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Abstract: The social network analysis has been actively applied in various tourist destinations, with
a few studies on the tourism economic network structure of national parks. Taking the national parks
in the Central Region of China as research objects, this study applies the modified gravity model to
measure the strength of tourism economic connection. The social network analysis method (SNA)
is used to analyze the network structure of tourism economic connection among national parks
from the perspectives of overall network density, network centrality, and cohesive subgroups. The
results show that the intensity of the tourism relationships among national parks in Central China is
unbalanced in spatial distribution. The structure of tourism economic network presents a multi-core
model. Lushan Mountain, Shaoshan, Wudang Mountain, and other national parks play a necessary
role in the transmission of regional tourism economic elements. There are cohesive subgroups
of connections among national parks, which are closely related to administrative divisions and
regional cultural background. The subgroups of interior scenes in the same province are more closely
related, and the degree of tourism integration still needs to be improved. The study advances the
understanding of tourism economic network relationships among tourist attractions in a destination.

Keywords: network structure; tourism economic; national parks; central region of China

1. Introduction

Under the background of economic globalization and regional integration, various
regions have launched in-depth cooperation in the development of tourism resources,
tourism infrastructure, and other aspects. Regional tourism cooperation is the favorable
choice to realize the tourism sustainable development. There are many forms of regional
tourism cooperation, such as economic cooperation, resource sharing, talent cooperation,
etc. Moreover, tourism economic cooperation is a form of tourism cooperation. As the
carrier of tourism activities, the quantity and quality of tourist attractions have greatly
affected the development level of the national and local tourism industry [1,2]. Especially,
the national park is one of the most nationally representative tourist attractions that
should grant power to the local communities and develop co-management systems [3,4].
Nevertheless, there is a vicious competition among various national parks [5]. Due to the
lack of cooperation, it is tough to effectively utilize tourism resources, resulting in a serious
waste of human, material, and financial resources. At present, the country is vigorously
promoting the optimization and integration of tourism resources and accelerating the
tourism development in the whole region. To that end, this study provides important
practical implications for the academic circle regarding the tourism economic connection
among cross-regional national parks.

Over the last few decades, tourism economic cooperation has attracted extensive atten-
tion. These studies mainly focus on the tourism economic connection among different levels
of regions [6,7]. However, scholars have seldom analyzed the tourism economic coopera-
tion between tourist attractions from the microscopic point of view [8]. The epistemology of

Sustainability 2021, 13, 4805. https://doi.org/10.3390/su13094805 https://www.mdpi.com/journal/sustainability

https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-6639-0561
https://doi.org/10.3390/su13094805
https://doi.org/10.3390/su13094805
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13094805
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su13094805?type=check_update&version=1


Sustainability 2021, 13, 4805 2 of 19

tourist destination cooperation has been the subject of ongoing discussion and debate [9,10].
Voda et al. [11] emphasized the innovation diffusion importance for destination integration
in transformative networks. The dispersion or cooperation of tourist attractions is a basic
feature of the tourism industry [8,12]. Scholars pay more attention to embodying the
cooperation from the tourist flow [13] and information flow [14] between scenic areas, to
analyze and grasp the flow scale, flow direction, and flow mode of tourists in the inner
region. However, scholars have failed to concentrate on tourism economic flows between
tourist attractions, which can more objectively and comprehensively reflect the relationship
and cooperation between tourist attractions. Therefore, describing the tourism economic
connection of tourist attractions has become a significant research problem, which has
enriched the academic understanding of this phenomenon to some extent.

Addressing this important research gap, the purpose of the current research is 2-fold:
(i) To explore the network structure of tourism economic connection between national
parks, and (ii) to put forward some proposals to facilitate the sustainable development of
regional tourism. From the perspective of regional cooperation, this work builds a network
model based on the national parks in the Central Region of China data and explores the
spatial correlation of tourism economic using the social network analysis. By measuring
network density and centrality indicators, this study analyzes the overall characteristics
of the tourism economic connection network, the internal connections, and differences
between national parks.

This study, therefore, makes substantial contributions in tourism literature. First,
research on the tourism cooperation of tourist attractions has attracted substantial attention
in the flow of tourists and information [15–17]. There is, however, a shortage of literature on
the economic flow of tourism between tourist attractions. The most important theoretical
contribution is to reflect the cooperation of national parks through economic flow for the
first time, which helps better integrate regional tourism resources and improve the level
of regional tourism economic development. Second, this study focuses on cross-border
tourism cooperation and reveals the mechanism of cooperation, which is not based on a
single region [8]. By studying the cross-border regions in the process of network evolution,
this research has contributed to the tourism economic network literature in terms of
cooperation. The work also enriches the research results of cross-border destinations
to some extent. From a practical perspective, this study indicates that policymakers
should establish and improve regional tourism cooperation mechanisms to realize the joint
development of tourist attractions. At the same time, tourist attractions in other regions
can also benefit from our findings.

The rest of the paper is organized as follows. In Section 2, we briefly elaborate on
the literature review of existing research. In Section 3, we present the data and a rigorous
description of the methodology used in the analysis. The empirical results are presented in
Section 4, in which we describe the tourism economic network structure of national parks
in the Central Region of China. Section 5 discusses the findings. Section 6 provides the
conclusions of this work, practical recommendations for tourist destinations, and future
research directions.

2. Literature Review
2.1. Network Analysis in Tourism

In recent years, the social network analysis has shown strong adaptability in tourism
research. The research content mainly focuses on the tourism destination network, the
tourism academic cooperation network, and the relationship network among tourism
related groups. From the perspective of tourism supply, whereas the existing literature
on the tourism destination network has generally concentrated on the characteristics and
evolution of network structure [18,19], the influence of different network structures [20,21],
and the influencing factors of network structure [22,23]. In the specific context of the
tourism academic cooperation network, García-Lillo et al. [24] analyzed the existing litera-
ture on hospitality management from all the research papers published in The International
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Journal of Hospitality Management (IJHM) between 2008 and 2014 with SNA. Fan et al. [25]
attempted to identify key scholars in the cooperative network from the two indicators
of academic output and intermediary centrality and discussed the impact of changes in
key scholars on the structure of the entire academic network. The research results of
the tourism academic cooperation network have been relatively concentrated, which is
conducive to understanding the knowledge cooperation among network members and the
sharing degree of resources in the knowledge network. Tourism is the largest interpersonal
activity in modern society. Hwang [21] believed that the closer the network between
residents and community leaders, the more likely they are to be part of a community effort
to promote tourism.

2.2. Network Analysis in Tourism Economic Cooperation

The tourism economic cooperation network is the kernel category of tourism desti-
nation network. With the advancement of economic globalization and regional economic
integration, tourism economic relations have increasingly become the focus of academic
research [26]. Tourism economic cooperation is produced in the process of tourism flow
movement in tourism destinations. The tourism flow movement among multiple tourism
destinations forms a complex tourism economic connection network. The tourism eco-
nomic connection network is based on spatial region, tourism economic activities, and
tourists as an intermediary [27]. It is an important part of spatial connection by connect-
ing different tourism destinations through tourism elements transmission channels and
transportation networks.

In the form of tourism economic spatial organization, Hajilo et al. [28] analyzed
the spatial distribution characteristics of tourism enterprises in the eastern part of Gilan
Province. Shih [16] empirically tested a sample of drive tourists taken from 16 destinations
in Nantou, Taiwan, and analyzed the structural characteristics of their network locations
on different tourism routes. In terms of the characteristics and internal laws of tourism
economic networks, some scholars examined the process of tourism destination evolution
and transformation [15]. In the aspect of research methods, some scholars applied the
gravitation model [29], complexity theory analysis method, and gravity model [17] to study
the regional economic connection network. In recent years, with the rapid development
of tourism, a large number of researches on the tourism economic connection network
using the social network analysis (SNA) have emerged [30–32]. In respect of the research
perspective, it mainly focused on a comprehensive urban belt, urban agglomerations, and
cross-border tourism areas [33,34].

2.3. Network Analysis in Tourist Attraction Cooperation

The cooperation of tourist attractions is an essential part of the regional tourism
economic connection [35]. Hernández et al. [36] proved the efficiency of network analysis
for tourist segmentation as it results in geographically connected clusters of attraction.
Kirilenko et al. [37] used the network analysis to develop a methodology to identify
the attraction clusters in a destination within vast territories. Capriello [38] analyzed
rural England attractions, emphasizing the effectiveness of public policy on networks,
advantages such as problem-solving, information expansion, and knowledge acquisition
for its members.

In terms of research content, scholars mainly focused on tourist flow, information
flow, and other aspects to reflect the cooperation of tourist attractions. Shih [16] empirically
studied the drive tourists taken from 16 destinations in Nantou, Taiwan and reflected
the connection between tourist destinations through the flow of tourists. Similarly, Hong
et al. [39] tested the relationship between networks of tourism destinations and tourism
flows in China, and concluded that the more connections a tourist destination has with
other destinations, the greater its tourist flow. However, there are a few studies on the
economic flow of tourism between tourist attractions. Most of the research methods are
qualitative questionnaires and quantitative models. With the popularity of social network
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analysis, Dredge [40] took a scenic area in New South Wales, Australia as an example
to explore and analyze the impact of the relationship network between the government
and enterprises on the development of local tourism industry. Stienmetz [41] claimed that
attraction clusters identification can be used for innovative destination design strategies.
Hsu et al. [42] developed a decision support system for Taiwan tourist attractions. In
respect of the research area, some scholars paid more attention to a single scenic area [8]. It
seems that other purposes for which the findings have different profiles are not appropriate
and the research is not typical. Cross border cooperation is an inevitable choice for the
development of regional economic integration [43]. Nevertheless, there are few cross-
border scenic areas as the research object to study the tourism economic relationship.

2.4. National Parks

Since the idea of natural protection appeared over a century ago, national parks have
become a means to satisfy the needs of environmental protection and human entertainment.
The concept of national park is only one type of area protection, alongside world heritages
sites, wilderness areas, biosphere reserves, marine reserves, and nature 2000 reserves. Na-
tional parks constitute distinctive tourist attractions, performing as economic development
engines [3].

There are 1865 national parks in China, including National Forest Parks, National-
level Scenic Areas, National Natural Reserves, National Geoparks, National Wetland
Parks, National Mining Parks, and National Water Reserve Parks [5]. The term “National
Park” has different meanings in China. If it does not refer to a single category, the word
causes considerable confusion. Among them, National Forest Park is the National Park
defined by the International Union for Conservation of Nature (IUCN) and managed
by the State Forestry Administration (SFA). These national parks are mainly designed
to provide education and entertainment opportunities for the public. For example, the
Zhangjiajie National Forest Park was approved to be established in 1985, which is the first
forest park in China. National Natural Reserves are intended to protect specific areas and
are designed in strict accordance with IUCN standards. National-level Scenic Areas are
labelled as “National Park of China” in the “Regulation for Scenic Areas”. These scenic
areas are not necessarily designed for the purpose of protection, but for people to visit
or carry out scientific and cultural activities. They are the most nationally representative
tourist attraction. This study takes National Parks as the research object, which means the
National-level Scenic Areas.

2.5. Research Topic

The relationship and cooperation of tourist attractions have a great influence on the
promotion of interregional tourism economy, but the existing literature is more based on
the perspective of tourist flow to analyze the relationship of tourist attractions. Therefore, it
is surprising that little academic attention has been given to the spatial correlation structure
of tourism economy among scenic spots, and economic ties can reflect a broader meaning,
including tourist flow, information flow, etc. Simultaneously, little attention has been
paid to the cross-border tourism economic contraction of tourist attractions. As such,
our research focuses on the spatial structure of tourism economy between national parks.
First of all, this study applies the modified gravity model to analyze the spatial network
relationship of tourism economic development of national parks in Central China. Our
research constructs the overall network spatial relationship matrix, in order to make up for
the defects that most of the previous studies only focus on attribute data and single scenic
area. Moreover, this paper uses the social network analysis method to analyze the spatial
network structure of tourism economic development of national parks in Central China,
and the UCINET software and ArcGIS software are applied to visualize it. Therefore, it
can make clear the position of each national park in the interregional tourism economic
association network, and expand the research content of the spatial network association
structure of the tourism economy.
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3. Research Methodology
3.1. Study Area

This research is conducted in six provinces in Central China, which include Shanxi
Province, Anhui Province, Jiangxi Province, Henan Province, Hubei Province, and Hunan
Province. The total area of the six central provinces is 1.028 million square kilometers,
with a population of more than 368 million in 2017. In addition, the six central provinces
are a popular tourist destination, famous for its historical and cultural landmarks, and
their development is highly valued by the country. The implementation of “The Rise of
Central China” has drawn up a blueprint for the development of the tourism economy in
the central region. In 2017, the six provinces jointly signed the “Framework Agreement
on Tourism Cooperation in the Six Provinces of Central China” to powerfully strengthen
the tourism economic cooperation and vigorously develop the tourism industry. In 2017,
the total domestic tourism revenue reached RMB 36,942.13 billion, and tourism foreign
exchange earnings reached USD 778,573.77 million.

In China, tourist attractions are subjected to evaluation and grading by tourism
authorities. In accordance with the national standard of the People’s Republic of China
(GB50298-1999), the State Council prescribes the national park. In this study, 73 national
parks in the six central provinces were selected as research objects (by the end of 2017).
These tourist attractions have ornamental, cultural or scientific value, and can provide
tourists with areas for sightseeing or scientific and cultural activities. According to the
Ministry of Housing and Urban-Rural Development of the People’s Republic of China
(2017) as shown in Figure 1 and Table 1, these samples include 5 national parks in Shanxi
Province, 12 in Anhui province, 18 in Jiangxi province, 11 in Henan province, 8 in Hubei
province, and 19 in Hunan province.
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Table 1. National parks in the study.

Code National Parks of China Region Code National Parks of China Region

D01 Heng Mountain Shanxi Province D26 Sanbai Mountain Jiangxi Province
D02 Peak Wulao Shanxi Province D27 Xiaowudang Mountain Jiangxi Province
D03 Mount Wutai Shanxi Province D28 Hanxianyan Scenic Area Jiangxi Province
D04 The Hukou Waterfalls of Yellow River Shanxi Province D29 PRC Cradle Scenic Jiangxi Province
D05 Qikou scenic Area Shanxi Province D30 Jinggang Mountain Jiangxi Province
D06 Chaohu Scenic Area Anhui Province D31 Sanqing Mountain Jiangxi Province
D07 Caishiji scenic Area Anhui Province D32 Lingshan Scenic Area Jiangxi Province
D08 Tianzhu mountain Anhui Province D33 Guifeng Scenic Area Jiangxi Province
D09 Huating Lake Scenic Area Anhui Province D34 Shennongyuan Scenic Area Jiangxi Province
D10 Huashan Grottoes-Jianjiang Anhui Province D35 Damoushan Scenic Area Jiangxi Province

D11 Mount Huang Anhui Province D36 The Yellow River Scenic Area
of Zhengzhou Henan Province

D12 Qiyun Mountain Anhui Province D37 Mount Song Henan Province
D13 Mount langya Anhui Province D38 The Longmen Grottoes Henan Province
D14 Jiuhua Mountain Anhui Province D39 Yaoshan Scenic Area Henan Province
D15 Pingtian Lake Anhui Province D40 Linlv Mountain Scenic Area Henan Province
D16 Taiji Cave Anhui Province D41 Yuntai Mountain Henan Province
D17 Longchuan Scenic Area Anhui Province D42 Qingtianhe Scenic Area Henan Province

D18 Tengwang pavilion Jiangxi Province D43 Shennong Mountain Scenic
Area Henan Province

D19 Yaoli scenic Area Jiangxi Province D44 Tongbai Mountain-Huaiyuan
Scenic Area Henan Province

D20 Wugong Mountain Jiangxi Province D45 Mount Jigong Henan Province
D21 Yangqi Mountain Jiangxi Province D46 Mount Wangwu Henan Province

D22 Zhelin Lake Jiangxi Province D47 East Lake Scenic Area of
Wuhan Hubei Province

D23 Lushan Mountain Jiangxi Province D48 Wudang Mountain Hubei Province
D24 Fairy Lake Scenic Area Jiangxi Province D49 Danjiangkou Reservoir Hubei Province
D25 Longhu Mountain Jiangxi Province D50 Yangtse Gorges Hubei Province
D51 Longzhong Scenic Area Hubei Province D63 Nanshan Scenic Area Hunan Province
D52 Great Hongshan Scenic Area Hubei Province D64 Yueyang Tower Hunan Province
D53 Jiugong Mountain Scenic Area Hubei Province D65 Taohuayuan Ancient Town Hunan Province
D54 Lushui Lake Scenic Area Hubei Province D66 Wulingyuan Scenic Area Hunan Province

D55 Mount Yuelu Scenic Area Hunan Province D67 Suxianling-Wanhuayan Scenic
Area Hunan Province

D56 Wei Mountain Scenic Area Hunan Province D68 East Lake Scenic Area Hunan Province

D57 The Mausoleum of Emperor Yandi Hunan Province D69 The Mausoleum of Emperor
Shun in Jiuyi mountain Hunan Province

D58 Shaoshan Scenic Area Hunan Province D70 Wanfo Dongzhai Scenic Area Hunan Province

D59 Mount Heng Hunan Province D71 Purple Magpie Terrace
Meishan Dragon Palace Hunan Province

D60 Baishuidong Scenic Area Hunan Province D72 Ancient Town of Fenghuang Hunan Province
D61 Huxingshan Huayao scenic Area Hunan Province D73 The Lotus Town Hunan Province
D62 Langshan Scenic Area Hunan Province

3.2. Research Methods
3.2.1. The Modified Gravity Model

The gravity model has been widely used in regional economic relations. It can describe
the strength of the relationship between the two regions by integrating geographical
distance, economic level, population size, etc. [44]. In this paper, we use the modified
gravity model to explore the characteristics of the overall network and the individual
national park’s characteristics in the network by the UCINET software. The national parks
in the Central Region of China are taken as the network node, and the “line” between
the two nodes in the associated network is defined as the spatial correlation between
national parks. Therefore, the characterization of national parks’ “quality” should focus on
measuring the level of tourism economic development. Considering that tourists are the
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main body of tourism economic activities, the number of tourists should also be one of the
important indicators for measuring the “quality” of national parks. With the development
of the tourism industry, the development scale of national parks has been continuously
pushed deeper and horizontally, and its development level has an obvious correlation
with the area of national parks. Combining the above studies, this research believes that
the tourism economic connection between national parks is related to the number of
tourists, the total revenue, and the area. Considering the unidirectionality and difference
of economic attraction among different tourist attractions, the contribution of each scenic
area to the economic gravity is different. In order to highlight the differences in tourism
economic connection, this article uses the proportion of tourism revenue in the two national
parks as a percentage of the total tourism revenue to modify the experience constant K.
Therefore, the revised gravity model equation is:

Fij = Kij

3
√

PiGiSi 3
√

PjGjSj

D2
ij

Kij =
Gi

Gi + Gj
(1)

where Pi, Pj respectively are the number of tourists in national park i and national park j;
Gi, Gj mean the total revenue of national park i and national park j; Si and Sj are the areas
of national park i and national park j; Kij means the contribution rate of tourism economic
connection between the two national parks. Dij represents the spatial distance between
national park i and national park j. The strength matrix of tourism economic connection
between national parks in 2017 was calculated by Equation (1), and the data were binarized.
The tourism economic connection quantity Ci of the national park is the sum of i and the
tourism economic connection degree of all national parks in the region, and Ci = ∑ Fij.

3.2.2. Social Network Analysis Model

(1) Network density

The network density reflects the sparseness of the association connection between the
nodes. The higher the network density, the stronger the network association. The formula
is as follows:

D =
L

N × (N − 1)
(2)

where D means the network density; L represents the number of relationships owned;
N × (N − 1) means the maximum possible number of relationships.

(2) Network efficiency

Network efficiency represents the connection efficiency between nodes. The higher
the value, the more stable the regional network. The formula is as follows:

E = 1− M
max(M)

(3)

where E is the network efficiency, M is the number of redundant lines, and max (M) is the
maximum number of possible redundant lines.

(3) Network centrality

Centrality reflects the status and role of each node in the network, including degree
centrality, closeness centrality, and betweenness centrality. Among them, degree centrality
refers to the number of connections owned by network participants. If the value is higher,
it means that the participant will be in a better position or will have more power. The
formula is as follows:

De =
n

N − 1
(4)

where De means the degree centrality; n represents the number of directly related national
parks; N represents the number of network nodes.
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Closeness centrality reflects the degree to which a node is not controlled by other
nodes. A higher value indicates that there are more direct spatial associations between
national parks. The formula is as follows:

C−1
APi

=
n

∑
i=1

dij (5)

where C−1
APi

means the closeness centrality; dij represents the shortest distance between
two nodes.

Betweenness centrality represents the degree of control that one node has over other
nodes. If the value is higher, the national park has a stronger ability to control the correlation
between other national parks. The formula is as follows:

Cbi =
2∑n

j ∑n
k bjk(i)

N2 − 3N + 2
(6)

where Cbi means betweenness centrality; bjk(i) represents the ability to control network as-
sociations.

(4) Cohesive Subgroup

Based on the amount of tourism economic connection of national parks in Central
China, this article discusses the phenomenon of small group spatial agglomeration among
national parks, and then provides the basis for the construction of tourism spatial structure
in Central China.

3.3. Data Source

This paper takes 73 national parks in the six central provinces as the network points
to empirically study the spatial correlation of tourism economy in 2017. In this research,
a modified gravity model is first used to determine the spatial association. The required
data mainly are the number of tourists in national park, the total revenue of national park,
the areas of national park, and geographical distances between national parks. These
data come from the “The Yearbook of China Tourism Statistic”, “The Yearbook of Shanxi
Province Statistical”, “The Yearbook of Anhui Province Statistical”, “The Yearbook of
Jiangxi Province Statistical”, “The Yearbook of Hubei Province Statistical”, “The Yearbook
of Hunan Province Statistical”, and “The Yearbook of Henan Province Statistics”. The
distance data come from the geographical distance between national parks retrieved
using www.googlemap.cn (accessed on 2 January 2021) with the shortest distance as the
restriction condition.

4. Results
4.1. Strength of Tourism Economic Connection

Based on the modified gravity model, this paper calculates the strength of tourism
economic connection (STEC) among the national parks in the central region. STEC is an
indicator reflecting the capital flow, information flow, and tourist flow among national
parks in a region. It can objectively reflect the intensity of tourism exchanges and the
radiation ability of national parks. In order to clearly illustrate the main features of spatial
connection, the line that is higher than the average value of STEC (13.641) is displayed in the
ArcGIS10.2 software. Figure 2 shows that each node indicates one tourist attraction, and the
connecting line between the nodes expresses the interaction between two tourist attractions.
The width of the connecting line means the degree of interaction. The tourism economic
network structure of national parks is relatively dense. At the provincial level, Hunan
Province has the highest tourism economic cooperation among national parks, which
results from the large number of national parks in Hunan Province and its proximity to the
national parks in the surrounding provinces, as well as convenient transportation facilities
to promote their cooperation. Tourists can visit these famous national parks in a relatively

www.googlemap.cn
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small geographic radius, and these national parks with geographic proximity can satisfy
tourists’ demand in a relatively short period of time. What is more, there is a close tourism
economic connection between the internal national parks and the external national parks.
The allocation efficiency of the tourism production factors rose, the tourism infrastructure
gradually improved, and the level of tourism was continuously enhanced. These initiatives
paved a road for the enhancement of tourism cooperation between national parks. While
the tourism economic connection between national parks in Shanxi Province is the lowest,
which is related to the level of economic development of Shanxi Province itself, and the
low traffic accessibility brings inconvenience to the tourism economic cooperation between
national parks.
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As Table 2 shows, the tourism economic cooperation between D23, D58, D18, D11,
and other national parks are in the forefront, while those between D04, D05, D15, and other
national parks are lower. Among them, D11 and D23 are close to the Yangtze River Delta
with a superior geographical location, which has a large tourist market. Moreover, the
design routes of travel agencies often include these national parks, which are also favored
by tourists. D58 has some cultural attractiveness that other national parks do not have.
However, D05, D15, and other national parks are relatively remote, with poor access to
traffic, and poor information for tourists. Therefore, they have little tourism economic
cooperation with other national parks.

4.2. Network Node Structure Characteristics
4.2.1. Structure Characteristics of the Overall Network

The indicators of the tourist attraction network are calculated by the social network
analysis program, UCINET6.0. The number of economic relations related to tourism in
national parks in the central region is 843. Therefore, it can be seen that the tourism
economic relationship of various national parks is universal. Since the network density is
directly related to the number of associations, the network density of tourism economic
connection between national parks in the central region is 0.164, which reflects that the
structure of tourism economic connection network is relatively low. In terms of network
efficiency, the value is 0.732, which indicates that the spatial network structure of the
tourism economy is unstable to a certain extent. Furthermore, the network hierarchy
represents the degree of network dominance of the tourism economic connection between
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each node. The network hierarchy value is 0.621, which indicates that each national park
can achieve tourism economic cooperation between other national parks through the
overall network structure.

4.2.2. Structure Characteristics of the Individual Network

The degree centrality index shows that there are tourism agglomeration and radiation
links between each national park and 11.822 other nodes on average. The variance of
degree centrality index is large, which indicates that the structure of tourism economic
network in national parks is imbalanced. From Table 3 above, D27, D26, D01, and other
national parks have a relatively high out-degree, and the spillover effect on other national
parks is more obvious. D23, D58, D18, and other national parks are not only higher in
their in-degree than other national parks, but also much higher than their out-degree,
benefiting more from the tourist economic network between national parks. This indicates
that quite a few core national parks have attracted a large number of tourists, leading to the
phenomenon of overflowing to the core area in the tourism economic cooperation network.

The closeness centrality index reflects that the patency of transfer and diffusion
between nodes in the tourism economic cooperation network differs greatly, and the av-
erage values of in-closeness centrality and out-closeness centrality are 27.376 and 3.119,
respectively. Among them, D23, D18, D22, and other national parks have relatively high
accessibility, which indicates that these national parks have complete tourism infrastruc-
ture and convenient transportation networks. Nevertheless, D01, D02, D03, and other
national parks are relatively close to each other, and these national parks are located in
Shanxi Province. Due to the earlier development of national parks in Shanxi Province, the
“spillover” effect is greater than the “polarization” effect.

The average value of betweenness centrality index is 56.178. The top six national parks
of D48, D02, D23, D58, D11, and D30 are the key national parks in Hubei Province, Shanxi
Province, Jiangxi Province, and Hunan Province, respectively. Two of them are located
in Jiangxi Province. The above-mentioned national parks are important intermediaries to
connect with other national parks. Other national parks are highly dependent on them,
which has affected the communication and cooperation between other national parks in
the province to a certain extent. The centrality of the national parks in Henan Province
is relatively low, indicating that the interoperability between the tourist attractions is not
strong. Among them, the betweenness centrality of tourism economic contact in 21 national
parks is 0, and the centrality distribution of betweenness national parks has a polarization
characteristic in the Central Region of China. A few core node national parks have become
the main channel for controlling the tourism economic relations between tourist attractions.

On the whole, there is an imbalance in the network structure of tourism economy
in the Central Region of China. D23, D58, D48, and other national parks are higher than
other tourist nodes, and they are at the core of the tourism economic cooperation network.
This not only benefits from its unique geographical location and convenient transportation
facilities but also has an inseparable relationship with the local government’s vigorous
publicity and the attraction itself. While these core national parks promote the development
of tourism economy, they also promote the development of surrounding national parks and
the coordinated development of tourism between regions. However, the comprehensive
central index value of tourism economic connection network in Shanxi Province and Henan
Province is relatively low. The possible reason is that they are on the edge of the tourism
economic cooperation network, affected by geographical distance and other factors, such as
inconvenient transportation and tourists’ lack of access to scenic areas. As a consequence,
these factors lead to a poor economic and information exchange between the national parks
in this province and other provinces.
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Table 2. The intensity of tourism economic cooperation between national parks.

Code The Intensity of Tourism
Economic Cooperation Sort Code The Intensity of Tourism

Economic Cooperation Sort Code The Intensity of Tourism
Economic Cooperation Sort Code The Intensity of Tourism

Economic Cooperation Sort

D01 20.476 57 D22 2296.842 7 D43 54.342 47 D64 108.901 42
D02 341.132 26 D23 21136.117 1 D44 58.615 46 D65 20.438 58
D03 10.437 61 D24 1826.685 9 D45 8.344 62 D66 1105.456 16
D04 1.407 70 D25 2203.181 8 D46 190.591 34 D67 74.525 45
D05 1.288 71 D26 3.084 66 D47 388.713 23 D68 141.524 40
D06 188.763 35 D27 0.594 72 D48 3491.609 6 D69 444.113 22
D07 22.171 54 D28 1.886 68 D49 3.977 64 D70 1106.125 15
D08 316.309 27 D29 33.198 50 D50 232.402 32 D71 22.261 53
D09 293.241 30 D30 880.714 18 D51 228.166 33 D72 5.222 63
D10 23.139 52 D31 4202.347 5 D52 893.896 17 D73 14.751 60
D11 4488.856 4 D32 304.128 29 D53 20.738 56
D12 240.484 31 D33 1474.645 12 D54 3.099 65
D13 148.721 39 D34 21.369 55 D55 312.645 28
D14 1525.059 10 D35 135.278 41 D56 705.752 20
D15 0.106 73 D36 24.528 51 D57 75.951 44
D16 38.914 48 D37 444.563 21 D58 7176.929 2
D17 177.488 36 D38 385.967 24 D59 877.622 19
D18 6111.384 3 D39 97.327 43 D60 2.029 67
D19 359.619 25 D40 155.622 38 D61 33.245 49
D20 1517.863 11 D41 1144.612 13 D62 155.763 37
D21 15.391 59 D42 1123.412 14 D63 1.484 69
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Table 3. Descriptive statistics of the tourist economic network structure of national parks.

National
Park of
China

Degree Closeness

Betweenness

Structural Holes National
Park of
China

Degree Closeness

Betweenness

Structural Holes

Out In Out In Effective
Size Efficiency Constraint Hierarchy Out In Out In Effective

Size Efficiency Constraint Hierarchy

D1 20 2 4.061 1.408 17.726 12.045 0.574 0.183 0.016 D23 7 68 2.964 94.737 313.079 53.887 0.792 0.067 0.094
D2 17 16 2.983 45.570 503.747 13.106 0.546 0.167 0.048 D24 9 29 2.956 61.538 162.797 18.013 0.581 0.138 0.079
D3 16 2 4.038 1.408 1.619 8.639 0.508 0.225 0.017 D25 8 36 2.952 64.865 79.782 26.636 0.701 0.117 0.101
D4 13 1 3.063 1.389 0 5.750 0.411 0.270 0.004 D26 22 2 3.286 1.408 3.482 12.104 0.526 0.168 0.013
D5 19 0 4.380 1.370 0 9.289 0.489 0.202 0.007 D27 22 0 3.396 1.370 0 11.114 0.505 0.176 0.010
D6 15 4 3.483 1.560 29.183 9.526 0.560 0.227 0.033 D28 18 1 3.261 1.408 0 9.211 0.512 0.213 0.019
D7 12 1 3.472 1.555 0.5 5.885 0.490 0.312 0.021 D29 15 3 3.073 1.429 2.095 8.972 0.498 0.212 0.006
D8 12 6 3.452 1.561 16.197 8.917 0.557 0.239 0.034 D30 16 21 2.984 44.172 270.696 18.541 0.598 0.132 0.048
D9 8 2 3.438 1.558 0 3.700 0.411 0.403 0.016 D31 11 34 2.956 63.717 257.480 26.967 0.729 0.119 0.104
D10 10 0 3.028 1.370 0 4.100 0.410 0.371 0.005 D32 8 6 2.954 43.373 23.276 4.679 0.390 0.312 0.024
D11 11 31 2.967 63.158 289.872 25.586 0.722 0.122 0.083 D33 6 10 2.935 44.720 0.882 6.125 0.471 0.304 0.075
D12 9 4 2.939 39.560 3.442 4.577 0.416 0.341 0.038 D34 10 0 3.028 1.370 0 4.200 0.420 0.372 0.011
D13 14 2 3.482 1.558 9.180 7.281 0.520 0.269 0.024 D35 7 2 2.934 39.344 0 2.722 0.340 0.461 0.033
D14 6 17 2.935 46.154 1.001 12.239 0.583 0.197 0.081 D36 12 0 3.056 1.370 0 4.583 0.382 0.316 0.012
D15 10 1 3.692 1.428 18.643 5.591 0.508 0.339 0.026 D37 11 14 2.965 33.488 8.767 8.280 0.460 0.224 0.063
D16 5 1 3.021 1.448 0 2.250 0.375 0.584 0.006 D38 12 12 2.972 33.028 12.395 7.667 0.426 0.222 0.053
D17 8 4 2.938 39.560 0.5 3.750 0.375 0.372 0.036 D39 15 7 2.975 32.432 8.226 8.682 0.482 0.220 0.047
D18 5 64 2.941 90 72.380 49.978 0.781 0.071 0.096 D40 13 11 2.973 32.877 12.589 9.042 0.476 0.210 0.051
D19 8 7 2.938 40.449 2.2 6.800 0.486 0.279 0.048 D41 9 13 2.963 33.180 2.455 6.409 0.401 0.252 0.065
D20 8 28 2.951 53.333 38.963 19.222 0.601 0.132 0.069 D42 9 13 2.962 33.180 36.055 6.091 0.406 0.264 0.065
D21 12 0 1.370 3.047 0 5.667 0.472 0.313 0.013 D43 7 3 2.944 25.175 0 1.450 0.181 0.468 0.038
D22 2 55 2.919 80.889 0.139 42.570 0.774 0.081 0.093 D44 14 1 3.068 1.389 6.167 7.200 0.480 0.254 0.014
D45 15 0 3.734 1.370 0 7.467 0.498 0.252 0.012 D60 15 0 3.251 1.370 0 7.033 0.469 0.254 0.012
D46 11 13 2.965 33.180 38.788 6.833 0.427 0.246 0.058 D61 17 4 3.165 1.449 5.335 9.881 0.494 0.192 0.012
D47 13 11 2.975 37.306 43.676 13.417 0.583 0.171 0.035 D62 13 7 2.973 36.181 17.778 8.375 0.465 0.218 0.042
D48 11 41 2.976 69.903 682.192 31.183 0.725 0.100 0.088 D63 3 0 3.023 1.370 0 1.333 0.444 1.049 0.016
D49 1 0 3.016 1.370 0 1.000 1.000 1.000 1.000 D64 18 1 3.076 1.389 0.685 9.763 0.514 0.202 0.011
D50 12 14 2.974 47.059 86.774 11.288 0.538 0.195 0.069 D65 15 0 3.066 1.370 0 7.067 0.471 0.254 0.011
D51 8 7 2.956 43.636 0 4.200 0.350 0.319 0.041 D66 13 35 2.974 60.000 150.657 27.385 0.668 0.105 0.073
D52 12 28 2.969 52.555 124.674 23.913 0.683 0.120 0.067 D67 14 2 2.963 19.672 0 6.188 0.412 0.253 0.012
D53 9 1 3.042 1.389 0 3.850 0.385 0.370 0.006 D68 15 5 2.968 24.324 71.703 8.375 0.465 0.212 0.012
D54 17 0 3.271 1.370 0 8.471 0.498 0.225 0.015 D69 16 16 2.984 39.130 44.7 16 0.571 0.144 0.040
D55 9 12 2.950 47.059 1.480 8.690 0.483 0.224 0.061 D70 12 23 2.972 53.333 134.083 16.729 0.597 0.149 0.070
D56 8 24 2.950 51.064 8.686 16.109 0.597 0.156 0.076 D71 15 2 3.161 1.449 0.993 6.794 0.425 0.239 0.013
D57 12 5 2.961 31.304 134.000 5.882 0.392 0.255 0.020 D72 18 1 3.377 1.389 0.250 8.605 0.478 0.213 0.014
D58 11 51 2.965 77.419 291.788 37.677 0.725 0.085 0.086 D73 18 1 3.377 1.389 0.077 8.447 0.469 0.213 0.014
D59 11 25 2.958 51.429 57.223 15.069 0.558 0.156 0.072
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The region proximity among major attractions in a destination is positively related to
the attraction cooperation. In contrast, the distance between other tourist attractions causes
a significant barrier effect. For example, D18 and D23 are both located in Jiangxi Province,
which are geographically close to each other. Moreover, the joint ticket effect between
national parks has a strong radiation effect on the surrounding national parks. As a result,
it promotes mutual competition and cooperation among national parks in the network,
and facilitates the network system to form an overall advantage. The distance between
D23 and D04 is relatively far, which dramatically reduces their co-occurrence frequency.

4.3. Structural Holes

The structural hole indicator can effectively identify the nodes with advantages and
disadvantages in the tourism economic network. Table 3 shows that D23 has the highest
effective scale and efficiency, the least constraint, and the highest level of structural holes in
the tourist economic cooperation network of national parks. Secondly, D18, D22, D48, D58,
and other national parks are second only to D23, and they have certain advantages and
competition. Its advantages are shown in two aspects. First, these national parks have a
stronger information advantage than other national parks. These nodes can obtain informa-
tion from multiple non-intersecting parts of the network earlier or more conveniently. The
second is that for the overall network, these nodes can promote communication between
different groups in the network, which can be expressed as tourist flow, information flow,
material flow, and economic flow. However, D43, D35, D49, D63, and other national parks
have relatively low levels of structural holes, which are in a disadvantaged position in the
network structure. This shows that these national parks are less attractive to tourists and
lack competitive advantages. They should strengthen cooperation with the surrounding
national parks in an advantageous position. The local government should increase the
publicity of the national parks and improve the level of tourism infrastructure construction
and reception.

4.4. Cohesive Subgroups Analysis

Cohesive subgroups are composed of more direct and close nodes in the network,
which reflect the substructure within the group. The cohesive subgroup analysis is based
on the strength of the tourism economic connection between regions, thus reflecting the
close relationship between regions.

Utilizing the CONCOR algorithm in UCINET, it is concluded that there are four
agglomerate subgroups in the tourism economic connection network at the secondary level
and eight agglomerate subgroups at the third level. As shown in Table 4, there are four
groups in the Central Region of China at the secondary level, namely group 1 (composed of
14 national parks such as D01, D02, D03, D04, D05, and D42), group 2 (consisting of seven
national parks such as D44, D45, D48, and D52), group 3 (composed of 22 national parks
such as D06, D11, and D17), and group 4 (composed of 30 national parks including D20,
D21, D26, D28, and D29). Table 5 indicates that in the third level, there are eight groups in
the Central Region of China, namely group 1 (composed of six national parks such as D01,
D03, D04, D05, and D39), group 2 (composed of eight national parks such as D02, D42, D43,
and D46), group 3 (composed of D44, D45, and D49), group 4 (composed of D48, D50, D51,
and D52), group 5 (composed of 15 national parks such as D06, D08, D17, and D47), group
6 (composed of seven national parks such as D11, D18, D23, and D25), group 7 (composed
of D20, D30, D55, and D56), and group 8 (composed of 20 national parks such as D27,
D28, and D53). The analysis found that the formation of these agglomerate subgroups is
basically the same as the geographical distribution of national parks. The national parks in
the same agglomerate subgroup have closer links, and the flow of resources, information,
and other factors is more extensive.
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Table 4. The cohesive subgroups of tourism economic network.

Secondary Subgroup Tertiary Subgroup National Parks

Agglomerate subgroup 1 1 D01, D04, D03, D39, D05, D36
2 D02, D42, D43, D46, D38, D41, D40, D37

Agglomerate subgroup 2 1 D44, D45, D49
2 D48, D51, D52, D50

Agglomerate subgroup 3 1 D47, D17, D06, D07, D08, D09, D10, D33, D12, D13, D34, D19, D15, D35, D16
2 D14, D18, D11, D22, D23, D25, D31

Agglomerate subgroup 4
1 D20, D30, D55, D56, D66, D70, D59, D24, D69, D58

2 D27, D28, D26, D53, D54, D32, D29, D21, D62, D63, D64, D65, D57, D67, D68, D60, D61, D71,
D72, D73

Table 5. Cohesive subgroups of the tourist economic network structure.

Subgroup Number 1 2 3 4 5 6 7 8

1 0.233 0.854 0.000 0.625 0.011 0.500 0.167 0.000
2 0.083 0.893 0.000 0.469 0.000 0.250 0.075 0.000
3 0.056 0.083 0.167 0.750 0.067 0.476 0.133 0.000
4 0.000 0.063 0.000 1.000 0.033 0.571 0.275 0.000
5 0.000 0.000 0.000 0.133 0.167 0.933 0.040 0.000
6 0.000 0.000 0.000 0.071 0.067 0.762 0.114 0.007
7 0.000 0.000 0.000 0.175 0.000 0.529 0.722 0.020
8 0.000 0.000 0.000 0.275 0.023 0.550 0.770 0.095

As apparent from Table 5 and Figure 3: (1) the agglomerated subgroups and small
groups formed are basically the same with the geographical distribution of each city. The
national parks in the same agglomerated subgroups are more closely related, the flow
of resources, information and other elements is more frequent, and the cooperation and
exchange are more extensive. For example, agglomerate subgroup 4 is located in Hubei
Province, with obvious inter-provincial characteristics; (2) based on the study of related
dialects, a certain correlation exists between the division of subgroups and local dialects.
For example, the national parks within subgroups 7 and 8 basically belong to the same
language. Subgroup 4 is located in Hubei Province, which shows that people are more
inclined to local tourism consumption with their own common language background.
The cultural customs and habits of these areas are interlinked with the region, and daily
communication is more convenient. Therefore, the tourism economic cooperation between
national parks with a common language and culture background are higher; (3) a general
interaction exists among the agglomerating subgroups in the national parks. As the distance
increases, the radiative force of the subgroup decreases gradually. Taking the agglomerated
subgroup 4 composed of D48, D50, and D52 as an example, the maximum density value of
its subgroup is 1.000, which has a strong radiative agglomeration of adjacent subgroup 3
(composed of D45, D49, and other national parks) with a density of 0.750. However, it has
little influence on agglomerated subgroup 6 (composed of D18, D25, and other national
parks) and subgroup 7 (composed of D20, D30, and other national parks).
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5. Discussion and Implications
5.1. General Discussion

Previous literature has examined the tourism cooperation of tourist attractions in the
flow of tourists and information [32,33,45–47]. However, little research has integrated the
understanding of tourism economic flow between tourist attractions. To overcome this
omission in the extant literature and acquire more insights into the tourism economic flow
between national parks, this study not only measured the strength of tourism economic
connection, but also examined the characteristics regarding the spatial network structure
of tourism economy.

From the perspective of tourism economic connection strength, the geographical
location, tourism market, and traffic accessibility have become important factors affecting
the tourism economic connection strength between national parks, which is consistent
with the research conclusions of Liu et al. [8]. D11 and D23 are close to the Yangtze River
Delta, with a superior geographical location and huge tourism market. Travel agencies
often design routes to include these national parks, which are very popular among tourists.
However, there are few tourist economic links between D05 and D15 and other national
parks. It may result from the remote location and low traffic access, which is in line with
the distance–decay regularity [48].

With regards to the overall network structure, although the tourism authorities of the
six central provinces have signed the “Six Central Province Tourism Cooperation Frame-
work Agreement”, the national parks of the central region have shown the characteristics
of loose and unstable spatial networks, which is congruent with the argument by Wang
et al. [49] of the government’s excessive intervention in tourism economic cooperation, re-
sulting in the market mechanism not playing a decisive role in tourism economic activities.

In terms of the structural characteristics of the individual network, D23, D58, and D48
show a strong centrality and are the core of the tourism economic cooperation network.
These national parks have unique geographical locations and convenient transportation
facilities. In addition, they have an inseparable relationship with the local government’s
vigorous publicity and their own attractiveness, which is consistent with Peng’s [50]
conclusion. Core national parks also promote the development of surrounding national
parks and the coordinated development of tourism between regions, which is similar to
the finding from the study conducted by Casanueva et al. [31].

With regards to the cohesive subgroup analysis, the spatial network structure of
tourism economy among national parks in the central region is at the initial stage of block
formation. The agglomerated subgroups and small groups formed are basically the same
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with the geographical distribution of each city. There is a general interaction among the
agglomerating subgroups in the national parks. As the distance increases, the radiative
force of the subgroup decreases gradually. To promote tourism economic integrations and
connections, therefore, it is urgent to break the barrier of administration division among
various plates. This finding broadly supports the evidence from Sun et al. [51].

5.2. Theoretical Implications

The current study makes several academic or theoretical implications. First, our
research demonstrates the cooperation of national parks through tourism economic flows,
which can more comprehensively and objectively reflect the situation. It is conducive
to better integrate regional tourism resources and promote regional tourism economic
development levels to reflect tourist attractions cooperation through tourism economic
flow for the first time. Tourist attractions are based on the flow of tourists, and our research
adds tourism economic flow to this.

Second, in terms of research methods, this study analyzes the network structural
characteristics and nodes roles of national parks through tourism economic flows from the
perspective of a “network” using the SNA method. Meanwhile, this research constructed
the applicable and innovative method to measure the strength of tourism economic con-
nection. The modified gravity model is used to obtain the strength of tourism economic
connections between tourist attractions across the region. The number of tourists, tourism
total income, and area of the scenic area is selected as the quality of tourism and the
geographical space distance is used as the distance between the two scenic areas.

Third, there is extensive research regarding a single case study, but the study of cross-
border tourism cooperation has been limited and merits further discussion. According
to Milenković’s [52] study, the cross-border tourism areas have become a new focus of
regional cooperation due to their huge development potential. By studying the network
evolution process of cross-border regions, this research has made a contribution to the
sustainable development of tourism economy.

5.3. Practical Implications

This study provides important practical implications to government officials, poli-
cymakers, and other stakeholders. Moreover, it provides a policy guidance for regional
cooperation in Central China and provides a reference for other regions. First, managers
are supposed to realize the importance of establishing coordination mechanisms among
players in the destination (such as alliances). Furthermore, managers should establish
and improve regional tourism cooperation mechanisms, and realize such cooperation
mechanisms as joint development of tourist attractions, joint sharing of tourist information,
and joint recommendation of tourist sources.

Second, the Central Region of China should give full play to the role of the core tourist
attractions in the economic connection of tourism, as well as strengthen the economic
connection and cooperation between the core regions and the edge regions. Therefore,
it can improve the overall network efficiency of tourism economy. Lushan Mountain,
Shaoshan Scenic Area, Wudang Mountain, and other national parks are in the core area,
while Shennong Mountain, Damoushan Scenic Area, and other national parks are in the
edge area. Managers should continue to play the role of tourism economic radiation of
core tourist attractions and strengthen the transportation infrastructure.

Third, to break down the narrow local concepts and limits of administrative barriers
and enhance tourism economic cooperation among national parks, it is necessary to make
full use of the advantages of new media to further enhance the social influence of the
tourism industry brand in the area [53,54]. Some new social-media should be established
in order to accelerate the flow of tourism economic elements such as talents, technology,
capital, and information.
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6. Conclusions

We come to some interesting conclusions. First, the intensity of tourism economic
cooperation between national parks in the Central Region of China is unbalanced in
spatial distribution, which results from spatial distance, cultural distance, and social
distance [55]. Second, the role of network nodes can be effectively judged by measuring the
node-centrality indicators and structural hole indicators by conducting a node structure
analysis [56]. The network-structure analysis is of great significance to the research of
spatial network structural characteristics [57]. The empirical results indicate that the
tourism economic connection network of each national park in the central region presents
a multi-core model. D11, D23, D48, D58, and other national parks are all higher than other
nodes in the core of the tourism economic cooperation network, which play a key role
of “bridge” and “intermediary” in the transmission of regional tourism economic factors.
However, D01, D02, D03, and other national parks are at the edge of the tourism economic
contact network. Third, from the analysis of the aggregated subgroups, it can be seen
that there are four subgroups in the network, including subgroups composed of national
parks such as D48, D50, and D52. Agglomerating subgroups are the bridge between the
individual and the network of national parks.

Despite several implications, our study has limitations that can be addressed in the
future. First of all, the research in this paper reflects only a point in time. Through the
horizontal study of time, it can better explain the dynamic evolution of tourism economic
linkage and cooperation between regional scenic areas. Second, this study lacks the analysis
of influencing factors on the structure of tourism economic contact network in the scenic
areas. Future research can add influencing factor studies to more comprehensively display
the characteristics of the structure of tourist economic connection networks.
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