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Reconstruction of settlement spaces is the process of optimizing and
reorganizing the internal resources of a settlement, which is of great
significance to settlement development. In this study, we used the land-use
transfer matrix, land-use dynamics, building density, mean building height, and
plot ratio in four time series to explore Jinshitan 2-dimensional and 3-
dimensional space, production space reconstruction and its drivers. The
conclusions were as follows: 1) 82.288% of cultivated land that was lost
during the study period was transformed as construction land, which was
concentrated in patches; 2) showed a high degree of consistency in terms
of building density, mean building height, and floor area ratio; 3) domestic
tourists accounted for the majority of tourism, and the population structure
exhibited a non-agricultural transformation; and 4) the spatial reconstruction of
Jinshitan has benefited from natural resource endowment, government policy
guidance, market orientation, and participation of social subjects. This study
suggests that Jinshitan should focus on protecting the natural environment and
strengthening humanistic care in the future, and hopes to provide reference for
the urbanization development of other tourism-oriented settlements.

KEYWORDS

tourism urbanization, spatial reconstruction, sustainable development, human-land
relationship, jinshitan

1 Introduction

Tourism urbanization is an important model of new urbanization in China. Tourism-
oriented towns indicate those in which tourism is the driving force behind the
development of local urbanization (Li and Xi, 2019; Yang, et al, 202la). Town
settlements are places of production and life that support the relationship between
humans and nature, and the survival and development of residents. With the rapid
advancement of urbanization and rural revitalization, the problem of land resource
shortages in settlements has gradually emerged, and the demand for land resources during
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the transformation and development of settlements has resulted
in land availability problems (Yang, et al., 2018a; Long and Qu,
20185 Jin, et al,, 2020). Research on the influencing mechanism of
the spatial reconstruction of tourism-oriented towns can not only
promote the appropriate use of regional resources, but also
provides a scientific basis for the sustainable development of
the region.

At the end of the 19th century, international scholars began
to study the origin and functions of settlements. They then
in-depth of types,
development plans, and their evolution (Hall, 1931; Bensimon,
1970; Pallot, 1979). With accelerated urbanization, the industrial
structure of villages and towns with endowment resources has

conducted explorations settlement

begun to transform and develop accordingly. Transformation
from traditional agriculture to tourism, industry, and mining
gradually led to a variety of new settlements. Since then, many
scholars have conducted research on settlement reconstruction
based on the theoretical perspectives of the relationship between
mankind and nature, transformation and development,
material-social coupling, production, and ecological life
(Wang and Xiao, 2020; Zhu, et al, 2020; Liu, et al.,, 2021).
Numerous urban diseases, such as disorderly expansion of
construction land, settlement hollowing, and destruction of
the the

reconstruction of settlement space (Li, et al., 2014; Yao and

ecological environment, could be caused by
Xie, 20165 Xie, et al., 2017). Appropriate use of land resources in
the process of settlement space reconstruction is particularly
important, and studies have been conducted on future land-use
change trends and land remaining potential (Ma, et al., 2018;
Yang and Pu, 2020; Zekan, et al., 2022). The reconstruction of
settlement spaces not only includes the reintegration of
settlement land resources but is also closely related to human
activities (Yang, et al,, 2016; Kong, et al., 2019). With the increase
in urbanization, young people from rural areas have begun
relocating to cities, and the development of urban and rural
areas has become increasingly unbalanced, thus forming a dual
urban—rural model. After 2000, the Chinese government adopted
policies to implement the coordinated development of urban and
rural areas to alleviate the increasingly imbalanced urban—rural
dual structure. Since then, the urban—rural dual structure has
gradually shifted toward urban—rural integration, and the
settlement spaces of villages and towns have undergone
dramatic changes (Xu et al, 2014; Chan and Wei,
2019).  Study that the drivers of the spatial
reconstruction of tourism-oriented settlements is the result of

shows

internal and  external forces, including resources,
markets, government, residents, enterprises, transportation,
and socio-economic factors, etc. (Gao and Cheng, 2020; Chai,
et al., 2021).

Scholars in China and abroad have conducted related

research on the evolution and sustainable development of

tourism-based  settlements, and foreign scholars have
conducted research on  tourism-oriented  settlement
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urbanization. In the 1990s, Jurdao first began to explore
tourism development in small towns in mountain villages
(Dennison, 1991), and foreign scholars began to pay attention
to research related to tourism-oriented settlements, including
tourism urbanization, appropriate utilization of tourism
resources, tourism development impact, and urban tourism
(Perdue, et al, 1990; Gladstone, 1998). While urbanization
and tourism development promote rapid economic growth,
they can also lead to certain environmental problems (Raza,
etal, 2021). And there is a need to reconcile the problem between
economic growth and environmental degradation (Juan, et al.,
2019; Islam, et al., 2022). For example, Petrisor et al. (2020)
analyzed the problem of coastline degradation under tourism
pressure. Domestic studies describe the evolution of village and
town functions from the perspectives of theoretical analysis of
conceptual connotations and related literature, the theory of
three-life functions, human—land relationships, and material—
social—spatial coupling (Tao, et al, 2018; Wang, et al., 2020;
Zhong, 2020). In addition, the reconstruction of tourism space is
explained through historical blocks and intangible cultural
heritage protection areas (Wang and Guo, 2018). Based on
the comprehensive perspectives of scenic locations, towns, and
villages, (Tao, et al., 2018), established a single-kernel spatial
reconstruction model to analyze the spatial reconstruction of
characteristic townships. Quantitative methods have gradually
been developed in recent years. The combination of geographic
information systems (GIS) and remote sensing (RS) technologies
was used to quantitatively study and qualitatively describe the
development of small tourist towns, providing new ideas for the
development of regional urbanization (Yang, et al., 2018b; Yang,
et al., 2021b). Scholars have conducted in-depth discussions on
the temporal and spatial evolution characteristics of various land
uses, dynamic simulations, landscape patterns, and other
settlement evolution characteristics through GIS and RS, and
the research results are more scientific and convincing in
methods (Mai and Smith, 2018; Xiang, et al., 2019; Yang,
et al., 2019). In tourism-oriented village and town settlements,
tourism has improved the income and living standards of
residents, and the land-use type of settlement has changed
from single to complex, resulting in a more intensive farming
system (Xi, et al, 2015). The social space of settlements has
gradually evolved from a homogenous space connected by blood
relation to a heterogeneous space composed of multiple factors
(Hoang, et al., 2020; Yang, et al., 2021a). The results show that
different scales of tourism settlements and different development
time periods have different driving mechanisms that affect
(Xi, et 2014; 2020).
Understanding the influencing mechanism of the spatial

settlements al., Gao and Cheng,
reconstruction of tourist settlements can not only guide
corresponding measures to realize rural revitalization and
accelerate the urbanization of villages and towns, but also
provide a reference for the development models of other

tourist towns.
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FIGURE 1

Study area location: (A) Jinshitan, (B) China.

Since the development of tourism in Jinshitan, the
settlement space has undergone changes. A small fishing
village has developed into a national 5A-level scenic
location. The tourism income has been continuously
increased, and tourism has become the leading industry in
Jinshitan. Therefore, Jinshitan is a typical representative of the
study area. Previous studies have focused mainly on the spatial
and temporal land-use distributions, and have not conducted
in-depth analyses of the drivers of settlement transformation;
there have been relatively few studies based on small scales
such as villages (Ning, et al., 2018; Zhao, et al., 2021). Two-
dimensional towns are the basis for forming three-
dimensional towns, and three-dimensional towns can
describe the changes in land-use resources in more detail
than two-dimensional. Therefore, this study considered the
administrative village as the unit and the land-use type of
Jinshitan as the basis, and adopted four time series of 1988,
1998, 2009, and 2019, through assessments of the dynamic
degree of land use, land-use transfer matrix, mean building
height, building density, floor area ratio, etc., to quantify the
dynamic evolution of two-dimensional and three-dimensional
settlement land in Jinshitan. The changes in domestic and
foreign tourists, tourism income, non-agricultural population,
and rural per capita income were used to characterize the
reconstruction of production space, and the drivers of village
and town settlements was qualitatively described, based
mainly on regional resources, government policies, market
orientation, and behaviors of social subjects. Through this
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study, we hope to expand the connotation of villages and town
settlements under the conditions of rapid economic growth,
and provide a scientific basis for the coordinated and
sustainable development of urbanization of villages and
towns with Chinese characteristics.

2 Materials and methods

2.1 Study area

Figure 1 shows the location of the study area. Jinshitan is in
the Jinpu New District, Dalian City, and has a land area of
58 km?, a sea area of 58 km?, and a coastline 30 km in length.
Jinshitan has jurisdiction over three communities (Jinshi,
Jinshan, and Jinman) and seven administrative villages
(Putaogou, Hezui, Longshan, Manjiatan, Shizijie, Chenjia,
and Miaoshang). Jinshitan is bordered by the sea on three
sides, has a mild climate with warm winters and cool summers,
and there is small temperature difference between day and
night. The annual mean temperature is 11°C, and the sea area
does not freeze. It has the reputation as “Little Jiangnan in
Northeast China”. There is a clear advantage in terms of
Jinshitan’s location, being 50 km from the center of Dalian.
Furthermore, Jinshitan is located 45km from Dalian
International Airport, which has led to the opening of more
than 50 international and domestic routes. It is also located

30 km from the Shenyang—Dalian Expressway, which connects
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TABLE 1 Data sources and contents.

Type of data Time Data

Remote sensing image data 1988, 1998, 2009, 2019

Land use data 1988, 1998, 2009, 2019
1988, 1998, 2009, 2019
1988, 1998, 2009, 2019
1988, 1998, 2009, 2019 —

DEM data —

1:10,000
Building data
Administrative division data
Socioeconomic data

30 m

TABLE 2 Research method and descriptions.

Settlement evolution Calculation formula

index

Index type

Single land use dynamics K =%

b

1% 100%

Two-dimensional
index

Comprehensive land use
dynamics(LC)

IC = Zzixflfg’/ x 1% 100%
=171

Land use transfer matrix(Sij) SiSi2 . S
Sj=q 1 1
Sut Sw2 7+ Sun
Three-dimensional ~ Average building height - > Hi

index

Building density A= iAi/A % 100%
i=1

Volume rate AF;

FAR = Zuhti

Dalian to Shenyang, and closely connects Dalian with the
central cities of Liaoning Province. The area is rich in natural
resources, with a large area of natural vegetation, clean water,
soft, flat beaches, and paleontological fossils on the coastline
forming a unique landscape.

2.2 Data sources

Jinshitan was officially identified as a national key scenic
spot in 1988, which is the time when Jinshitan tourism began.
Since this study used villages as the research scale, the
requirements for data accuracy are relatively high, and the
latest data we can obtain is 2019. Therefore, we selected four
time points 1988, 1998, 2009, and 2019 from 1988 to 2019 to
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High-resolution remote sensing images

Vector data and image data

Country, province, city, county (district), township (town, street) data

10.3389/fenvs.2022.1013908

Data sources

Bureau of Natural Resources

Remote Sensing Interpretation

Dalian Housing Bureau, Field Inspection
Dalian City Planning Bureau

Statistical Yearbook of Jinzhou

Geospatial Data Cloud

Variable explanation

K s the dynamic degree of a single land use in the study area, U, and Uj, are the area of
a single land use type at the initial stage and the end stage, respectively; T is the change
time period

LC represents the comprehensive land use dynamic degree of the study area; LUi is the
area of the i-type land use type during the period from the beginning to the end of the
study period; Land use type is the absolute area of the i-type land use type converted to
the non-i-type land use type during the study period value; T'is the length of the study
period

S is the area of land type, 7 is the number of land use types, i and j represent the serial
numbers of land use types at the beginning and end of the study

It is used to describe the average height information of urban buildings. Hi represents
the height of the ith building in the area; n represents the statistical number of
buildings in the area unit

This indicator is used to reflect the degree of building density. Among them, Ai
epresents the floor area of i buildings; A represents the plot area within the research
unit

This indicator is mostly used to reflect the development intensity of land use and the
comfort of human settlements. Ai represents the base area of the building i in the
research unit; Fi represents the number of floors of the building i; A represents the plot
area of the research unit

study the spatial reconstruction of Jinshitan settlements. The
data used in this study include remote sensing images, land
use, building, administrative division, socioeconomic and
DEM data, as shown in Table 1.

2.3 Research methods

In this study, a single land-use degree, comprehensive
land-use degree, and land-use transition matrix were
used to represent the spatial reconstruction of settlements.
Building density, mean building height, and floor area
the
spatial reconstruction of settlements. Details are presented

ratio were used to represent three-dimensional

in Table 2.

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1013908

Song et al. 10.3389/fenvs.2022.1013908

: 3 km
L BT

Cultivated land - Forest land - Construction land - Other land

- Garden land - Grass land - Water area

FIGURE 2
Land-use types in Jinshitan in (A) 1988, (B) 1998, (C) 2009, and (D) 2019.

- Cultivated land—Garden land - Cultivated land— Grass land - Cultivated land— Water area Other land
- Cultivated land—Forest land - Cultivated land—Construction land Cultivated land—Other land

FIGURE 3
Flow chart of cultivated land in Jinshitan from (A) 1988-1998, (B) 1998-2009, and (C) 2009 2019.
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TABLE 3 Transfer matrix of land-use area in Jinshitan (1988-2019).

10.3389/fenvs.2022.1013908

Unit: 1988
km?
1998 Grass Cultivated Construction Forest Other Water Garden Sum
land land land land land area land
Grass land 1.700 0.165 0.021 0.052 0.002 0.061 0.007 2.007
Cultivated land 0.167 17.241 0.243 0.545 0.056 0.086 0.064 18.400
Construction land 0.023 0.733 3.878 0.270 0.003 0.427 0.077 5411
Forest land 0.215 0.799 0.064 21.724 0.107 0.034 0.056 22.999
Other land 0.002 0.050 0.004 0.011 0.225 0.002 0.010 0.304
Water area 0.041 0.090 0.045 0.087 0.009 6.667 0.006 6.945
Garden land 0.008 0.062 0.037 0.069 0.008 0.007 2.059 2.251
Sum 2.155 19.141 4.291 22.758 0.410 7.284 2.278 58.317
Unit: km? 1998
2009 Grass land Cultivated land Construction land Forest land Other land Water area Garden land Sum
grass land 0.153 1.347 0.266 0.870 0.010 0.218 0.212 3.076
Cultivated land 0.167 3.189 0.328 0.245 0.022 0.077 0.207 4.236
Construction land 1.277 10.434 4.281 2.248 0.213 1.122 1.205 20.779
Forest land 0.113 1.758 0.229 19.114 0.039 0.161 0.386 21.800
Other land 0.007 0.184 0.013 0.083 0.004 0.017 0.043 0.351
Water area 0.250 0.176 0.188 0.130 0.013 4.557 0.009 5.323
Garden land 0.041 1.295 0.095 0.171 0.003 0.035 0.189 1.828
Sum 2.007 18.384 5.400 22.860 0.304 6.187 2.251 57.393
Unit: km® 2009
2019 Grass land Cultivated land Construction land Forest land Other land Water area Garden land Sum
Grass land 1.772 0.015 0.032 0.037 0.000 0.036 0.006 1.898
Cultivated land 0.016 1.528 0.020 0.027 0.000 0.001 0.009 1.602
Construction land 1.240 2.664 20.678 1.356 0.103 0.533 0.862 27.435
Forest land 0.040 0.025 0.061 20.471 0.006 0.017 0.014 20.635
Other land 0.002 0.001 0.001 0.007 0.239 0.050 0.001 0.301
Water area 0.004 0.002 0.038 0.008 0.003 5.192 0.001 5.246
Garden land 0.006 0.008 0.009 0.016 0.000 0.000 0.935 0.976
Sum 3.079 4.243 20.838 21.922 0.352 5.829 1.828 58.092
3 Results In Figures 2, 3, from 1988 to 1998, the cultivated land in

3.1 Two-dimensional spatial
reconstruction of jinshitan settlement

By preprocessing the Jinshitan land use data, this study obtained
the temporal and spatial patterns of land use types (Figure 2) and
flow chart of cultivated land (Figure 3) in Jinshitan seven villages in
1988, 1998, 2009 and 2019.
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Jinshitan was converted to mainly construction land
(Miaoshang Village) and woodland (Shizijie Village). From
1998 to 2009, the loss of cultivated land was the largest over
30 years. In 1998, the area of cultivated land was 18.400 km?.
From 1998 to 2009, the area of Jinshitan transferred
from cultivated land to construction land was 10.434 km?,
than 50% of the total
cultivated area. Figure 3 shows that the conversion of

which accounted for more
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TABLE 4 Dynamic attitude of land use in Jinshitan (1988-2019).

Single land use dynamics

Study Cultivated Forest Garden Grass
period land land land land
1988-1998 ~0.403% 0.105% -0.120% -0.737%
1998-2009 -30.363% -0.442% ~2.104% 3.159%
2009-2019 -16.486% ~0.098% -8.730% -6.222%

cultivated land from each village to forest land, garden land,
and grassland was also evident. From the period of 1998-2009,
the conversion of cultivated land to other land types was the
largest to take place over the 30-years study period. In 2009,
the loss of cultivated land was only 4.236 km>. From 2009 to
2019, cultivated land still got converted mainly to construction
land; however, the conversion rate was much slower compared
with that from 1998 to 2009.

According to the latest edition of the “Land Use Status
(GBT21010-2017), the
Jinshitan area characteristics, land-use types were divided

Classification” combined with
into seven categories, i.e., cultivated land, garden land,
forest land, grassland, construction land, water area, water
conservancy facility land, and other land. Tables 3, 4 shown
that cultivated land in Jinshitan was greatly reduced, while
construction land increased from 1988 to 2019; the transfer
from cultivated land to construction land was as high as
82.288%. From the period of 1988-1998, there was not
substantial change in the transfer of area between various
types of land. Apart from an increase in cultivated land
from 18.400 to 19.141 km?, the transfer of land types did
not exceed 1km? From 1988 to 1998, construction land
was scattered, with cultivated land scattered throughout it.
From the period of 1998-2009, the area of land-use types in
14.148 km?  of
cultivated land was lost, of which the area transferred to

Jinshitan changed considerably, and

construction land was up to 10.434 km? and the areas
transferred to grassland, woodland, and garden land were
1.347, 1.758, and 1.295km’ respectively. In addition,
most of the grasslands, woodlands, waters, and gardens
were also converted to construction land, with transfer
areas of 1.277, 2.248, 1.12%, and 1.205km?, respectively.
Construction concentrated  in

land was Longshan,

Manjiatan, and the southern part of Chenjia Village near

the water area and exhibited compactness
and dependencies. Transfers area between other land-
use types did not exceed 1km’ In 1988, 1998,

2009 and 2019, the land-use changes in coastal areas of
Jinshitan were due to the reclamation movement and
seawater erosion changes (Yan, et al., 2015).
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Construction Water Other Comprehensive

land (%) area land land use
dynamics (%)

2.070 ~0.488% ~3.487% 5.480

6.728 ~1.476% 1.217% 19.421

2.405 ~L111% -1.694% 9.849

3.2 Three-dimensional spatial
reconstruction of jinshitan settlement

Reconstruction of the settlement space included the
expansion of the horizontal space and had the characteristics
of spatial heterogeneity in the vertical space. The road network
was used to divide Jinshitan into patches of different shapes, and
the three-dimensional spatial form of Jinshitan was described by
three indicators: mean building height, building density, and
floor area ratio, which increased continuously from the period of
1988-2009. The most rapid growth rate was observed on Wuyi
Road in Jinshitan and in the southern part of the seaside. These
three indicators were spatially presented with a high degree of
consistency.

According to the “Planning and Design Standards for Urban
Residential Areas” GB50180-2018, and the current land-use
status in Jinshitan, the height of each floor is calculated as
3 m, and buildings are divided into five categories: one-story
buildings (0-3m), low-rise buildings (3-9 m), multistory
buildings (9-18 m), small high-rise buildings (18-27 m), and
high-rise buildings (27-36 m). As shown in Figure 4 (Mean
Building Height), in 1988, all villages in Jinshitan were one-
story buildings, i.e., bungalows. In the following 30 years, the
mean overall building height in Jinshitan increased. In 1998, low-
rise buildings appeared in seven villages and multistory buildings
appeared in Manjiatan Villages. However, most buildings in
Jinshitan were still bungalows in 1998. In 2009, small high-
rise buildings appeared in Longshan and Manjiatan Villages, and
most buildings were low-rise and multistory buildings. High-rise
buildings appeared in Manjiatan Villages in 2019, at which time
low-rise buildings also dominated, whereas only a small
proportion of one-story buildings remained.

Jinshitan has well-known scenic locations, such as the Gold
Coast, Jinshi Cultural Expo Plaza, Binhai National Geopark, and
Discovery Kingdom. As shown in Figure 4 (Building Density),
because tourism resources occupy a certain land area, the overall
building density of Jinshitan was still dominated by a low-density
distribution throughout the study period. The overall building
density exhibited an increasing trend from 1988 to 2019. At the
end of the study, there was a more pronounced change in
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Mean Building Height

Building Density

Plot Ratio

A 1988

FIGURE 4

Plot Ratio)Figures.

Mean Building Height Building Density Plot Ratio

o-3 [0.00 - 0.01 [ 0.00-0.01
3-9 0.01 - 0.05 0.01-0.05
9-18 0.05-0.10 0.05-0.10
18-27 0.10-0.20 0.10-1.00

27 -36 0.20-0.30 [ 1.00-2.00

The three-dimensional spatial distribution of Jinshitan in (A) 1988, (B) 1998, (C) 2009, and (D) 2019. (Mean Building Height, Building Density and

building density than at the beginning. The dense area was
concentrated in the southern traffic line and coastline of
Jinshitan from the period of 1988-2019. The greatest
increase in building density in Jinshitan occurred from
1998 to 2009.

The floor area ratio can reflect the intensity of land-use
development and comfort levels of residents in the living
environment, and is the most commonly used indicator for
measuring land-use intensity (Zhou, et al., 2021). As shown in
Figure 4 (Plot Ratio), 1998-2009 was the period with the most
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rapid growth during the study period, and the villages with larger
plot ratios included Longshan and Manjiatan village. Moreover,
the plot ratio in the south increased more rapidly than that in the
north. The plot ratio, mean building height, and building density
showed high degrees of spatial consistency, which showed that
construction land in Jinshitan exhibited a clear tendency to
approach the
development planning of the region, attention should be paid
to the balance between resource utilization of coastlines and road

road network and coastline. In future

networks, and ecological environment protection.
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3.3 Reconstruction of production space in
jinshitan settlement

Jinshitan is a settlement with tourism as its leading industry.
Therefore, the reconstruction of production space in Jinshitan
mainly expounds the population type and revenue from 1988 to
2019 (Figure 5).

In 1988, the State Council officially approved Jinshitan as a
key national scenic location and vigorous development of the
tourism industry in Jinshitan officially commenced. In Figure 5A,
the number of tourists increased rapidly from the period of
1988-2019; domestic tourists accounted for the vast majority,
although the number of foreign tourists also increased, and the
number of tourists also led to a continuous increase in tourism
revenue. In 1989, a series of domestic and foreign factors brought
a negatively impact to the tourism industry in Jinshitan. Jinshitan
has slowly recovered since 1990, domestic tourists have
99% of the
from1988 to 1998. Considerable financial expenditure was

accounted for total number of tourists
required during the period from1988 to 1998 on the

construction of tourism infrastructure. Tourism revenue
reached 59 million yuan in 1998. The period from 1998 to
2009 was the development period of Jinshitan tourism.
Compared with the previous 10 years, tourists and tourism
income increased steadily during this period; the total number
of tourists increased by 2.74 times, the number of foreign tourists
increased from 6,200 to 57,000, and tourism revenue was
620.34% that of the previous 10years. The period of
2009-2019 was the “golden development period” of the
tourism industry in Jinshitan. The configuration of tourism
facilities and services was relatively complete and mature, and
tourism had become a leading industry in the local area.
Compared with 2009, the numbers of domestic and foreign
tourists had increased by 3.8685 million and 96.2 thousand,
respectively, by 2019, and tourism revenue also grew rapidly,
increasing 7.22-fold from 2009 to 2019.

Figure 5B shown changes in population type and per capita
income from 1988 to 2019. The booming tourism industry in
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Jinshitan has also driven the transformation of the local
population and an increase in per capita income. During the
research period, while the regional population increased steadily,
the proportion of agricultural and non-agricultural populations
also increased. By 2019, the non-agricultural population had
reached 100%, exhibiting realization of the urbanization of
villages and towns. In 1988, Jinshitan was dominated by rural
areas, agriculture, and farming; the agricultural population
accounted for 94.14% and the per capita income was only
1,275 yuan. From the period of 1998-2009, with the
acceleration of tourism and urbanization, an increasing
number of farmers joined the tourism service industry. The
non-agricultural population increased from 1,842 in 1998 to
6,383 in 2009; from 1998 to 2009, the proportion of the non-
agricultural population increased by 27.07% and the per capita
income increased to 15,216 yuan. Jinshitan had achieved
urbanization by 2019 because of regional resource endowment
and sound development; the non-agricultural population had
reached 100% and the per capita income had increased by
23,910.81 yuan. Changes in population type and per capita
income were also highly consistent with the changes in land-
use types.

3.4 Drivers of the spatial reconstruction of
jinshitan settlement

Reconstruction of a settlement space is performed under the
combined action of an endogenous pulling force and an
exogenous pushing force (Van Hear, et al., 2018). Endogenous
factors for spatial reconstruction, regional natural resources,
traffic factors, climatic conditions, etc. are important basic
conditions for the transformation and development of village
and town settlement spaces. Based on the natural conditions of
the region, the Chinese government and the market have adopted
various policies to accelerate the economic development of the
settlement space by means of external thrust. Social subjects are
an additional endogenous pulling force for the reconstruction of
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regional space, which closely follows the pace of the government
and the market throughout the reconstruction of space and plays
a key role in the regional space reconstruction process. This study
selected these four driving factors based on the previous research
on settlement space reconstruction combined with the
characteristics of this paper and the availability of data (Tao,
etal., 2017; Dai, et al,, 2021). Since this study used villages as the
research scale, the data accuracy requirements are relatively high,
which also causes certain difficulties in data acquisition. The data
on the driving factors of the results were all obtained from the
Statistical Yearbook of Jinzhou. After integration, analysis and
screening, three time periods (budding stage, development stage,
boom stage) were selected, and four driving factors natural
conditions, government policies, market regulations and social
subjects to explore its impact on the spatial reconstruction of
tourist towns.

Figure 6 shown the drivers of the reconstruction of Jinshitan
settlement space, which is divided into three stages: budding

stage, development stage, and boom stage.

3.4.1 Budding stage (1988-1998)

3.4.1.1 Natural conditions

This period was the initial stage of the spatial
reconstruction of Jinshitan. Jinshitan has a pleasant,
temperate, continental climate which is warm in winter and
cool in summer. It is bordered by the sea on three sides; the sea
area is not frozen, and transportation is convenient. With the
reputation as “Little Jiangnan in Northeast China,” Jinshitan is

a valuable location for tourism and recreation. Before 1988,
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the promotion of Jinshitan tourism was in the preparatory
stage. In 1988, Jinshitan was formally identified as a key
national scenic location. The number of tourists and
tourism revenue inl1988 were also higher than those in
previous years. However, in 1989, a series of domestic
and foreign factors brought considerable difficulties to
1990).
Jinshitan has since experienced a considerable increase in

the tourism industry in Jinshitan (Committee,
tourism.

3.4.1.2 Government policies

From the period of 1988-1998, the Chinese government
adhered to the idea of developing, while the building industry
has continuously carried out the basic engineering construction
of Jinshitan by way of “supporting tourism by trade” and
1988),
including roads, lawn greening, communication facilities, and

“supporting tourism by industry” (Committee,

entertainment facilities.

3.4.1.3 Market regulations

In 1988, the air navigation industry between Dalian and
Jinshitan progressed smoothly, creating convenient traffic
conditions for tourists. The Jinzhou Tourism Corporation and
Zhuhai Special Economic Zone China Technology Development
Corporation jointly operate the China International Yacht Club
in 1991. This is the first marine yacht club in China at an
international level, bringing athletes and domestic and foreign
tourists to participate in yacht racing activities. It is of great
significance to promote the development of tourism and
accelerate the construction of modern international cities in
Dalian.
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3.4.1.4 Social subjects

The district actively carried out publicity work in such arenas as
newspapers, magazines, and TV stations through advertisements,
and exclusive interviews, and further expanded the popularity of
Jinshitan by hosting activities such as summer camps, photography
competitions, prose competitions, recording of scenery films. The
improvement of the reputation of Jinshitan and tourism
development have also successfully attracted a group of self-
employed households, such as self-employed hotels, catering
industries, and guesthouses, which has improved employment
and reemployment of residents.

3.4.2 Development stage (1998-2009)

3.4.2.1 Natural conditions

In 2000, Jinshitan was rated as one of the first batch of
national 4A-level tourist attractions in China. The period of
1998-2009 was the most critical period in Jinshitan for the
reconstruction of the settlement space in the entire study area.
Firstly, it was a period with the most rapid loss of cultivated land
in land use space and of accelerated horizontal and vertical
expansion of building space. It was also a period of
considerable increases in population and income in the
study area.

3.4.2.2 Government policies

In 2002, China’s first self-developed express train was
implemented in Jinshitan. In the same year, a backbone a
road network >80 km in length was constructed in the area,
which further created favorable conditions for the tourism
industry in Jinshitan and allowed citizens to enter Jinshitan.
During the development stage, the government began to pay
attention to environmental protection and regional coordinated

to publicize
three

sustainable development, intensified efforts

environmental  protection, implemented major
environmental improvement projects (greening, bright, and
relocation projects), and planted numerous trees, shrubs, and
green spaces in the area. Lighting was installed on both sides of
the main road and adjacent to tall buildings, and the houses of
relevant farmers, enterprises, and institutions in the relocation

area were demolished.

3.4.2.3 Market regulations
The Jinshitan Theme Park Project was approved in 2002. The

construction themes include amusement parks, commercial
shopping areas, wharf areas for fishermen, villa areas, and
hotel conference areas. This project has a variety of activities
and facilities and a large scale, which has played a role in
stimulating the economy in the area, as well as in forming a
tourist resort area represented by golf clubs, hunting clubs, wax
museums, and other international projects, attracting many
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domestic and foreign tourists, and gradually opening up the
potential international market of Jinshitan.

3.4.2.4 Social subjects

Relying on the seasonal characteristics, four-season tourism
activities are conducted in the area, including spring outings,
seaside recreation in summer, scenic viewing in autumn, and
snow viewing in winter. Furthermore, Dalian International
Winter Swimming Festival, Liaoning Taijiquan Competition,
Jinshi Carnival Parade, National Women’s Wushu Sanda
Championships, and more than 30 other events have been
successively organized and hosted, as well as big cherry
garden parties, vineyard garden parties, farmhouse pleasures,
visits from world celebrities, party and state leaders, etc. which
have been hosted at the senior conference center. These projects
attract considerable numbers of domestic and foreign tourists.

3.4.3 Boom stage (2009-2019)

3.4.3.1 Natural conditions

In 2010, Jinshitan became a national 5A-level scenic location.
In 2015, it was rated a national eco-tourism demonstration area,
and in 2019, it was awarded the title of China’s Tourism Influence
Annual Cultural Scenic Spot. Compared with the previous
10 years, the tourists and tourism revenue had a clear
increase. By 2019, the population structure of Jinshitan was
100% non-agricultural, and the urbanization of villages and
towns was realized.

3.4.3.2 Government policies

Although the tourism industry in Jinshitan has entered a
prosperous stage, the Chinese government has not relaxed its
propaganda efforts, using the central location of the provincial
capital Shenyang and important locations in Dalian City and
Dalian District to conduct publicity advertisements and
continuing to use the official WeChat and Weibo network
platforms to simultaneously conduct online and offline
marketing. Furthermore, the Chinese government regulates
the
management, tourism market supervision, tourism safety

tourism and conducts tourism = service

industry

management, tourism complaint handling, and tourism

industry training.

3.4.3.3 Market regulations

In addition, to integrate regional culture and humanistic
tourism in tourism projects, the Dalian Jinshi Tangfeng
International Hot Spring Club, jointly built by the Dalian
Jinma Group and Beijing Zhongsheng Group, was fully
opened in 2010. The Dashang Jinshitan Commercial Center
Plaza project, including business, residence, and shopping
outlets, was officially opened in 2015. Project construction in
the area steadily advanced with the construction of the Dalian

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1013908

Song et al.

Cultural Huaxia Museum, Dalian Jinshi International Winery,
Tangjingze Hot Spring Town, Hot Spring Resort Hotel, Napa
Valley Tourism Complex, and Botanical Garden. These projects
resulted in realization of the integration of vacation, leisure, and
tourism, and further improve the international and domestic
popularity of Jinshitan.

3.4.3.4 Social subjects

The Tourism Bureau launched the “Dalian International
Beach Culture Festival” which is conducted in Jinshitan every
spring and summer, during which a series of activities such as a
citizen sand sculpture competition, firework shows, beach music
festivals, and summer carnival nights of the Kingdom of
Discovery are held. In addition, the Jintang Hot Spring Health
Culture Festival, Dalian International Winter Swimming
Festival, and other activities have attracted millions of citizens
as well as domestic and international tourists. During the boom
stage, with the goal of improving tourist satisfaction,
questionnaire surveys of tourists were conducted, tourist
complaints and suggestions were appropriately handled, more
attention was paid to the feelings of tourists, and problems
expressed by tourists were managed humanely. The
humanized management and attentive service of Jinshitan had

left tourists with a good tourism experience.

4 Discussion

4.1 Reconstruction of jinshitan settlement
space

Acceleration of urbanization and improvement of per
capita income have promoted vigorous development of
tourism in Jinshitan. An increasing number of scholars
have begun to pay attention to the pattern evolution of
tourism, its influencing factors, and the coordination
relationship between tourism and the environment (Su,
et al,, 2020; Zhang, et al., 2020; Zhang and Li, 2020).
However, the regularity of large-scale data (e.g., at national,
provincial, and municipal levels) may not be universal to
villages and towns. This study combined the perspectives of
urbanization and tourism of villages and towns, using
Jinshitan as the research area, which is a national 5A-level
scenic location and is a considered a typical and representative
study area.

In the process of tourism urbanization, optimization and
adjustment of settlement space are important manifestations
of the urbanization of villages and towns (Tao, et al., 2017).
Due to the high data requirements in research on the town
area, few previous studies have been based on small-scale
spatial reconstruction of the town area, and the existing
research on town-scale spatial reconstruction is based
mostly on qualitative descriptions (Yang, et al., 2016; Hui,
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et al,, 2020; Wang and Zhao, 2021). The research data in this
study have high precision and were obtained from a wide array
of sources, and the land-use data are accurate to 0.5 m. The
data included official data,
interpretations, and field research. The time series of this

sources remote sensing
study was 30 years.

Land, population, and industry are the three core elements of
spatial reconstruction of villages and towns. The integration of
land resources, non-agricultural transfer of the population, and
driving development of industries both complement and restrict
each other (Tu, et al., 2018; Zou, et al., 2021). This study divided
Jinshitan into four time series from the beginning, development,
and prosperity of tourism, from the dynamic changes of land use
in two-dimensional horizontal space, to the evolution of
architectural form in three-dimensional space, and to the
reconstruction of the agricultural population and tourism
resources in the production space. The spatial reconstruction
of Jinshitan was quantitatively analyzed, and the drivers were
qualitatively described to provide a reference for the development
and protection of other small tourist villages and towns.

The drivers

determined by the joint action of natural conditions,

of Jinshitan spatial reconstruction is
government policies, market regulations and social subjects.
Through the development process of Jinshitan from 1988 to
2009, we can see that the settlement space of Jinshitan has
undergone tremendous changes, and the town economy has
also developed rapidly. Under such circumstances, Jinshitan
should make policy formulations more cautiously and control
the orientation of the market, not just pursuing high economic
and rapid development, attention should also be paid to
protecting and adapting to the development of natural
resources. Environmental groups can be established or
of natural be
pay the
development of the human environment, provide high-

dynamic monitoring resources can

strengthened. And we must attention to
quality services for tourists, but also meet the needs of local

residents.

4.2 Limitations

Trend statistics were adopted in this study to fill gaps, due
to missing data for some years in the statistical yearbook.
Although this did not have a considerable impact on the
results during the study period, deviations from the true
values will still have occurred. Due to the impact of the
COVID-19 epidemic, the latest research data for Jinshitan
in 2020 and 2021 could not be obtained. In the future, the
spatial reconstruction, influencing factors, countermeasures,
and reasonable suggestions of tourist towns under the
COVID-19 epidemic, and other specific circumstances, can
be further explored to provide a scientific basis for planning
the development of characteristic towns.
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5 Conclusion

Jinshitan has evolved from a small fishing village to a
national 5A-level tourist attraction, and the changes that have
occurred in the settlement space are typical of the
reconstruction of the settlement space of tourist-oriented
towns.

From the perspective of the two-dimensional spatial
structure of Jinshitan settlements, during the entire study
period, cultivated land in Jinshitan decreased by 16.798 km?,
construction land increased by 22.024 km?, and the transfer of
cultivated land to construction land was up to 82.288%. From the
period of 1988-1998, the conversion between various land types
in Jinshitan was not significant, but the transformation of area
between different types of land use changed considerably from
1998 to 2009. From the period of 2009-2019, the conversion rate
between various land types decreased considerably compared to
that in 1998-2009.

From the perspective of the three-dimensional spatial
structure of Jinshitan, the Jinshitan tourist town showed a
high degree of consistency in terms of building density, mean
building height, and floor area ratio, which have continued to
increase over time. The buildings showed the characteristics of
centralized distribution, all of which had the characteristics of
moving towards the coast and the road network.

From the production space of Jinshitan, it is evident that
both per capita income and tourism income have improved
considerably. Domestic tourists were the main source of
tourists in Jinshitan, and the number of foreign tourists has
been gradually increasing. The population increased from
15.86% of the
beginning of the study to 100% at the end of the study, and
the settlement space achieved complete urbanization of the

non-agricultural population at the

population.

Jinshitan has a mild climate and an aesthetically pleasing
environment. Since the establishment of tourism in Jinshitan,
the Chinese government has been investing in construction,
carrying  out  publicity  advertisements,  attracting
investment, organizing activities, attracting millions of
tourists annually, driving the development of self-employed
households, and addressing local employment problems. The
spatial reconstruction of Jinshitan settlement benefits from the
rich natural resources in the region, government policy
guidance, market orientation, and participation of social

entities.
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