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Abstract: According to the complex adaptive systems theory, tourist destinations may be
regarded as complex adaptive systems formed by multiple adaptive agent interactions and
composed of an agent system, tourist attraction subsystem, tourist service facility subsystem,
and external environment system. This paper explores the spatial evolutionary progress of
the Southern Anhui tourist area. The period 1979 to 1990 comprised the formation stage of
spatial agglomerates, during which tourist attractions centering on Huangshan Scenic Area
and Jiuhuashan Scenic Area were gradually exploited and formed scale agglomeration;
tourism spatial structure began to show the characteristics of agglomeration development,
and Gini indexes of the number of tourists and tourism revenue increased significantly from
0.26 to 0.29, and from 0.33 to 0.35, respectively. From 1991 to 2008, the system experienced
a growth stage in which Huangshan Scenic Area and Jiuhuashan Scenic Area were further
developed with improved tourist service facilities. Rapid development of Xidi-Hongcun Scenic
Area and establishment of Fantawild Tourist Area promoted the formation of more spatial
agglomerates with larger scales; Gini indexes of the number of tourists and tourism revenue
presented fluctuating changes, reaching low points of 0.15 and 0.25 in 2000 and 0.12 and
0.22 in 2007, respectively. From 2009 to the present day, the system has remained in a
blowout-development stage, during which non-linear interactions among agents are
strengthened; various emerging development factors generate cultural tourism, vacation
tourism, rural tourism and other new tourism products jointly with traditional development
factors. New tourism products form a large number of new spatial agglomerates that are in-
terconnected, accelerating the spatial flow of tourists and tourism revenue and reducing the
differences in tourism development levels within the region; Gini indexes of the number of
tourists and tourism revenue declined steadily from 0.17 and 0.23 in 2009 to 0.12 and 0.15 in
2016.
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1 Introduction

The evolution of tourist destinations has always been an important aspect of study within
tourism geography; its research objective is to explore and understand the development
processes and characteristics of tourist destinations over a definite period of time (Chen et
al., 2011). The term “evolution” was derived from biology, originally referring to the phe-
nomenon of generational change that organisms exhibit. Later, the concept of “evolution”
was gradually applied to other disciplines, playing an especially vital role in the study of
social phenomena. Continuous improvement of the social economy has brought tremendous
change to modern tourism in both the operation mode and management mode of tourist des-
tinations, as well as influencing how tourists travel (Lu et al., 2016). The combined effects
of these changes have driven the constant evolution of tourist destinations. Studying the
evolutionary processes and characteristics of tourist destinations may allow examination of
the basic laws of tourism development and illumination of the main problems existing in
different development stages of tourist destinations. This contributes to identifying the future
development trend and direction of tourist destinations and providing certain scientific
guidance for the progress of tourist destinations.

Traditional theories of tourist destination evolution mainly focused on analyzing changes
in tourist destination elements, such as the representative life cycle theory proposed by But-
ler that divides the evolutionary stages of tourist destinations according to change in the
number of tourists (Bao, 1999). Many scholars carried out empirical research based on But-
ler’s life cycle theory to study the evolutionary characteristics of different types of tourist
destinations (Lu, 1997; Agarwal, 2002; Yuval and Shaul, 2004; Wen, 2007; Luis and Gemma,
2011; Caldicott and Scherrer, 2013). Others utilized this theory to develop theoretical con-
cepts and quantification methods of tourist destinations’ life cycles (Lundtorp and Wanhill,
2001; Shao and Gao, 2006; Yang, 2009; Zhang and Sun, 2012; Salvador, 2016). As the study
of tourism evolution developed further, scholars gradually extended their attention to the
development of tourist destinations to scenic spots, service facilities, transportation elements,
land use, and other aspects while acknowledging that the traditional life cycle theory was no
longer sufficient to explain evolutionary processes and mechanisms (Jin et al., 2009; Bao et
al.,2010; Wang et al., 2011; Ji et al., 2012; Geng and Song, 2013; Yang and Lu, 2013; Liao
etal.,2014; Xi et al., 2015; Wang et al., 2016; Pagliara et al., 2017; Hernandez et al., 2017,
Liu and Li, 2018). The advances of system sciences allowed scholars to successively apply
general system theory, dissipative structure theory, and system dynamics theory to the study
of tourist destination evolution in order to explain evolutionary processes and mechanisms
based on the perspective of the system and explore the characteristics of tourist destination
systems, such as integrity, organicity, dynamics, and non-equilibrium (Yang et al., 2009; Lu
and Bao, 2010; Liu et al., 2013; Olmedo and Mateos, 2015). However, few analyzed the
interaction of intra-systemic factors and most researches lacked theoretical models of the
intra-systemic mechanism.

The Complex Adaptive System (CAS) theory is the third-generation system theory de-
veloped on the basis of the first-generation system theories (represented by general system
theory and cybernetics) and second-generation system theories (represented by dissipative
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structure theory, synergy theory, and related theories). Proposed by John Holland in the
mid-1990s, it puts forward an “adaptive” view based on previous system theories and attrib-
utes systems’ presentation of various complex features to the adaptability of agents. This
provided a new perspective for revealing the processes and mechanisms of the complex sys-
tem of tourist destinations, as well as a scientific and theoretical method that is effective in
analyzing the interrelationship between microscopic behaviors and macroscopic changes of
systems. This paper utilizes complex adaptive system theory to explore the spatial structure
evolution law and its influencing mechanisms in Southern Anhui tourist area.

2 Methodology and data sources
2.1 Case location

The Southern Anhui tourist area generally refers to a region to the south of the Yangtze Riv-
er in Anhui Province, including Wuhu (excluding Wuwei County and Shenxiang Town of
Yuanhe County), Maanshan (excluding Hexian County and Hanshan County), Tongling,
Xuancheng, Chizhou (excluding the original Zongyang County of Anqing City) and Huang-
shan. It is a rare resource-rich area nationwide that possesses a multitude of high-quality
tourism resources. Currently, there are six national 5A tourist attractions (Figure 1), two
world heritage projects, five national nature reserves, and two state-list famous historical
and cultural cities (Table 1). As a key tourism development area in China, it is domestically
and internationally renowned for its beautiful natural scenery, time-honored history, and
splendid culture; its development processes, patterns, and mechanisms reflect the develop-
ment law of regional tourism to a certain extent. This paper analyzes the temporal organiza-
tion and spatial processes of tourism development in the Southern Anhui tourist area and
reveals its spatial evolution model in order to provide a theoretical reference for studying the
spatial evolution model of regional tourism.
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Figure 1 Location of Southern Anhui
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Table 1 Important tourism resources of Southern Anhui

Type Name

Huangshan Scenic Area

Jiuhuashan Scenic Area

Ancient Villages in Southern Anhui — Xidi and Hongcun (Xidi Scenic Area, Hongcun
Scenic Area)

5A tourist attractions Longchuan Scenic Area, Jixi County

Ancient Huizhou Culture Tourism Zone (The Ancient City of Huizhou, Chengkan,
Qiankou Private Residence, Tangmo, Tangyue Memorial Archway -Baojia Garden)

Wuhu Fantawild Tourist Area (Fantawild Adventure, Fantawild Magic Kingdom,
Fantawild Water Park, Fantawild Oriental Heritage)

) ) Mount Huangshan — cultural and natural heritage
World heritage projects
Ancient Villages in Anhui: Xidi, Hongcun — cultural heritages

Tongling National Nature Reserve for River Dolphins
Guniujiang National Nature Reserve

National nature reserves Shengjin Lake National Nature Reserve
Anhui National Nature Reserve for Chinese Alligators

Anhui Qingliangfeng National Nature Reserve

State-list famous historical ~Shexian County

and cultural cities Jixi County

2.2 Methodology

2.2.1 Theoretical model

The core idea of CAS (complex adaptive system) theory is that the dynamic nature of com-
plex evolution of systems originates from the adaptability of intra-systemic individuals;
these active and adaptable individuals are the agents of the system, which are the basic ele-
ments of CAS (Holland, 1992). The interactive mechanisms among various intra-systemic
agents and between agents and the environment are fundamental catalysts of systemic evo-
lution (Holland, 1992). CAS has seven basic characteristics: agglomeration, nonlinearity,
flow, diversity, identification, internal modeling, and building blocks. The first four are the
basic characteristics of CAS that function in adaptation and evolution; the latter three play a
role in the interaction between individuals and the environment (Holland, 2000).

CAS theory is the theoretical basis of this paper. According to the general properties of
the theory, tourist destination systems are considered complex adaptive systems formed by
the interaction of multiple adaptive agents. The basic structures of such systems can be di-
vided into an agent system, tourist attraction subsystem, tourism service facility subsystem,
and external environment system (Figure 2). Serving as the leading system of tourist desti-
nation systems, the agent system exchanges materials, energy, and information with the
tourist attraction subsystem, tourism service facility subsystem, and external environmental
system to promote the development and evolution of tourist destinations.

The foundational notion of CAS theory is exemplified by the adaptive evolution of mi-
croscopic agents that promote the hierarchical differentiation and diversity of macroscopic
systems and the spatial structure evolution of tourist destination systems can be understood
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as the spatial effect caused by agents’ adaptive behavior. Agents exert the “identification”
function of tourist attractions, which stimulates the consumption behavior of tourists, pro-
motes governments to formulate incentive policies and build tourism infrastructure, guides
the behavior of enterprises, residents, and non-governmental organizations (NGOs), and
impels the formation and development of spatial agglomerates by driving the spatial flow of
tourists and the gathering of tourist facilities. Spatial agglomerates constitute different types
and nodes of regional tourism development and the organic nodal links constitute the net-
works of regional tourism development. The formation and development of nodes and net-
works generate the flow of elements, including tourist flow, information flow, and capital
flow. Among these elements, tourist flow comprises the foundation that further promotes the
development of spatial agglomerates and the development of regional tourism networks.
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Figure 2  Structure model of a tourist destination system

During the evolution of tourist destinations, differences in the nature and extent of the
roles of various agents lead to non-linear changes in the internal structure of tourist destina-
tion systems. This results in non-linear changes in the relationship between tourist destina-
tion systems and external environment systems, leading to the differential development of
spatial agglomerates. In the meantime, diversified tourist attractions, tourist needs, and tour-
ism products produce diverse spatial agglomerates and spatial networks. The behavioral law
of agents that guides the formation and development of spatial agglomerates and spatial
networks in tourist destinations reveals the basic spatial structural evolutionary mechanism
within tourist destinations. As the basic spatial unit of tourist destination systems, the forma-
tion, development, combination, separation, competition, and cooperation of spatial ag-
glomerates reflect the evolutionary characteristics and processes of tourist destinations’ spa-
tial structure (Table 2).

Agents constantly adapt to changes in their environmental system and adjust their behav-
ior to generate a series of feedbacks that include increasing the quality and amount of tourist
attractions for the purposes of strengthening the identification function of spatial agglomer-
ates and improving the number, scale, and grade of spatial agglomerates. The formation and
development of spatial agglomerates encourage the adaptive behavior of agents. Increasing
numbers of agents participate in the renewal, replacement, and reorganization of internal
elements of tourist destination systems. The behavior of microcosmic agents ultimately
changes the structure of tourist destination systems as well as the exchange of materials and
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information between tourist destination systems and external environmental systems. Thus,

new characteristics of the spatial structure of tourist destination systems emerge.

Table 2 Basic characteristics of CAS and tourist destinations’ spatial structure

Basic characteris-

Development state of tourist destination

Spatial evolution of tourist destinations

tic of CAS systems
. . Spatial agglomerates constitute different types
Development of tourist attractions, con- P &8 . St yp
. . . o . and nodes of regional tourism development, and
Agglomeration struction of tourist facilities, and formation . .
the organic links of nodes constitute the networks
of agglomerates - .
of regional tourism development
The identification role of tourist attractions
stimulates the consumption behavior of tourists,
Establishment of core tourist attractions, promotes governments to formulate relevant
Identification response of tourism market, government policies and build tourism infrastructure, guide
guidance, and public participation. the agglomeration of enterprises, residents,
NGOs’ behavior, and drives the formation and
development of spatial agglomerates.
Flows promote the constant exchange of materi-
als, information and energy among various com-
Tourist flow, information flow, capital flow  ponents and subsystems of tourist destination
and other element flows emerge with the systems and between tourist destination systems
Flow formation and development of tourist des- and external environmental systems, stimulate

Non-linearity

Diversity

Internal modeling

Building block

tination systems, and tourist flow is the
basis.

Non-linearity of the interaction among
various agents of tourist destination sys-
tems and between agents and the environ-
ment

Diversity of agents’ behavior, diversity of
tourist destination systems’ elements and
components, diversity of external envi-
ronment systems

Specific behavioral norms and adaptation
laws of agents

Decomposition and reconstruction of
structural elements and components of
tourist destination systems

the absorption, transformation and metabolism of
elements of tourist destination systems, and drive
the formation and development of spatial ag-
glomerates.

During the evolution of tourist destinations, the
differences in the nature and extent of the roles of
various agents lead to non-linear changes in the
internal structure of tourist destination systems.
Consequently, it results in non-linear changes in
the relationship between tourist destination sys-
tems and external environment systems, which
further leads to the differential development of
spatial agglomerates.

Diversified tourist attractions, tourist needs, and
tourism products of tourist destination systems
produce diverse spatial agglomerates and spatial
networks.

The behavioral law of agents guides the forma-
tion and development of spatial agglomerates and
spatial networks of tourist destination systems,
reflecting the basic mechanism of spatial struc-
ture evolution of tourist destinations.

As the basic spatial unit of tourist destination
systems, the formation and development, combi-
nation and separation, competition and coopera-
tion of spatial agglomerates reflect the evolu-
tionary characteristics and process of tourist
destinations’ spatial structure.

Based on the above theoretical analysis, the spatial evolutionary process of tourist desti-

nation systems can be categorized into stages. The spatial evolution process of a tourist des-
tination system of this study is divided into three stages in terms of the formation and de-
velopment of spatial agglomerates: formation stage of spatial agglomerates, growth stage of
spatial agglomerates, and blowout stage of spatial agglomerates (Figure 3). The adaptive
behavior of agents remains foundational throughout the entire evolutionary process, exhib-

iting different behavioral patterns (Figure 4).
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(1) Formation stage of spatial agglomerates: The tourist destination system uses its supe-
rior resource endowments to form a few core attractions with prominent positions and posi-
tion them as conduits for the “identification” for the agglomeration of agents’ behavior.
Governments’ adaptive behavior plays a leading role. According to their understanding of
the external economic and social environment, governments at all levels formulate tourism
development policies, build tourism facilities, and develop tourism marketing around core
tourist attractions; governments also guide enterprises, residents, and NGOs to participate in
construction, marketing, and other activities. Additionally, tourist flow exhibits as a “flow-
ing” state with core tourist attractions as the main target, forming spatial agglomerates.

(2) Growth stage of spatial agglomerates: Governments pay more attention to providing
effective tourism development policies and tourism facilities, cultivating tourism profes-
sionals, and shaping tourism brands. The behavior of enterprises plays an important role in
promoting the construction of tourist destinations. Significant economic, social, and eco-
logical benefits brought about by the development of tourist destinations stimulate the
participation of residents and NGOs in the development of tourist destinations. The behavior
of various agents gradually expands spatial agglomerates’ scale, improves their functional
quality, and increases their number and types. Driven by the behavior of agents, the original
tourist attractions undergo a scale increase and functional quality improvement that further
attracts tourists and agglomerates tourist facilities, resulting in the rapid development of ex-
isting spatial agglomerates. In this way, other attractions with better resource endowments
can also be further developed to create a growing number of new spatial agglomerates.

(3) Blowout stage of spatial agglomerates: First, agent behaviors spring out. New needs of
tourists and new policies for tourism development come to the fore; new tourism enterprises,
infrastructures, and tourism facilities emerge; and new participatory behaviors of residents
and NGOs appear. Second, the interaction among agent behaviors is more effective. The
emerging behavior of agents not only expands the original agglomerates’ size, but also en-
hances their function and quality. Moreover, more extensive tourism resources are employed
more effectively, giving rise to new agglomerates. Agglomerates of different types, natures,
and scales are organically combined to form a larger and higher-level agglomeration net-
work that optimizes the spatial structure of the tourism system and enables the tourism sys-
tem to emerge with new diversity characteristics.

2.2.2 Gini index

Employing the principles of CAS theory, spatial evolution characteristics of a tourist desti-
nation can be defined as the formation, growth, and blowout of spatial agglomerates (Figure 3).
In this series of process, core indicators refer to changes in the number of tourists and tour-
ism revenue. Therefore, tourist numbers and tourism revenue were chosen as the indicators
to determine the specific development stage of tourist destinations.

Gini index is often used to determine the agglomeration degree of elements in geographi-
cal research. This paper also adopted the Gini index method to measure the agglomeration
state of tourist numbers and tourism income. Specifically, it referred to the urban Gini index
calculation method put forward by Alfred Marshall and the formula modified by Hu Xian-
yang et al. (2013) based on Marshall’s calculation method (Marshall, 1890) to finally obtain
the following two formulas that measure the agglomeration degree in the Southern Anhui
tourist area.
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G=T/28(n-1) (D)
,_ R
S 28'(n-1) 2)

As manifested in Formulas (1) and (2), G indicates the Gini indexes of tourist numbers;
G' indicates the Gini index of tourism revenue; 7 is the sum of absolute values of the differ-
ence in number of tourists between each city in the region; R is the sum of absolute values of
the difference in tourism revenue between each city in the region; S is the sum of number of
tourists in these cities; S’ is the sum of tourism revenue in these cities; and n refers to the
number of cities in the tourism circle. Gini index has a value range of 0—1. The closer its
value is to 0, the more dispersive the number of tourists or tourism revenue’s distribution is;
the closer its value is to 1, the more concentrated the number of tourists or tourism revenue’s
distribution is.

2.3 Data sources

Tourist numbers and tourism revenue in the cities involved in the study were obtained from
the Anhui Statistical Yearbook from 1981 to 2017. Data of tourist numbers and tourism rev-
enue at each scenic spot in various scenic areas were derived from the Anhui Provincial
Commission of Tourism Development and various local tourism committees. Road and
railway traffic route maps and tourist attraction distribution maps were excerpted from the
Anhui Tourist Traffic Map. G-series high-speed rail traffic distributions were derived from
the China High-speed Railway Network. Additionally, a few relevant data were obtained by
referencing other literature, which will be explained in the following analysis.

3 The spatial evolution process and characteristics of the tourist destina-
tion system in Southern Anhui

Based on the evolutionary stages of tourist destination systems described by the above theo-
retical model, combined with the agglomeration degree reflected by tourism Gini indexes,
the spatial evolution process of the Southern Anhui tourist area was divided into different
time periods to further analyze the developmental characteristics of the tourist destination
system. The results are shown in Table 3. An analysis was performed on the spatial evolu-
tionary processes and characteristics of the tourist destination system in Southern Anhui by
examining three different stages.

3.1 Formation of spatial agglomerates

The years 1978 to 1990, comprised the formation stage of spatial agglomerates of the tourist
destination system in Southern Anhui. This stage was characterized by the agglomeration
effects produced by development and utilization of tourist attractions. Additionally, Huang-
shan Scenic Area and Jiuhuashan Scenic Area became the core attractions of the tourist des-
tination system in Southern Anhui, where tourist numbers and tourism revenue increased
rapidly, thus influencing the formation of spatial agglomerates. The concentration of tourism
development in the region was relatively high and tourism Gini indexes grew significantly.
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This stage occurred in the early phase of state reform and opening, during which the state
attached great importance to and encouraged the development and utilization of the rich
tourism resources in Southern Anhui. Meanwhile, the Anhui Provincial Government and
local governments actively responded to the call of the state, focusing on building and pub-
licizing a number of resource endowments such as Huangshan Scenic Area, Jiuhuashan Sce-
nic Area, Qiyunshan Scenic Area, and Taiping Lake, as well as carrying out significant lev-
els of work around infrastructure construction and scenic spot marketing (Table 3). Among
these scenic spots, Huangshan Scenic Area and Jiuhuashan Scenic Area became the core
attractions in the Southern Anhui tourist area with their unique natural scenery and humanis-
tic characteristics, thus developing an important “identification” for the agglomeration of
tourist flow. In particular, Huangshan Scenic Area not only occupies an important position in
Southern Anhui, but is also highly influential across the country. In 1985, Huangshan Scenic
Area was rated as one of the “Top Ten China Attractions”. In 1988, it was identified as the
only key mountain tourist area in China. In 1991, Huangshan Scenic Area ranked third after
Three Gorges Scenic Area and Guilin Lijiang Scenic Area among the top 40 national tourist
attractions by the National Tourism Administration. Jiuhuashan, Huashan, and Songshan —
also mountain-type scenic areas — were selected for data comparison in order to further ex-
amine the tourism development status of Huangshan Scenic Area. As shown in Table 4, the
number of tourists in Huangshan Scenic Area is significantly higher than that in Jiuhuashan,
Huashan, and Songshan scenic areas during the same period, which proves that Huangshan
Scenic Area occupies a prominent place in national mountain-type scenic areas.

Table 4 A contemporaneous comparison of number of tourists between Huangshan and other scenic areas

Huangshan Jivhuashan Huashan Songshan
Year 1985 1990 1985 1990 1985 1990 1990
Number of tourists 46 67 21 433 33515 32161 10

(ten-thousand person-time)

As shown in Figure 5, tourist numbers and total tourism revenue in Huangshan Scenic
Area and Jiuhuashan Scenic Area escalated steadily during this period. The growth rate of
number of tourists and tourism revenue rose sharply, indicating that tourist numbers and
tourism revenue began to agglomerate in Huangshan Scenic Area and Jiuhuashan Scenic
Area. According to Figure 6, from 1978 to 1990, Gini indexes of tourist numbers and tour-
ism revenue increased from 0.26 and 0.33 to 0.29 and 0.35, respectively, which further indi-
cates that this stage displayed a significant agglomeration effect.

During this period, the increase in the number of tourists visiting Huangshan Scenic Area
and Jiuhuashan Scenic Area stimulated the adaptive behavior of enterprises, increasing the
establishment of tourist enterprises such as hotels (guesthouses) around core tourist attrac-
tions. The number of hotels (guesthouses) around Huangshan Scenic Area and Jiuhuashan
Scenic Area reached 7 and 2 in 1990, respectively.

Southern Anhui exhibited a low level of accessibility in this stage. Although there were
water and land main lines like Yangtze River Channel, Anhui-Jiangxi Railway, and National
Highways 318 and 205 passing through the region, accessing the area was still inconvenient
due to low-graded transport lines with slow traffic speeds. At this time, all cities and scenic
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areas relied mainly on highway traffic to connect with each other. However, the highway
mileage and levels were low. Third and fourth-grade highways accounted for about 70%,
which led to weak internal communication within the region (Lu, 1995) and poor mobility of
tourists among various cities and scenic areas.

E 1200 (a) Number of tourists 1400000 (b) Tourism revenue
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Figure 6 Variation trend of tourism Gini indexes in Southern Anhui tourist area during 1980-2016

3.2 Growth of spatial agglomerates

From 1991 to 2008, the tourist destination system of Southern Anhui entered the growth
stage of agglomerates. This stage was primarily characterized by the fully-developed tour-
ism of Southern Anhui, as exhibited by the further exploitation of tourist attractions, up-
grading of tourism facilities in Huangshan Scenic Area and Jiuhuashan Scenic Area, estab-
lishment of Xidi-Hongcun Scenic Area and Wuhu Fantawild Tourist Area as new core tourist
attractions, and increase of spatial agglomerates. Tourism development in the region tended
to be balanced, spatial concentration gradually decreased, and tourism Gini indexes de-
clined.

The beginning of the 1990s brought about improvements to national economic and social
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development. The implementation of the new holiday system increased national tourism
spending power and willingness to travel, providing a productive external environment for
the development of the Southern Anhui tourist area.

Responding to changes in the external environment, governments at all levels enacted
relevant policies and regulations to support tourism development and continuously
strengthened infrastructure construction, which greatly improved the traffic environment in
Southern Anhui during this period (Table 3). Under governmental guidance, the enthusiasm
of enterprises was mobilized and they started to invest in more tourism construction activi-
ties. Huangshan Tourism Development Co., Ltd. and Jivhuashan Tourism Development Co.,
Ltd. were established in 1996 and 2000, respectively. The two companies promoted the
establishment of hotels, travel agencies, restaurants, and other tourist enterprises in scenic
spots and surrounding areas while strengthening the construction of tourist facilities such as
hotels and cableways (Table 3). In 2000, the CPC Anhui Province Committee and the Anhui
Provincial Government accelerated the tourism development policy of “two mountains and
one lake” to stimulate the rapid development of Huangshan Scenic Area and Jiuhuashan
Scenic Area and strengthen their “identification” function. As shown in Figure 5, during this
period, tourist numbers and total tourism revenue in the two scenic areas continued to
increase. Despite the fluctuating growth rate of tourist numbers and tourism revenue, the
overall growth remained positive, which shows that Huangshan Scenic Area and Jiuhuashan
Scenic Area exhibited significant agglomeration effects.

While Huangshan Scenic Area and Jiuhuashan Scenic Area were developing day by day,
Southern Anhui continued to exhibit the products of rich cultural tourism resources and the
development of new tourist attractions, represented by Xidi and Hongcun Ancient Villages
during this period. As early as the end of the 1980s, Xidi and Hongcun had begun to attract a
small number of tourists with old-fashioned sightseeing and by virtue of their location ad-
vantage near Huangshan Scenic Area. Around 1990, a small quantity of family hotels and
eateries appeared in Xidi and Hongcun, but there were no large-scale and specialized tour-
ism service facilities; the phenomenon of “agglomeration” just began to appear at this time.
In the mid-to-late 1990s, related enterprises began operating in Xidi and Hongcun, playing a
leading role in promoting the development of the local tourism (Table 3). Residents bene-
fited from tourism development and actively participated in its development (Table 3). In
2000, Xidi and Hongcun Ancient Villages were listed in the World Cultural Heritage List,
becoming the first world cultural heritage sites among Chinese historical villages and local
culture and the second world heritage sites in Southern Anhui tourist destinations. This suc-
cess positioned Xidi and Hongcun as the new core tourist attractions that began to fulfil the
“identification” role. As shown in Figure 7, tourist numbers and tourism revenue in Xidi and
Hongcun began to increase slightly during this period; the growth rate of number of tourists
and tourism revenue maintained a positive growth, indicating that number of tourists and
tourism revenue began to gather in Xidi and Hongcun to form new spatial agglomerates. The
exception to this positive growth is 2003, which may be explained by the regional effects of
SARS.

In addition to the development and utilization of existing natural and cultural resources,
Southern Anhui continued to be a site in which the application of modern technology created
new tourist attractions, most prominently represented by Wuhu Fantawild Tourist Area. As
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Figure 7 Change of tourism indicators in Xidi, Hongcun, and Fantawild tourist areas during 19932016

early as the end of the 20th century, the triumph of Shenzhen Splendid China, China Folk
Culture Village, and other scenic locations led to the sharp increase in construction of do-
mestic theme parks. Under this new development trend, the Wuhu Municipal Government
seized the opportunity to attract foreign businesses and investment, seeking a breakthrough
in tourism development and industrial transformation. In 2004, the Wuhu Municipal Gov-
ernment and Shenzhen Huagiang Holdings Limited reached a cooperation agreement that
established a plan to build a boutique tourist area in Wuhu City, with large theme parks
comprising the main body. In October 2007, the first phase of Wuhu Fantawild Tourist Area
was finished for a soft opening. The tourist area was officially open in April 2008. During
the May Day Holiday in 2008, visitors of Fantawild Adventure reached more than 60,000,
with the number of receptions exceeding that of Huangshan Scenic Area and second only to
that of Jiuhuashan Scenic Area. During the National Day Holiday in 2008, Fantawild Ad-
venture received as many as 132,000 visitors. It can be observed from Figure 7 that tourist
numbers and total tourism revenue in Fantawild Tourist Area began to increase gradually
from 2007 to 2009; the growth rate of number of tourists and tourism revenue also increased
significantly, reflecting that Fantawild Tourist Area began to exhibit an agglomeration effect
and became a new spatial agglomerate.

According to the trend of tourism Gini indexes in Figure 6, Gini indexes of tourist num-
bers and tourism revenue fluctuated, and there were two low-value inflection points in 2000
and 2007, which correspond to the inclusion of Xidi and Hongcun in the World Heritage List
and the opening of Fantawild Tourist Area, indicating that the formation of new spatial ag-
glomerates caused the tourists and tourism revenue originally concentrated in Huangshan
Scenic Area and Jiuhuashan Scenic Area to “diverge”. Hence, the spatial agglomeration de-
gree of tourism elements in Southern Anhui tourist area began to decrease.
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3.3 Blowout of spatial agglomerates

The third stage began in 2009 and extends to the present day. New tourist demands and new
policies for tourism development emerge at the national macro-environmental level: new
infrastructures and tourism facilities, scenic areas, tourism enterprises, and tourism products
proliferate in the Southern Anhui tourist area. The development conditions become increas-
ingly mature, agents of the system further adapt to various changes in the external environ-
ment, and the interaction among agents and between agents and the environment is enhanced
(Figure 4). It is found that national income and the capacity for tourism consumption have
increased, with per capita tourist spending reached nearly 900 yuan in 2017. The willingness
to travel has also increased: the 2017 per capita travel rate was 371% compared to 140% in
2010. Tourism has become a daily demand for the public. While the proportion of sightsee-
ing tours begins to decrease, the proportion of vacation and leisure tours grows steadily.
Sightseeing, vacation, and leisure tours turn into the major purpose of the public travel. The
diversified tourism market demands put forward new requirements for the development of
Southern Anhui tourist area.

During this period, the rapid transit system in Southern Anhui was fully developed. The
Anhui section of the South Yangtze River Expressway (Wuhu — Dongzhi), Jixi — Huangshan
Expressway, Huangshan — Qimen — Jingdezhen Expressway, and the Xuancheng to Jixi sec-
tion of Yangzhou — Jixi Expressway were successively completed in 2009, 2010, 2013, and
2014, forming a well-established expressway network system, where Huangshan City and
Chizhou City are located at the convergence zone of several expressways. Chizhou Jiu-
huashan Airport was opened to the public in 2013. The Hefei to Fuzhou section of Beijing —
Fuzhou G-series High-speed Rail and Nanjing — Anqing G-series High-speed Rail were open
to traffic in 2015, which have significantly improved the accessibility of inner and outer
Southern Anhui, connected the Yangtze River Delta region and the customer market of sur-
rounding cities, expanded the scale of tourist flow, and facilitated tourist flow into and out of
Southern Anhui as well as internal flow within the region. In addition, Huangshan — Hang-
zhou G-series High-speed Rail that is expected to be open to traffic in December 2018,
Shangqiu — Hefei — Hangzhou G-series High-speed Rail that is expected to be open to traffic
in 2019, and some other G-series high-speed rails that are under construction and planning
allow Southern Anhui to enter the era of rapid rail transit. The rail traffic represented by
high-speed rail and inter-city railway leads to all-round improvement of the regional con-
nectivity.

In addition to strengthening the construction of transportation infrastructure, governments
actively respond to changes in external environment such as tourism demand and formulate
and implement a series of policies to guide the transformation and upgrading of Southern
Anhui tourist destinations (Table 3).

The development of cultural tourism has been promoted since 2009. In 2010, the Con-
struction Project of Huizhou Cultural and Ecological Protection Experimental Area declared
by the Anhui Department of Culture was selected as one of the ten major innovation projects
of national culture’s science and technology, which increases the influence of Huizhou cul-
ture. In 2011, Xidi and Hongcun were rated as National 5A tourist attractions, while the
scale of tourist flow continued to grow (Figure 7). Meanwhile, a number of new Huizhou
cultural tourist attractions emerged in Southern Anhui, including Huangshan City’s Huizhou
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Ancient City, Tangyue Memorial Archway: Baojia Garden, Tangmo, Qiankou Private Resi-
dence and Chengkan Scenic Area, and Jixi Longchuan Scenic Area; the scale of tourist flow
increases each year (Figure 8). From the beginning of 2011, the Huangshan Municipal Gov-
ernment has integrated the five ancient tourist attractions of Huizhou Ancient City — includ-
ing Tangyue Memorial Archway: Baojia Garden, Tangmo, and Qiankou Private Residence —
to create the Ancient Huizhou Culture Tourism Zone. This zone was officially approved as
the national 5A tourist attraction in 2014. Likewise, Jixi Longchuan Scenic Area was also
approved as the national 5A tourist attraction in 2012. Overall, Huizhou cultural tourism
plays a crucial role as the major brand of tourism in Southern Anhui.

(a) Number of tourists (b) Tourism revenue

- Tangyue Memorial Archway
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—e— Huizhou Ancient City
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Figure 8 Change of tourism indicators in various scenic spots of Ancient Huizhou Culture Tourism Zone and
Jixi Longchuan Scenic Area during 2009-2016
Note: Because the entrance tickets of Qiankou Residence are free, there are no available tourism revenue data.

Jiuhuashan Buddhist cultural tourism and Qiyunshan Taoism cultural tourism developed
rapidly as well. The opening of Jiuhuashan Dayuan Cultural Park reinforced the “identifica-
tion” role of Jiuhuashan Scenic Area and boosted its function of gathering tourist flow. In
2012, Jivhuashan Scenic Area received more than 6 million tourists and the tourist flow
progressively increased during 2013-2016 (Figure 5). For the past few years, Qiyunshan
Scenic Area’s scale of tourist flow and tourism revenue achieved rapid growth (Figure 9).

Huizhou cultural tourism and religious cultural tourism have become the major brands of
tourism in Southern Anhui. The Anhui Provincial Government approved the establishment
of Southern Anhui International Tourism and Culture Demonstration Zone in 2009 to further
promote the development of tourism in Southern Anhui. In March 2014, with the approval of
the State Council, the Outline of Construction and Development Plan of Southern Anhui In-
ternational Tourism and Culture Demonstration Zone was approved by the National De-
velopment and Reform Commission, requiring that the demonstration zone would be built as
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Figure 9 Number of tickets sold and ticket income in Qiyunshan Scenic Area during 2009-2016

a world-class tourist destination. As core regions of the demonstration zone, the tourism de-
velopment of Huangshan City and Chizhou City has increased to the national level and pro-
vided a demonstration for national tourism development.

The development of ecological tourism has been stimulated. Southern Anhui is situated
within a favorable ecological environment and is filled with abundant ecological tourism
resources. Chizhou City became the first national ecological economic demonstration zone
in China in 1996 and Huangshan City was selected as one of the first national ecological
civilization demonstration zones in 2014. Before 2016, there were a total of 5 national na-
ture reserves in Southern Anhui, including Guniujiang National Nature Reserve (Qimen
County, Shitai County), Qingliangfeng National Nature Reserve (Jixi County, Shexian
County), National Nature Reserve for River Dolphins (Tongling City, Chizhou City), Sheng-
jin Lake National Nature Reserve (Dongzhi County), National Nature Reserves for Chinese
Alligators (Xuanzhou District of Xuancheng City, Guangde County, Langxi County,
Jingxian County, and Nanling County), and more than 10 provincial nature reserves includ-
ing Mount Shili Nature Reserve and Jiulongfeng Nature Reserve. High-quality ecological
resources have been effectively utilized and transformed into high-grade tourism resources.
Ecological scenic areas share more than half of the existing national 4A and above grade
tourist attractions in Southern Anhui, which indicates the rise of ecological tourism.

The natural and cultural environment in Southern Anhui provides a solid foundation for
the development of vacation and leisure tourism that allowed for the establishment of a
number of high-grade leisure and holiday tourist destinations such as Taiping Lake Scenic
Area, East Huangshan Holiday Resort, Fengle Lake, Xinhui Tiandi: Ravishing Hot Spring,
and Xin’an River Waterfront Tourism Area. Taking Taiping Lake Scenic Area as the repre-
sentative, Crowne Plaza Hotels & Resorts, International Centre for Bamboo and Rattan,
Dingxiang Garden Centre, and other leisure and holiday facilities have been constructed in
recent years, which optimizes the tourism product system and drives the development of
leisure and holiday tourism of Taiping Lake (Figure 10).

The development of rural tourism has been accelerated. The natural environment and his-
torical culture in Southern Anhui have formed a local space with unique natural and human-
istic customs. It has become a hot spot for rural tourism, providing the foundation for the
emergence of a number of high-quality rural tourist attractions. Before 2016, there were ap-
proximately 850 provincial star-rated “agritainment” establishments in Southern Anhui
tourist area, including 445 four-star and above star-rated “agritainment” establishments that
form an agglomeration.
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Figure 10 Change of number of tourists and tourism revenue in Taiping Lake during 2009-2017

The development of tourism is encouraged throughout the entire region. Since the ap-
proval of the Outline of Construction and Development of Plan of Southern Anhui Interna-
tional Tourism and Culture Demonstration Zone, the demonstration area has continuously
promoted resource integration, launching a series of tourism boutique routes that include the
“Two Mountains and One Lake” Green Tour, World Heritage Tour, Famous City-Lake
-Mountain Tour and so forth. A variety of unique cultural tourism products such as the
Huizhou Folk Custom Tour, Huizhou Celebrity Hometown Tour, Riverine Wetland Tour, and
Xin’an River Landscape Gallery Tour. Beyond that, the construction of tourism infrastruc-
tures has been accelerated, including the provision of tourist traffic signs on national and
provincial highways and arterial traffics. The development of wisdom tourism has vigor-
ously carried forward. A total of 87 national 4A tourist attractions in the demonstration area
are connected to the Anhui Tourism Monitoring Center and all tourism departments in the
demonstration area are connected to the “Wanyoutong” tourism platform in Anhui Province,
which created the four-level linkage among province, cities, counties and scenic areas. WiFi
has begun to be implemented at 4A and above grade tourist attractions, four-star and above
tourist hotels, and five-star “agritainment” establishments in the demonstration area.
Through these interactions, the tourism pattern of Southern Anhui has begun to take shape.

Diversified tourism products attract more tourists and adapt to the market demand. By
taking advantage of development opportunities, the tourism enterprise development is pro-
moted, creating the environment in which hotel-oriented tourism enterprises consistently
flourish. Before 2016, there were almost 150 star-rated hotels in Southern Anhui tourist area,
65 of which are rated at four stars or above. As a result, the tourism service capacity in this
area has been significantly enhanced.

New types of tourism products form a vast number of new spatial agglomerates that are
interconnected to generate an agglomeration network. Elements are continuously exchanged
between the nodes in the agglomeration network, accelerating the spatial flow of elements
such as tourists and tourism revenue and further reducing the differences between various
tourist destinations. As presented in Figure 6, Gini indexes of tourist numbers and tourism
revenue both present a continuous downward trend after 2009, which reflects the diminish-
ing gap between the distribution of tourist numbers and economy in the inner region of
Southern Anhui and the gradual balancing trend of the tourism developmental level at all the
tourist destinations.

Along with the development of the agglomeration network, the original core agglomerates,
such as Huangshan Scenic Area, Jiuhuashan Scenic Area, Xidi-Hongcun Scenic Area, and
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Fantawild Tourist Area, have underwent heightened development; their status as core ag-
glomerates has been further strengthened. The Xihai Grand Canyon area was developed in
Huangshan Scenic Area to expand the tourism capacity of the scenic area and rebuilt the
Beihai Hotel, Xihai Hotel, Cloud Valley Temple, and Jade Screen Tower Cableway to en-
hance the reception capacity and turnover capacity of the scenic area. Dayuan Cultural Park
elevates the influence of Buddhist culture and tourism in Jivhuashan Scenic Area. Further-
more, Wuhu Fantawild Tourist Area has added several projects such as Fantawild Water Park
and Fantawild Oriental Heritage to enrich and diversify its theme, attracting an increasing
number of tourists (Figure 7).

Agents of the tourist destination system in Southern Anhui actively respond to changes in
the external environment; the interactions among various agents and between agents and the
environment are reinforced (Figure 3), which stimulates the blowout of new features in the
system and the exploitation and utilization of tourist attractions in Southern Anhui. More-
over, the products of cultural tourism, rural tourism, ecological tourism and vacation tourism
are developed based on the sightseeing tour products, which profoundly affect the spatial
structure of tourist destinations in Southern Anhui (Figure 11) and the formation of a net-
worked tourism spatial structure.

(a) Formation of spatial agglomerates (b) Growth of spatial agglomerates  (c) Blowout of spatial agglomerates

Mananshan Citg

Fantawild Tourist Area

% Core attraction (> Spatial agglomerate O Tourist area

Figure 11 Evolution diagram of tourism spatial structure of Southern Anhui

4 Conclusions

(1) The evolution of the complex system of tourist destinations is a process of constant
agglomeration and recombination of all intra-systemic elements and components that are
generated from the interactions of multiple agents such as governments, enterprises, resi-
dents, NGOs, and tourists The interactions between subsystems such as the tourist attraction
subsystem, tourism service facility subsystem and external environmental system are also
integral to the evolutionary processes of this complex system. Tourist attractions are the key
identification factors that promote the behavioral agglomeration of agents. Changes in
number and type of tourist attractions affect changes in the functional mechanism of the
identification, which drives changes in tourist behavior, orientation of government policies,
and investment and operation mode of enterprises. It facilitates the exchange of materials
and information between all intra-systemic components and between systems and their ex-
ternal environments, thereby generating “flow” effects. Tourist flow is the most important
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“flow” component of tourist destinations; the “flow” effect allows systems to continuously
absorb new development elements that stimulate the further agglomeration and recombina-
tion of the primary elements of tourist destination systems and form the building block me-
chanism.

Under the function of the internal modeling of agent behavior, the adaptive differences of
each agent result in the differences in government policy effect, corporate investment benefit,
activity of residents and NGOs, and tourist demand preference. These differences will be
inevitably projected into certain spaces that lead to internal polarization and external growth
of the spatial structure of tourist destinations generating spatial agglomerates of various
scales, grades, and types and forming the building block mechanism of spatial organization.

(2) The spatial structure of tourist destinations reflects their spatial development, which
undergoes a complex evolutionary process, beginning with the formation of spatial agglom-
erates to their growth and eventual blowout. The adaptive mechanism of agents is the key
driving force for the evolution of systems. At the formation stage of spatial agglomerates,
governments served as a crucial guiding role, establishing the “identification” of tourist des-
tinations and motivating enterprises to invest in building tourist attractions, tourism infra-
structure, and service facilities. During the growth stage of spatial agglomerates, govern-
ments enabled enterprises to exert more active roles through the macro-level guidance tools
of policies and planning. Concurrently, the role of market demand gradually became promi-
nent and the development model of tourist destinations became more diversified and flexible
following the joint effects of market mechanisms and government regulations. At the blow-
out stage of spatial agglomerates, governments primarily formulate regional and industrial
development policies, strengthen the establishment of major infrastructure, such as transport
infrastructure, and provide more favorable policy and infrastructure environments for the
development of tourist destinations. Moreover, market effect is more active. Tourist destina-
tion systems not only provide economic benefit, but also provide great social, cultural, and
ecological benefit, which further satisfies the interest appeal of different agents and moti-
vates agents to participate more actively in the development of tourist destinations. Simul-
taneously, diversified tourism products and spatial agglomerates emerge, and the numerous
and diversified spatial agglomerates form a tourism network through interaction.

(3) As tourist destination systems mature, the differences between levels of development
within the system continuously diminish until tourist flow and tourism revenue reach a rela-
tive equilibrium within the system. As a result, spatial agglomeration of the system lan-
guishes continually, and tourism Gini indexes exhibit the trend of gradual decline.

(4) Optimizing and improving tourist destination systems requires coordinating the inter-
nal and external development elements and establishing a benign development mechanism
among various elements. On one hand, it is necessary to explore potential advantages of the
resources of tourist destinations and enhance the capability of transportation and other infra-
structures for the purpose of producing more development and improvement opportunities
for tourist destinations; on the other hand, it is crucial to comply with economic and social
development at home and abroad, clarify the positioning and targeting of regional tourism
development, set and implement relevant policies, guide the development of tourist destina-
tions, and promote the networking development and global evolution of tourist destinations.

(5) Research on the developmental processes and mechanism of tourist destination sys-
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tems — based on the theory of complex adaptive systems — is still in an early stage and faces
certain limitations. Regrettably, an effective quantitative measure of the nonlinear interac-
tion of intra-systemic elements has not been adopted. In the case that interaction forces
among components of the complex system of tourist destinations are quantized, it is believed
that the developmental characteristics of systems at different evolutionary stages can be
identified more accurately and objectively. Based on a comprehensive analysis of develop-
ment status and future predictable development conditions, future development trends were
analyzed. It was found that some uncertain factors still exist that may affect the future trend
analysis but these factors do not influence the judgment of the overall development trend.
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