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Abstract: Based on SPOT5 satellite remote sensing images and land use data in five time phases covering the period 1988–2012, the 

distribution characteristics, spatial differentiation processes, and driving mechanisms affecting the residential land of the Jinshitan Tour-

ist Resort were studied. The work included a combination of GIS technology, adoption of the differentiation index D, and the 

multi-group differentiation-measure model D (m). The results provided a basis for the following conclusions: 1) From 1988 to 2012, the 

degree of differentiation of the rural residential land first decreased, and then increased. The general residential, commercial residential 

and garden-house land-types all showed declining trends, of which the garden-house type presented the most intense volatility. 2) The 

overall background of the traditional residential land type was gradually replaced by a new residential land type, and the total area of 

residential land increased year by year, significantly improving the overall residential conditions. The areas of the new residential land 

type showed growth, and were increasingly widely distributed in the coastal tourist resorts, transportation corridors, and scenic areas.           

3) Government policy, social differentiation, market mechanisms, and individual choices (along with other factors) were mutually pro-

moted, although still restrained. However, all of these factors interacted to constrain the developmental direction and the processes af-

fecting tourism real estate in the Dalian Jinshitan Tourist Resort. 

Keywords: residential space differentiation; differentiation degree; residential conditions; driving mechanism; Dalian Jinshitan 

 

Citation: Yang Jun, Sun Jing, Zhao Hongdan, Xi Jianchao, Li Xueming, 2016. Spatio-temporal differentiation of residential land for 

coastal town: a case study of Dalian Jinshitan. Chinese Geographical Science, 26(4): 566–576. doi: 10.1007/s11769-016-0826-x 
  

 
 
1  Introduction 

In the past few decades, social change and economic 
development have resulted in deepening social divisions 
within the labor force. The consequential great differ-
ences in resident income have led to social class differ-
entiation and formation of a spatial differentiation phe-
nomenon (Iceland et al., 2005; Schnell et al., 2015). 
Urban residential space is an important embodiment of 
urban physical space, social space, and economic pro-
gress (Wu et al., 2014; Delmelle, 2015), within which 
the differentiation phenomenon is increasingly obvious. 

Policy guidance, market regulation, and local adjust-
ments in the psychology affecting the choices of indi-
vidual residences, all induce joint-interactions that affect 
the spatialization process based on social order (level) 
(Wu et al., 2002). The differentiation in urban residen-
tial space is a reflection of the constant development of 
urban space from simple to complex, emphasizing the 
geographical distribution of human-based living spaces 
within a city. 

The earliest international study on differentiation of 
urban residential space is the Chicago School study 
presented by Park, for the purpose of describing the spa-
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tial distribution of social groups within a city (Park and 
Iceland, 2011). The classic theoretic models of urban 
residential space were proposed for use in this study, 
namely the Burgess Concentric Zone Model (Zhang and 
Chai, 2014), the Sector Model, and the Ullman Multiple 
Nuclei Model. One consequence of the Chicago School 
study was the later formation of the Urban Social Cul-
ture School to study the issues of urban residential 
space, from both social and cultural perspectives (Rosen 
and Walks, 2013). It was also intended to explore and 
explain the formation of urban residential spatial distri-
bution under realistic conditions. Represented by 
Shevky, the aim of the Positivism School was to adopt 
the empirical research on the urban spatial differentia-
tion from theory (Dupont, 2004), laying a solid founda-
tion for empirical research on future spatial differentia-
tion. After a long period of development, research 
methods and means (Kityuttachai et al., 2013) to deter-
mine differentiation in urban residential spaces abroad 
have become relatively mature. Domestic research on 
the differentiation in residential space began in the 
1980s. As the main content of urban geography, the re-
search on spatial differentiation was a combination of 
calculation and empirical research from the start. Many 
scholars have carried out research on social areas of 
Beijing (Gu and Kesteloot, 1997), Shanghai (Li and Wu, 
2006), Guangzhou (Wei et al., 2007), and other places. 
The findings in these studies indicate that the main fac-
tors in domestic social-space differentiation (e.g., degree 
of population intension, family structure, technological 
and cultural level, traffic accessibility), are quite differ-
ent from the factors dominant in other parts of the 
world. Since 1994, reform of the town housing system 
has deepened constantly, the relation between residen-
tial space differentiation and urban planning. This has 
prompted research on residential-space differentiation 
separate from the study on social-space differentiation 
(Wu et al., 2014). Survey research was conducted on the 
attribute characteristics of 1075 new-built urban resi-
dential communities in Nanjing during 1998–2008 
(Song et al., 2010). Taking the differentiation phe-
nomenon of urban residential space as an example, 
Java-Swarm simulation technology (Tao et al., 2007) 
was used to simulate the process of an urban system 
developing from disorder to order. The multi-agent- 
differentiation model of residential space revealed gen-
eration of a residential-agent-aggregation phenomenon, 

and its influence on housing values, that was used to 
compare the influences of different resident income 
situations on residential-space differentiation. Research 
methods have shown frequent innovation: qualitative 
analysis, quantitative analysis (Sun and Wang, 2008) 
and factor-based ecological analysis (Xu et al., 1989) in 
the initial phase. This was followed by empirical analy-
sis (Yin et al., 2011), GIS software analysis (Liu and 
Zhang 2014), model analysis and simulation, and com-
parative analysis. The scale of recent research (Wu et 
al., 2013) not only includes macro-scale (large area) 
studies, but also specific analysis at medium and micro 
scales. Research perspectives are diverse, including such 
as the type of housing, housing price (Wang et al., 
2013), choice of residence location, types of residential 
land (Liao et al., 2012), land price (Hu et al., 2012), 
Residential land expansion (Chu et al., 2007; Peng and 
Cheng, 2007), per capita resident income and population 
structure. 

The directions of the earliest research on tourist re-
sorts by experts and scholars at home and abroad, 
mainly include market characteristics, development, and 
protection (Palmer and Mathel, 2010), tourism man-
agement (Xie et al., 2013), resource protection (Huang, 
2001), development potential (Trukhachev, 2015), and 
development mode (Agarwal, 2012; Doiron and Weis-
senberger, 2014) of resorts. The emergence and spread 
of the modern urbanization phenomenon lead to the 
rapid development of coastal tourist resorts (Burak et 
al., 2004; Zhu and Jia, 2006). Due to beautiful natural 
environment and the development of urbanization facili-
ties in coastal tourist resort areas, coastal tourism occu-
pies an advantageous niche in the tourism industry (On-
ofri and Nunes, 2013). The business of tourism real es-
tate (Van Noorloos, 2013; Yang et al., 2016) thrives as a 
consequence of a booming tourism industry, and is 
characterized by development that is distinct from that 
of general real estate. Those in the tourism real estate 
business are required to balance between economic and 
environmental benefits (Liu et al., 2014; Long et al., 
2014; Levine and Feinholz, 2015). In order to orient 
development of leisure-tourism real estate, such devel-
opment should be combined with natural context, geo-
graphical location, and real estate requirements that ac-
commodate important reflections of the effects of tour-
ism (Salazar and Zhang, 2013). Real estate projects that 
rely on development of coastal tourism resources are an 
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important part of the overall real estate project. This is 
another important manifestation of booming tourism in 
recent years. Urbanization in the tourist resort areas 
promotes the formation of residential-space differentia-
tion. As a result, the characteristics and trends affecting 
residential-space differentiation in tourist resorts em-
body a tourism urbanization effect that reflects the speed 
and deepening degree of economic development in this 
tourist resort, at least to a certain extent (Pons and Rul-
lan, 2014; Stylidis et al., 2014; Xi et al., 2014). 

In this paper, a mature research framework for urban 
residential-space differentiation is applied to the tourist 
resort as a special function area to calculate the spatial 
differentiation intensities of various residential lands in 
this area. By adopting a combination of qualitative and 
quantitative methods, and by applying GIS technology, 
we aimed to measure accurately the overall situation of 
residential-land space differentiation in Jinshitan Tourist 
Resort. This involved display and analysis of the proc-
ess, characteristics, and driving mechanisms of residen-
tial-space differentiation in this area (Qian et al., 2012). 
The results would provide a reference to assist in 
achieving the optimal allocation of resources, and to 
promote healthy and steady development of domestic 
tourist resorts. 

2  Materials and Methods 

2.1  Study area 
Jinshitan Tourist Resort is a typical national 5A tourist 
scenic spot located along the coast of the Yellow Sea, at 
the southern tip of Liaodong Peninsula and the tip of 
Dalian. It has a coastline of 30 km, a sea area of 58 km2, 
and land area of 62 km2. Since 25 January 2005, the 
official name of this resort has been Jinshitan Subdis-
trict. It includes the seven administrative villages of 
Manjiatan, Miaoshang, Chenjia, Shizijie, Longshan, 
Putaogou, and Hezui (Fig. 1). 

2.2  Data sources and processing 
Raw data for this paper were sourced from remote- 
sensing images and land-use data in five time phases 
covering 1988 to 2012 (1988, 1996, 2003, 2007, and 
2012; Table 1), of which the land-use types mainly refer 
to the National Land Use Classification Standard of the 
Ministry of Construction (GB50137-2011) implemented 
since 1 January 2012. Considering the actual develop-
ment of the Jinshitan Tourist Resort, the types of resi-
dential land in this area can be divided into the follow-
ing four categories: low-rise residences with favorable 
environment and complete layout (R1), multi-story and  

 

Fig. 1  Location of study area  
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Table 1  Data sources and description 

Time Data name Data attributes Data sources 

1988 Land use data Scale 1 : 10 000 Dalian Land Resources and Housing Bureau 

1996 Land use data Scale 1 : 10 000 Dalian Land Resources and Housing Bureau 

Land use data Scale 1 : 10 000 Remote sensing interpretation 
2003 

SPOT5 Resolution: 2.5 m National Marine Environmental Monitoring Center 

Land use data Scale 1 : 10 000 Remote sensing interpretation 
2007 

SPOT5 Resolution: 2.5 m National Marine Environmental Monitoring Center 

Land use data Scale 1 : 10 000 Remote sensing interpretation 
2012 

SPOT5 Resolution: 2.5 m National Marine Environmental Monitoring Center 

 

high-rise residences with better environment (R2), 
multi-story residences with poorer environment (R3), 
and rural residences (E6). 

Ten days of social investigation were carried out in 
the Jinshitan Tourist Resort in late November 2014 by 
the author. The main content of the survey was a collec-
tion of relevant information about the various types of 
residence present, including government policies and 
regulations affecting them, the residential architectural 
style, average price, peripheral facilities, sold ratio and 
actual occupancy rate, types of residents, and reason for 
purchase (Table 2). The photographs of the various 
types of residences in Table 3 come from this survey. 

According to the overall residential situation in Da-
lian Jinshitan Tourist Resort during the study interval, in 
combination with National Land Use Classification 
Standard (GB50137, 2011) of the Ministry of Construc-
tion, the residential land in the study area was divided 
into four categories: garden houses, commercial resi-
dences, general residences, and rural residences (Table 3). 

2.3  Research methods 
The purchase of different classes of residences can re-
flect the gap in the purchasing ability of buyers, literally 
showing that the residents with different income levels 
are compelled by the residential market to separate into  

different spatial ranges. Based on related research, it is 
assumed that the coverage of different classes of resi-
dence reflects the inhabitation by different types of 
residents. The differentiation index (D) and multi-
ple-group differentiation index model D (m) were used 
to calculate the intensity index of the residential-space 
differentiation. 

In 1955, the differentiation Index D (Index of Dis-
similarity) was widely used in the study of residential 
space differentiation, characterized by a strong repre-
sentative, of which the role was to measure the differen-
tiation intensity of a certain portion of residential land 
(Duncan and Duncan, 1955). Here, the value of D 
ranged between 0 and 1, of which 0 denotes no differen-
tiation, while 1 denotes absolute differentiation. The 
greater the value of D is, the larger the degree of differ-
entiation will be. The differentiation degree index is 
considered a kind of calculation method in sociology, 
and is calculated as follows: 

  1
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n

i i
i

D X Y


     (1) 

where D is the differentiation index of all kinds of resi-
dential land; Xi is the percentage of the coverage of a 
certain kind of residential land accounting for total cov-
erage of similar residential land in the survey area, i is  

 
Table 2  List of survey data 

Survey content General residence Commercial residence Garden house 

Sold ratio 96% 47% 98% 

Actual occupancy rate 92% 28% 35% 

Supporting facilities satisfaction rate 51% 43% 82% 

Average price (yuan (RMB)/square meters) 4500 8000 13 000 

Residence district types Semi-gated community Gated community Gated community 

Main types of resident Local residents Migrant workers High earners 

Main purpose of purchase Demolition resettlement Work required Second residence 
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Table 3  Land-use classification system of residential land of 
study area 

Residential photo Instruction 

 

E6  Rural residential land 
Land type: Rural residence 
Remote sensing interpretation: Rural  
residence 

 

R3  Third class residential land 
Land type: General residence 
Remote sensing interpretation: Multi-story 
residence with poor living conditions. 

 

R2  Second class residential land 
Land type: Commercial residence 
Remote sensing interpretation: Multi-story 
residence with better environment. 

 

R1  First class residential land 
Land type: Garden house 
Remote sensing interpretation: Garden  
house 

 
the spatial unit; Yi is the percentage of coverage of other 
residential land except this type of residential land ac-
counting for total coverage of other residential land in 
the survey area, i is the spatial unit; and n is the number 
of spatial units in the study area. 

The multi-group differentiation index model D (m) is 
calculated using Equation (2–3). The numerical range 
and significance of D (m) are the same as for D. D (m) is 
used to calculate the degree of total differentiation of 
residential space in the study area. 
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where i is the spatial unit; Nij
 
is the coverage of type-j 

residential land in a space unit i; Ni is the total coverage 
of residential land in space unit i ; Nj is the total cover-
age of type-j residential land in the study area; N is the 
total coverage of residential land in the study area; Pj 

is 
the percentage of the coverage of type-j residential land 
in the study are a accounting for the total coverage of 
residential land, i.e., Pj = Ni/N. Eij is a intermediate 
variable; n is the number of patches of all kinds of resi-
dential land. 

2.4  Process for calculation of differentiation de-
gree 
(1) The selection of a research unit of space in China, 
the basic spatial statistics unit used in census data (i.e., 
street or town), is taken as the research unit by many 
scholars. In this paper, according to the actual condi-
tions in Jinshitan Tourist Resort, the administrative vil-
lage was taken as the basic spatial research unit, and the 
designation of administrative villages at different times 
was determined by extracting land use data for this pe-
riod. 

(2) Regarding the calculation of indices, in ArcGIS, 
all kinds of residential land data in the five time phases 
from 1988 to 2012 were superimposed with the data of 
administrative villages in the year of analysis, so as to 
calculate the coverage of all kinds of residential land in 
each administrative village of the Jinshitan Tourist Re-
sort. This also allowed us to determine the differentia-
tion index model D and D (M) (variable values were 
taken from the coverage of all kinds of residential land). 
At the same time, we were able to calculate the area and 
the proportion of each type of residence. 

3  Results 

3.1  Differentiation process of residential land 
(1) Garden house (R1) 
The residential type called ′garden house′ appeared in 
1996, and then gradually spread. In 2003, the distribu-
tion trend (Table 4) can be seen in the differentiation 
degree of 0.65: a state of severe isolation. The degree of 
differentiation of residential space in 2007 and 2012 was 
0.26 and 0.06, respectively. The differentiation degree of 
high-grade residential space had decreased. 

(2) Commercial residence (R2) 
Since its appearance, the land type called ′commercial 

residence′ had a degree of differentiation ranging from 
0.47 to 0.31. This indicated a moderate degree of isola-
tion, with a tendency for it to decrease year by year (Ta-
ble 4).  

(3) General residence (R3) 
From 1996 to the present, the differentiation intensity 

of general residences gradually decreased from 0.54 to 
0.25, showing a gradually weakening trend of differen-
tiation (Table 4).  

(4) Rural residence (E6) 
In 1988–2003, the area devoted to ′rural residence′ 
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began to diminish, but the remaining area of rural resi-
dence still occupied the largest proportion of the total 
residential area. However, its distribution became more 
compact, and its degree of differentiation declined from 
the original 0.51 to 0.19. In 2007–2012, the trend of 
decrease in rural residence became more apparent as the 
distribution became increasingly disconnected and the 
degree of differentiation began a gradual increase to 
0.92 in 2012 (Table 4).  

3.2  Distribution characteristics of residential land 
(1) Since the 1990s, preliminary planning for develop-
ment has been implemented. The amount of rural resi-
dence was slightly reduced, but there appeared succes-
sively a small amount of general residence and then 
commercial residence. The distribution of general and 
commercial residences was scattered, as the amount of 
residential coverage exhibited a growth trend.  

(2) From 1996 to 2003, residential land was domi-
nated by rural residences, and supplemented by garden 
house, commercial residence, and general residence 
types. The proportional coverage of all kinds of resi-
dence was rural residence > general residence > garden 
house > commercial residence (Fig. 2).  

(3) From 2003 to 2007, the transformation of Jinshi-
tan Tourist Resort was basically completed. The area 
devoted to garden houses significantly increased (Fig. 3). 
The areas of commercial residence and general resi-
dence increased some, but their varied distribution made 
them inconspicuous in space. The area of rural residence 
rapidly declined. Overall, the total residential area in the 
study region increased. 

(4) From 2007 to 2012, the rural residence land in 
Jinshitan Tourist Resort was quickly reduced, while the 
area of garden houses increased rapidly in all seven vil-
lages. The area in which garden houses were distributed  

increased most prominently, while the land type distri-
bution of commercial residences and general residences 
was in a steady state (Fig. 3). 

3.3  Mechanism driving spatial differentiation of 
residential land 
The distribution and development of existing resi-
dence is the most intuitive form of residential space 
differentiation in Jinshitan Tourist Resort. Combining 
the development of the actual process and related 
field survey data, it is possible to draw the following 
conclusions. 

(1) In the initial stage (1992–2003), Jinshitan Tourist 
Resort was a former national scenic area, of which sce-
nic resources were protected by the government, and no 
development allowed. In 1992, it was established as a 
national tourist resort, indicating the beginning of steps 
toward tourism development to promote the residential 
industry. Specified in the management rules of Jinshitan 
Tourist Resort, the development and management of 
hotels, villas, entertainment, sightseeing, and other such 
projects are encouraged. General residences, commer-
cial residences, and garden houses appear to improve 
and diversify the residential potential. Therefore, 
mid-high-grade villas and garden houses inevitably ap-
peared. The commercial residences were only generated  

 
Table 4  Indices of various residential land variables by D and 
D(m): 1988 to 2012 

Category 1989 1996 2003 2007 2012 

Rural residence 0.51 0.50 0.19 0.24 0.92 

General residence / 0.54 0.48 0.36 0.25 

Commercial residence / 0.47 0.44 0.34 0.31 

Garden house / / 0.65 0.26 0.06 

All 0.51 0.45 0.35 0.28 0.18 

 

Fig. 2  Residential land area of each type 1988–2012 
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Fig. 3  Distribution of residential land in Jinshitan: 1988 to 2012 

 
to meet the requirements of migrants from other cities, 
and in such ways as to use the minimum area possible. 
The general residences were mostly resettlement resi-
dential areas due to the emphasis on development of 
tourism projects. In the beginning stage of residential 
construction in Jinshitan Tourist Resort, the regulatory 
power of governmental decision-making played a huge 
role (Long et al., 2009). Rural residences reduced in 
area, but remained the type with the widest distribution 
in the seven villages of the study area. The spatial dis-

tribution was less concentrated than before, so the dif-
ferentiation degree rose. 

(2) During the stage of steady development (2003– 
2007), the residential industry entered a period of de-
velopment at a relatively constant rate. Along with the 
gradually improving construction of infrastructure, and 
deepening development of tourism projects, the distri-
bution of residential land was also constantly changing. 
For many buyers who were strongly independent, the 
main reference factors included convenient transporta-
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tion, perfect infrastructure, and a beautiful living envi-
ronment. In order to meet the market demand, com-
modities are ′tagged′ in residential construction by de-
velopers, so as to attract buyers with different values, 
and the grade of residential districts becomes a status 
symbol. Social people in pursuit of a high-level spiritual 
life, not only want to own a high-quality first residence, 
but also want to have a second residence with beautiful 
scenery, pleasant climate, and a location far from the 
hustle and bustle of the city, for relaxation. Garden 
house residences spread along the coastline where beau-
tiful scenery and convenient transportation existed, 
making the spatial distribution relatively concentrated, 
so the degree of differentiation decreased. The residen-
tial selection behavior at this stage played an important 
role in promoting the development of the residential 
industry in Jinshitan Tourist Resort. 

(3) In the burgeoning stage (2007–2012), the residen-
tial industry in Jinshitan Tourist Resort moved into a 
phase of rapid ascension. The trend of decrease in rural 
residence became more apparent as the distribution be-
came increasingly disconnected and the degree of dif-
ferentiation increased to 0.92. The development of the 
residential industry here included a time lag attributable 
to the development of the regional tourism industry. The 
inherent advantages of the tourist resort were seamlessly 
grafted onto the demand for development by the real 
estate industry. The investment in real estate of the tour-
ist resort provided an exuberant vitality that created a 

new format for the tourism-real-estate industry. Jinshi-
tan Tourist Resort has now attracted a large amount of 
commercial real estate to promote the common devel-
opment of both real estate and tourism, as well as to 
drive the rapid rise of the tourism-residential industry in 
the tourist resort. Market mechanisms played a guiding 
role in the development of this industry. 

4  Discussion  

Throughout the study period, the differentiation intensi-
ties of all residences decreased from 0.51 to 0.18 within 
a reasonable range. The spatial differentiation of resi-
dential land in Jinshitan Tourist Resort resulted from the 
combined action of a variety of factors. In its role as 
driving mechanism, government regulation became the 
leading force for spatial differentiation of residential 
land, not only guiding the occurrence of the spatial dif-
ferentiation phenomenon, but also restricting the devel-
opment of the phenomenon, to ensure that the degree of 
residential differentiation changed within a reasonable 
range. The reform of land use and the real estate market 
were the dominant forces for spatial differentiation of 
residential land. Due to the existence of class division 
and the solidification phenomenon, different residential 
prices were another of the causes for spatial differentia-
tion of residential land. The preference of residents for 
independence and provide neither good location nor 
complete support facilities, and add to their lack of 

 

Fig. 4  Process of residential differentiation and driving mechanism 
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advantages a higher price. Third, the surrounding infra-
structure for general residence is imperfect. General 
residences in Jinshitan Tourist Resort are mostly in-
tended for resettlement communities displaced by 
demolition. A large number of local residents ar the be-
havior of residents play a role in promoting the isolation 
of residential spaces. The above factors were both mu-
tually promoted and restricted to achieve development 
of tourism real estate in Jinshitan Tourist Resort. 

There are still some unreasonable phenomena affect-
ing the development of residence in Jinshitan Tourist 
Resort. First, the vacancy rate of garden houses is high. 
The proportion of garden houses is inconsistent with the 
actual income levels of local residents in Jinshitan Tour-
ist Resort. Among the garden houses sold, only a few 
are purchased by the local residents, the garden houses 
that fail to sell can only be rented during the peak tour-
ism seasons. Second, the development of commercial 
residence is lacking. Regarding commercial residence, 
migrant workers are the intended buyers, but the layouts 
are unreasonable for them. Typically, they e concen-
trated there. However, the peripheral facilities are typi-
cally unable to satisfy the needs of a large number of 
local residents. Some recommendations were made ap-
plicable to these questions: moderate exploitation, 
strengthen public services supporting general residential 
and commercial construction, slow down the speed of 
garden house construction, and further improve the liv-
ing conditions of local permanent residents. 

Based on the areas of residential land, the spatial dif-
ferentiation degree of residential land can be calculated. 
These results are quite different from the differentiation 
degree of residential groups. Moreover, the kinds of 
residential spaces available are unable to reflect com-
pletely and precisely the living conditions of residents, 
nor do the residential land types fully exhibit the rela-
tion between real estate and ownership. In this paper, the 
conclusions drawn indirectly reflect the spatial differen-
tiation effect and the mechanism driving the evolution 
of residential land. 

5  Conclusions 

In this study, based on multi-time-series land use and 
remote sensing data, in combination with on-the-spot 
investigation, reliable information was obtained to 
measure and analyze the differentiation of residential 

space and the change of residence distribution in Jinshi-
tan Tourist Resort. The following conclusions were 
drawn. 

(1) From 1988 to 2012, the differentiation intensities 
of all residences decreased from 0.51 to 0.18. The de-
gree of differentiation of the rural residential land first 
decreased, and then increased. The new residential land 
type showed declining trends, of which the gar-
den-house type presented the most intense rise.  

(2) The overall background of the traditional residen-
tial land type was gradually replaced by a new residen-
tial land type, and the total area of residential land in-
creased year by year, significantly improving the overall 
residential conditions. The areas of the new residential 
land type garden house, commercial residential, and 
general residential land types showed growth. Garden 
house were increasingly widespread and locations were 
advantageous for environment and transportation. 

(3) Government policy, social differentiation, market 
mechanisms, and individual choices (along with other 
factors) were mutually promoted, although still re-
strained. However, all of these factors interacted to con-
strain the developmental direction and the processes 
affecting tourism real estate in the Dalian Jinshitan 
Tourist Resort. We propose rational planning of real es-
tate development, improve the living conditions of local 
permanent residents further. 

Acknowledgements 

The authors would like to acknowledge all experts con-
tributions in the building of the model and the formula-
tion of the strategies of this study. We sincerely thank 
the Dalian Municipal Bureau of Land Resources and 
Housing for providing the data for this study. 

References 

Agarwal S, 2012. Relational spatiality and resort restructuring. 
Annals of Tourism Research, 39(1): 134–154. doi: 10.1016/ 
j.annals.2011.05.007 

Burak S, Dogan E, Gazioglu C, 2004. Impact of urbanization and 
tourism on coastal environment. Ocean & Coastal Manage-
ment, 47(9–10): 515–527. doi: 10.1016/j.ocecoaman.2004.07. 
007 

Chu Jinlong, Xu Jiangang, Gao shu, 2007. Spatio-temporal char-
acteristics of residential land growth in Hefei of Anhui Prov-
ince, China. Chinese Geographical Science, 17(2): 135–142. 
doi: 10.1007/s11769-007-0135-5 



 YANG Jun et al. Spatio-temporal Differentiation of Residential Land for Coastal Town: A Case Study of Dalian Jinshitan 575 

Delmelle E C, 2015. Five decades of neighborhood classifications 
and their transitions: a comparison of four US cities, 1970– 
2010. Applied Geography, 57: 1–11. doi: 10.1016/j.apgeog. 
2014.12.002 

Doiron S, Weissenberger S, 2014. Sustainable dive tourism: so-
cial and environmental impacts: the case of Roatan, Honduras. 
Tourism Management Perspectives, 10: 19–26. doi: 10.1016/ 
j.tmp.2013.12.003 

Duncan O D, Duncan B, 1955. Residential distribution and occu-
pational stratification. American Journal of Sociology, 60(5): 
493–503. doi: 10.1086/221609 

Dupont V, 2004. Socio-spatial differentiation and residential seg-
regation in Delhi: a question of scale? Geoforum, 35(2): 
157–175. doi: 10.1016/j.geoforum.2003.08.003 

Gu Chaolin, Kesteloot C, 1997. Social polarisation and segrega-
tion phenomenon in Beijing. Acta Geographica Sinica, 52(5): 
385–393. (in Chinese) 

Hu S G, Chen Q M, Wang L et al., 2012. Multifractal characteri-
zation of urban residential land price in space and time. Ap-
plied Geography, 34; 161–170. doi: 10.1016/j.apgeog.2011. 
10.016 

Huang Zhengfang, 2001. Studyon tourism urbanization and tour-
ist resources environment protection in economy-developed 
region—a case study of metropolitan interlocking region in 
Yangtze River Delta. Human Geography, 16(5): 53–57. (in 
Chinese) 

Iceland J, Sharpe C, Steinmetz E, 2005. Class differences in Af-
rican American residential patterns in US metropolitan areas: 
1990–2000. Social Science Research, 34(1): 252–266. doi: 
10.1016/j.ssresearch.2004.02.001 

Kityuttachai K, Tripathi N K, Tipdecho T et al., 2013. 
CA-markov analysis of constrained coastal urban growth mod-
eling: Hua Hin Seaside City, Thailand. Sustainability, 5(4): 
1480–1500. doi: 10.3390/su5041480 

Levine A S, Feinholz C L, 2015. Participatory GIS to inform 
coral reef ecosystem management: Mapping human coastal 
and ocean uses in Hawaii. Applied Geography, 59: 60–69. doi: 
10.1016 /j.apgeog.2014.12.004 

Liao Banggu, Xu Jiangang, Mei Anxin, 2012. Evolution of resi-
dential differentiation in central Shanghai City (1947–2007): a 
view residetial land-use types. Geographical Research, 31(6): 
1089–1102. (in Chinese) 

Li Zhigang, Wu Fulong, 2006. Sociospatial differentiation in 
tansitional Shanghai. Acta Geographica Sinica, 61(2): 
199–211. (in Chinese) 

Liu Zhengguang, Zhang Zhibin, 2014. Research of Lanzhou 
City′s urban residential differentiation. Arid Land Geography, 
37(4): 846–856. (in Chinese) 

Long Hualou, Liu Yansui, Zou Jian, 2009. Assessment of rural 
development types and their rurality in eastern coastal China. 
Acta Geographica Sinica, 64(4): 426–434. (in Chinese) 

Long Hualou, Liu Yongqiang, Li Tingting et al., 2014. Spatial 
interlinking of land use planning and environmental protection 
planning from the perspective of ecological civilization con-
struction. Economic Geography, 34(5): 1–8. (in Chinese) 

Onofri L, Nunes P A L D, 2013. Beach ′lovers′ and ′greens′: a 
worldwide empirical analysis of coastal tourism. Ecological 
Economics, 88: 49–56. doi: 10.1016/j.ecolecon.2013.01.003 

Palmer A, Mathel V, 2010. Causes and consequences of under-
utilised capacity in a tourist resort development. Tourism 
Management, 31(6): 925–935. doi: 10.1016/j.tourman.2009. 
12.001 

Park J, Iceland J, 2011. Residential segregation in metropolitan 
established immigrant gateways and new destinations, 
1990–2000. Social Science Research, 40(3): 811–821. doi: 
10.1016/j.ssresearch.2010.10.009. 

Peng Chong, Cheng Jianquan, 2007. Using multi-agent system 
for residential expansion models—a case study of Hongshan 
District, Wuhan City. Chinese geographical science, 17(3): 
210–215 doi: 10.1007/s11769-007-0210-Y 

Pons A, Rullan O, 2014. The expansion of urbanisation in the 
Balearic Islands (1956–2006). Journal of Marine and Island 
Cultures, 3(2): 78–88. doi: 10.1016/j.imic.2014.11.004 

Qian J X, Feng D, Zhu H, 2012. Tourism-driven urbanization in 
China′s small town development: a case study of Zhapo Town, 
1986–2003. Habitat International, 36(1): 152–160. doi: 
10.1016/j.habitatint.2011.06.012 

Rosen G, Walks A, 2013. Rising cities: condominium develop-
ment and the private transformation of the metropolis. Geofo-
rum, 49: 160–172. doi: 10.1016/j.geoforum.2013.06.010 

Salazar N B, Zhang Y, 2013. Seasonal lifestyle tourism: the case 
of Chinese elites. Annals of Tourism Research, 43: 81–99. doi: 
10.1016/j.annals.2013.04.002 

Schnell I, Diab A A B, Benenson I, 2015. A global index for 
measuring socio-spatial segregation versus integration. Ap-
plied Geography, 58: 179–188. doi: 10.1016/j.apgeog.2015. 
01.008 

Stylidis D, Biran A, Sit J et al., 2014. Residents′ support for tour-
ism development: the role of residents' place image and per-
ceived tourism impacts. Tourism Management, 45: 260–274. 
doi: 10.1016/j.tourman.2014.05.006 

Sun Bingdong, Wu Yafei, 2008. The demonstrative research on 
resident spatial segregation and cty planning on it. Shanghai 
Econmic Review, 10(22): 73–80. (in Chinese) 

Song Weixuan, Wu Qiyan, Zhu Xigang, 2010. Residential dif-
ferentiation of Nanjing in the new period. Acta Geographica 
Sinica, 65(6): 685–694. (in Chinese) 

Tao Haiayn, Li Xia, Chen Xiaoxiang et al., 2007. Method explo-
ration of geographical spatial differentiation based on multi- 
agent: a case study of urban residential simulations. Acta 
Geographica Sinica, 62(6): 579–588. (in Chinese) 

Trukhachev A, 2015. Methodology for evaluating the rural tour-
ism potentials: a tool to ensure sustainable development of ru-
ral settlements. Sustainability, 7(3): 3052–3070. doi: 10.3390/ 
su7033052 

Van Noorloos F, 2013. Residential tourism and multiple mobili-
ties: local citizenship and community fragmentation in costa 
rica. Sustainability, 5(2): 570–589. doi: 10.3390/su5020570 

Wei Lihua, Cong Yanguo, Li Zhigang et al., 2007. Socio-spatial 
differentiation of professionals of Guangzhou in the 1990s. 



576 Chinese Geographical Science 2016 Vol. 26 No. 4 

Acta Geographica Sinica, 62(4): 407–417. (in Chinese) 
Wu Q Y, Cheng J Q, Chen G et al., 2014. Socio-spatial differen-

tiation and residential segregation in the Chinese city based on 
the 2000 community-level census data: a case study of the in-
ner city of Nanjing. Cities, 39: 109–119. doi: 10.1016/j.cities. 
2014.02.011 

Wu Q Y, Wang X H, Chen G et al., 2013. Social-spatial differen-
tiation and residential segregation of old city of Nanjing, 
China: evidence from the community-level census data in 
2000. Scientia Geographica Sinica, 33: 1196–1205. doi: 
10.1016/j.geoforum.2003.08.003 

Wu Qiyan, Zhang Jianxiang, Zhu Xigang et al., 2002. The dy-
namic mechanism of urban residential differentiation in china. 
Human Geography, 17(3): 26–30. (in Chinese) 

Xi J C, Zhao M F, Ge Q S et al., 2014. Changes in land use of a 
village driven by over 25 years of tourism: the case of 
Gougezhuang village, China. Land Use Policy, 40: 119–130. 
doi: 10.1016/j.landusepol.2013.11.014 

Xie P F, Chandra V, Gu K, 2013. Morphological changes of 
coastal tourism: a case study of Denarau Island, Fiji. Tourism 
Management Perspectives, 5: 75–83. doi: 10.1016/j.tmp.2012. 
09.002 

Xu Xueqiang, Hu Huaying, Ye Jiaan, 1989. A factorial ecological 
study of social spatial structure in Guangzhou. Acta 
Geographica Sinica, 44(4): 385–399. (in Chinese) 

Wang Yang, Fang Cuanglin, Sheng Changyuan, 2013. Spatial 
differentiation and model evolution of housing prices in 
Yangzhou. Acta Ggeographica Sinica, 68(8): 1082–1096. (in 
Chinese) 

Yang J, Ge Y T, Ge Q S et al., 2016. Determinants of island tour-
ism development: the example of Dachangshan Island. Tour-
ism Management, 55: 261–271. doi: 10.1016/j.tourman.2016. 
03.001 

Yin Haiwei, Kong Fanhua, Zhang Xiang, 2011. Changes of resi-
dential land density and spatial pattern from 1989 to 2004 in 
Jinan City, China. Chinese Geographical Science, 21(5): 
619–628. doi: 10.1007/s11769-011-0498-5 

Zhang C, Chai Y W, 2014. Un-gated and integrated work unit 
communities in post-socialist urban China: a case study from 
Beijing. Habitat International, 43: 79–89. doi: 10.1016/j. 
habitatint.2014.01.011 

Zhu Hong, Jia Lianlian, 2006. The form of urban tourism based 
on the tourism urbanization. Economic Geography, 26(1): 
151–155. (in Chinese) 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


