore, the effectiveness and necessity of
ecological management needs to be further popularized, to
achieve fixed-point poverty alleviation, actively publicize its
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role and significance, to achieve further harmony and fur-
ther promotion of the TGJ model. The simulation experi-
ment results show that the scientific calculation method is
effective and can support the planning and management of
landscape ecology in ecotourism areas, clarify the charac-
teristics of landscape ecological management, and analyze its
shortcomings.

8. Conclusion

With the continuous development of social economy, how
to protect the environment during development, especially
to ensure the coordination of the natural resource system,
managers, and tourists, so that the rights of all parties are
protected is extremely important. In this paper, by intro-
ducing scientific calculation methods and sorting out the
landscape optimization process of tourism attribution, the
TGJ model is explored, which is the three models of pattern
spots, pipe corridors, and primitives, and a corresponding
network structure is built for the ecological tourism area, to
ensure the protection of natural resources and the envi-
ronment, the sustainable development of the tourism in-
dustry, and improve the effect and quality of ecotourism. The
results of the simulation experiment show that the scientific
calculation method is effective, can support the effective
adjustment and resolution of development and environ-
mental contradictions, and has important reference signif-
icance for other natural resource scenic spots.
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