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Abstract: This study seeks a scientific methodology for ecological leisure industry planners to
contribute to a more ecologically friendly leisure industry. This study creates an environment
suitability model (LIDES) for leisure industry development. This model sees the natural ecological
environment as just as important as the artificial environment. This study identifies the following
factors: suitable land, unsuitable land, park plaza, scenic spot, river system, global network reachability,
local network reachability, business impact, industrial impact. The Spatial Syntax method is used
to account for effects of the urban road network. This method is incorporated into a geographic
information system-analytic hierarchy process (GIS-AHP) approach, thus developing this method
further. The method is demonstrated in the leisure industry in Shapingba District of Chongqing,
China. The final suitability index map for ecological leisure industry is divided into four types:
highly suitable, moderately suitable, marginally suitable, and low suitability areas. As a result, 8.08%
(42.55 km2 ) of the study area has low suitability, 82.61% (435.15 km2 ) has marginal suitability, 8.62%
(45.42 km2 ) has moderate suitability and 0.69% (3.65 km2) has the best suitability for creating an
ecological leisure industry area. Discussion and relevant suggestions are given for further research.
Keywords: eco-leisure industry; geographic information system (GIS); analytic hierarchy process
(AHP); spatial syntax; point of interest (POI)

1. Introduction
With the rapid development of the leisure economy in recent years, an increasing number of
cities focus on the development of the leisure industry. Short-term behaviour in pursuit of economic
growth, here as well as in other industries, has destroyed the ecological environment [1]. In the early
stages of leisure industry development, in order to increase economic benefits, tourist areas (including
some protected areas) constructed a large number of entertainment facilities. The immediate economic
benefits increased, but the ecological environment was damaged. Decades of this will not only lead to
a decline in the quality of the leisure industry, but also to the loss of leisure functions, which will make
the local leisure resource unsustainable [2].
The current situation of the leisure industry in China is that a supply and demand imbalance
obstructs the rational development model and planning, due to a lack of proper guidance, lack of basic
knowledge regarding the concept of leisure, and its generally weak foundation [3]. There is a lack of
effective macro-control and regional guidance in the Chinese leisure industry. Most leisure projects are
scattered and uncoordinated, and their lack of originality and the scale of the leisure industry has a
detrimental impact on society and the environment [4]. This condition is not only a problem in the
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city studied in this research, but reflects the general problem of the entire leisure industry in China.
Traditional leisure industry planning often does not consider wider sustainability goals or negative
environmental impacts. It has become an urgent issue for governments, planners, and scholars to find a
scientific methodology and develop theory from empirical case studies to solve this issue. Scholars also
point out that the evidence of pollution shows that the leisure industry in China is unsustainable and
that individuals must take greater responsibility for their actions if there is to be any change for the
better [5].
In order to solve the root causes of this problem, this research needs to trace the root causes to
the basic concepts. The development of a leisure economy has resulted in the emergence of a series
of related concepts, such as leisure, leisure industry, and ecological leisure industry. The first author
to see leisure as a kind of social phenomenon in modern research was Veblen, who explained his
thoughts about leisure in his book The Theory of the Leisure Class. The publication of this book also
marks the birth of leisure science in the United States [6]. More and more scholars began to explore
leisure research [7–9]. However, there is no consensus regarding a common academic definition of
“leisure” [10–12]. People’s understanding of leisure also changes over time [13–15]. We examined the
literature and found that leisure can be defined in three ways. First, leisure is a concept of time [16–18].
Second, it is also a subjective activity and behaviour [19]. Finally, it is also the psychological orientation
and mental state of the person [7,12,20,21]. The leisure industry first took root in North America and
Western Europe in the early part of the 20th century, spreading rapidly to the rest of the world after the
Second World War [22]. There has been no consensus among scholars around the world regarding the
definition of “leisure industry” [23–25].
A concept of ecological leisure industry seems could alleviate this problem. An ecological leisure
industry meets the needs of contemporary people’s leisure, and at the same time, does not damage the
potential livelihoods of future generations [26]. We argue that an ecological leisure industry needs to
combine the concept of sustainable development with ideas from industrial ecology. Firstly, sustainable
development refers to a holistic approach and temporal processes that lead us to the endpoint of
sustainability [27]. The sustainability target will be met by the leisure industry if the diversity and
integrity of the environment, as well as the living conditions and status of the original residents of the
area, are maintained or improved [28]. Industrial ecology is the study of the flows of materials and
energy in industry and consumer activities, of the effects of these flows on the environment, and the
influences of economic, political, regulatory, and social factors on the flow, use, and transformation
of resources [29]. Industrial ecology looks at the functioning of natural ecosystems as a model for
industrial systems [30]. This flow can be understood from two points of view. First, resources should
be developed appropriately, and second, a predatory development model should not be used with
natural resources. Tourists should also improve their ecological consciousness, avoiding harm to
the environment. An ecological leisure industry can also be an opportunity to promote the value of
nature protection areas and offer higher long-term profits to investing stakeholders [31]. The ecological
leisure industry has increasingly gained environmental consciousness regarding services and products
and is gradually considering the integration of environmental problems into the development of the
sector [32].
The existing literature on the distribution of the leisure industry is mainly based on the general
principles and theories of spatial distribution and the location of industries. According to the
literature review, scholars usually study eco-tourism planning in combination with eco-leisure
industry planning [33]. They also used data-based methods in the eco-tourism planning field [34,35].
Michel considered the core competitiveness of every factor of the leisure industry as regards its
spatial distribution and formulated an industrial development planning strategy [36]. Mitchell and
Murphy [37] studied a conceptual frame-of-reference that consists of a matrix based on two
trichotomies, which, in a comprehensive spatial framework, helps to study all aspects of leisure
tourism. Chinese scholars used Mitchell’s theory and a Shanghai case to identify the growth of
domestic demand, policy-driven supply, and transportation networks as the three determinants of a
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spatial interaction model [38]. Goossen [39] classified the quality of leisure projects into utility quality
and perceived quality and selected the environmental index, reachability index, water quality index
and noise index as important quality evaluation indicators to judge the suitability of leisure projects.
From the perspective of economic geography, Öner studied the market size demand of the leisure
industry to support the planning location of eight leisure services in Sweden [40]. The geographic
information system can be used for determining location suitability, resource inventory and non-contact
areas to protect specific environments when studying ecological leisure industry [41]. The GIS-AHP
method - a combination of analytic hierarchy process (AHP) and geographic information systems
(GIS) can provide the planning or land suitability assessment by providing suitability mapping [42].
The GIS-AHP method could be applied to this research. According to reports of the use of GIS-AHP
method [42–44], most research lacks the evaluation of traffic factors. Simple buffer evaluation methods
do not take into account the effects of the urban road network, nor the public’s perspective on urban
road proximity. This paper contributes to the definition of the ecological leisure industry by using
point of interest data (POI) and spatial syntax to solve these two problems separately in this paper and
to improve the GIS-AHP method, which is a more systematic way of studying the spatial distribution
of the leisure industry layout. The park plaza and scenic spots, commercial impact, and industrial
impact areas are derived from POI data. The spatial syntax is used to analyse the overall transport
accessibility and local transport accessibility. These methodologies are used to map the sustainable
land of the ecological leisure industry.
The structure of this paper is as follows: First, this paper clarifies the definition of leisure industry
and ecological leisure industry. Section 3 provides the flowchart of the site selection model for the
ecological leisure industry and creates the leisure industry development environment suitability
model (LIDES). After an introduction to the study area, data sources and methods, the results of
site selection that adopted the improved GIS-AHP method are presented, followed by a discussion.
Finally, the authors identify relevant suggestions for further research.
2. Materials and Methods
2.1. Study Area
The Shapingba area is located in the eastern part of the Sichuan Basin. The Yanshan movement
and the Himalaya movement made the Earth’s crust bend drastically and strongly, forming the
Sichuan Basin. Other geomorphological patterns in the basin include the landforms of the Shapingba
District, which comprise four main parts, including the Jinyun low-relief terrain, the western hilly area,
the eastern hilly area, and the Gele low-relief terrain (Figure 1). Shapingba is a typical mountainous city,
dissected by the river, with generally beautiful scenery. The district houses a range of leisure resources,
including a strong historical and cultural heritage, making it a suitable place for the development of
leisure industry. Although the mountainous terrain impedes the development of this area, resulting in
a fragmented spatial layout.
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Figure 1. Location of the Study Area. (Source: Own elaboration based on National Geographic
Figure 1. Location of the Study Area. (Source：Own elaboration based on National Geographic
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Data for the GIS analysis was derived from a variety of sources (Table 2). ArcGIS 10.2 and Depthmap
10.14 were used for the spatial analysis and spatial syntax calculation, respectively. Each data layer,
such as land suitability, water area, and construction land, was obtained and summarised on a 50-m
grid for spatial analysis.
Table 2. List of Data and Data Sources.
Data

Source

Boundary Map
Land Use Map (2012–2020)
Road Map
Land suitability map
Scenic spots Areas
Park and Plaza Areas
Commercial layout Map
Industrial layout Map

Google Map
Shapingba District Planning Bureau
Chongqing master planning (2007–2020 years)
Shapingba master plan, Conservation planning of Chongqing historical and cultural city
National Geographic Information Public Service Platform
National Geographic Information Public Service Platform
National Geographic Information Public Service Platform
National Geographic Information Public Service Platform

2.3. Methods
Figure 2 presents the flowchart of the site selection model for the ecological leisure industry.
The GIS-AHP method integrates the characteristics of AHP and GIS, maintaining the advantages they
each have for solving spatial decision problems. We used the point of interest data (POI) and Space Syntax
to improve the GIS-AHP method. The supplement to the GIS-AHP method treated as the creation of
a new model is presented in Figure 2. The data analysis comprises two key steps: (1) constructing an
analytic hierarchy process model: the leisure industry development environment suitability model (LIDES)
(Figure 3) and (2) a spatial analysis combining AHP and GIS and spatial syntax and POI data.
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Figure 2. Flowchart of the Site Selection Model of the Ecological Leisure Industry.

Figure 3. The Site Selection Model of the Ecological Leisure Industry.
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of the Chongqing city master plan (2007–2020), which are imported into Depthmap for spatial
syntax-dependent variables calculation and then saved as mif formatted files. In this paper, the raster
cell size is set to 50m × 50m, and five spatial syntactic parameters are defined. The spatial syntax
calculation results are then imported into the model. The global integration radius is set to 1600.
The kernel density estimation method is used in the GIS platform to convert the linear data into surface
raster data, which is the distribution of kernel density.
2.3.1. Analytic Hierarchy Process (AHP) Model
AHP is a method to organise and analyse complex decisions [46]. In AHP, several sub-criteria
(indices) are added up for their respective criteria, which are weighted and aggregated according
to their impact on a predefined goal or target [47]. AHP can then be used to compare different
alternatives affecting indices in different ways and, hence, affecting the overall goal differently [48].
The establishment of each index in this paper was based on a literature review [49–51] and expert
interviews, combined with the ecological leisure industry definition and main regional conditions
to identify the index of the site selection model for ecological leisure industry. The goal of the AHP
is to select a site for the ecological leisure industry, established by two criteria: natural ecological
environment and artificial environment [52]. The impact factors are stratified in the target layer,
criterion layer, and index layer respectively. The index layer is divided into the primary index layer
and the secondary index layer (Figure 3). Indices are suitable land, unsuitable land, park plaza,
scenic spot, river system, global network reachability, local network reachability, business impact,
industrial impact.
Finally, the index weight is calculated according to the comparison judgment matrix.
Q
Wi = P
n
i=1

n
j=1 aij

(

Qn

 n1

j=1 aij )

1
n

, i = 1, 2, · · · , n

CR = CI ÷ RI

(1)

(2)
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CI =

λmax − n
n−1

(3)

2.3.2. Spatial Analysis
Methods in this process include GIS spatial analysis and spatial syntax to extract the POI data
from each index. The evaluation criteria and weight description blank serve as a connection between
the previous study and further study (Table 3). Taking artificial environmental factors as an example,
it was divided into four major criteria index, which was also called a four primary criteria layer:
global network accessibility, local network accessibility, commercial impact, and industrial impact.
According to the evaluation criteria, the park square and scenic spots, river system, and global and
local accessibility were classified into five grades, and 1–5 points were evaluated. One denotes, taking
the park plaza in this criteria index as an example, that this area is 1200 m away from any of the parks or
plazas. The value 1 represents that this area is between 1,000 and 1,200 m away from the park or plaza.
Table 3. Evaluation Criteria and Weight Description.
Criteria Layer

Evaluation Criteria (m)

Score Value

Weight

Park plaza
Scenic spots
River system
Global network reachability
Local network reachability
Commercial impact
Industrial impact

Park plaza periphery: 300,500,800,1000,1200
Scenic spots periphery: 300,500,800,1000,1200
River system periphery: 300,500,800,1000,1200
GIS equal interval
GIS equal interval
Commercial periphery: 100, >100
Industrial periphery: 300, >300

5,4,3,2,1
5,4,3,2,1
5,4,3,2,1
5,4,3,2,1
5,4,3,2,1
0,1
0,1

0.3055
0.1420
0.1979
0.1203
0.2406
0.0426
0.0853

Commercial and industrial impacts were classified into two grades. The closer to business a site
is, the better the conditions for forming the ecological leisure industry existed, and the higher the score
is evaluated on the commercial impact index. However, the closer to the factory a site is, the higher
the environmental pollution, and so a lower score is evaluated on the industrial impact index. A grid
classification diagram for each criteria layer can be obtained to determine the evaluation criteria and
score by consulting data and doing an on-the-spot survey. The weights of the criteria index were
obtained from the above research (Table 4), preparing for the use of a weighted overlay for a suitable
map for the ecological leisure industry in Shapingba.
Table 4. The Comparison Judgment Matrix of O-S-A Each Index and A2-B, A3-B, A4-B, A5-B.
O-S-A

A2

A3

A4

A2
A3
A4
A2-B
B3
B4
B5

1
1/2
1/3
B4
2
1
1/2

2
1
1/4
B6
1
2

3
4
1
B8
1
2

B3
1
1/2
1/5

B5
5
2
1

A3-B
B6
B7

B7
1/2
1

A4-B
B8
B9

B9
1/2
1

2.3.3. Spatial Syntax
Spatial form and function affect traffic routes in a region. Changes to the spatial layout and
structure of the ecological leisure industry need to take the accessibility of the global and local road
networks into account.
Global reachability refers to the difficulty of reaching the other ecological leisure industry attraction
points in the study area (Shapingba) from any other ecological leisure industry attraction point in the
study area (Shapingba). We considered the spatial relations between all roads in Shapingba area using
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the GInteg measure spatial syntax and the degree of dispersion and aggregation of other roads in the
study area:


n log
GIntegi =

2(

(n+2)
3 −1)

+1

(n − 1)(MDi − 1)

(4)

The depth value is the axis number from any axis in the study area to the shortest distance from
the nearest axis of the ecological leisure industry attraction point. The average depth value is the
average value of all the depth values of the ecological leisure industry attraction point. Where MDi is
the average depth of the destination on behalf of the i; n is the total number of roads.
Local accessibility is measured on a finer scale, which indicates the difficulty of reaching an
adjacent ecological leisure industry attraction point from the location of the study area. The local
reachability of the Shapingba study area is measured by the degree of dispersion and aggregation
of the nearest road axis and the nearby road axis, using the local integration degree (LInteg) in the
space syntax. The calculation method is similar to that for the global integration degree, and a final
kernel density analysis diagram is used to compare the local integration degree (LInteg) and the global
integration degree (GInteg).
2.3.4. Points of Interest (POI)
POIs (points of interest) comprise all kinds of urban facilities, such as urban infrastructure,
and developing and natural information hotspots, and are thus a useful tool for planning professionals.
Integrated POI hotspot information can be a quantitative data source for urban development planning
and industrial layout and location, and can also provide decision support. In this method, the nearer
the target is, the larger the radiation value. For example, we can see each index evaluation criteria
from Table 3: if an area is closer to the scenic spots, this area will be evaluated with a high score, from
1–5 points, the index must all comply with the evaluation criteria. Scenic spots and park squares,
and the impact of commercial areas and industries are analysed with POI in this paper (Figure 2).
2.3.5. Kernel Density Estimation
Kernel density is estimated by drawing a circular region around each sample point and using the
kernel function to calculate the smooth and continuous surface according to each sample point [53].
The application transforms the results of the kernel spatial syntax from kernel data into raster data
for GIS.
Z
n
1 X x − xi
n(X ) =
k(
)
(5)
nh
h
i=1

Where K is the kernel function; H is the bandwidth, and n is the number of known points in the
bandwidth range. The distribution POI is generally analysed using a Euclidean distance point model,
but a large number of kernel density estimates has replaced the distribution analysis of POI. The reason
for this is that spatial density estimation based on Euclidean distance ignores the global accessibility of
roads, and the assumption of spatial homogenization is too ideal. It is easy to overestimate the degree,
size, and scope of POI aggregation, and consequently, kernel density estimation is one of the most
scientific and effective contemporary methods.
3. Results
3.1. Determination of Weight Value for Each Criterion
The factors influencing the suitability of the environment for the leisure industry were rated
according to the expert scoring method, by constructing a comparison judgment matrix, combining
the judgment matrixes of the first level index and the second-grade index. All factors from the primary
index layer were compared in pairs with the AHP method, using Saaty’s scale [46] which is numbered
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from 1–9, and its reciprocal as the comparison scale, in order to construct the judgment matrix A = (bij)
nn, in which bij indicates the impact of various factors on the target.
The calculation steps are as follows: the elements of A are multiplied by a column to get a new
vector; each component of the new vector is opened n times; the result of these steps is the weight
vector of each index (Table 5).
Table 5. Weight of Each Index.
Index

First-Class index Weight

Two-Stage Index Weight

Weight

0.5949
0.2766
0.3854
0.3333
0.6667
0.3333
0.6667

0.3055
0.1420
0.1979
0.1203
0.2406
0.0426
0.0853

A1
B4
B5
B6
B7
B8
B9
B10

A2
A3
A4

0.5135
0.3609
0.1279

Where λmax is the largest eigenvalue; CR is the consistency ratio index; RI is the experience value.
If it is a one or two order matrix, then CR is generally 0. Saaty [54] suggests that if it is above the two
order matrix, meeting the CR < 0.1, then this factor can go through the next step. As can be seen from
Table 6, CR < 0.10, and therefore, the judgment matrix satisfies consistency checking. The weight
values (Table 3) can be applied to GIS spatial analysis.
Table 6. Test Results of Consistency of Each Judgment Matrix.
Matrix

Feature Vector

λmax

CI

RI

CR

O-S-A
A2-B
A3-B
A4-B

(0.5135, 0.3609, 0.1279)
(0.5949, 0.2766, 0.3854)
(0.33333,0.66667)
(0.33333,0.66667)

3.1088
3.0055
2
2

0.0544
0.0028

0.58
0.58
0
0

0.0938
0.0048

3.2. Evaluating Results of Each Criterion
3.2.1. Natural Ecological Environment
Evaluation results of natural ecological environment criterion is showed in Table 7 specific graphic
information in the Figure 4. For evaluating results of park plazas, the results showed that in the
West and southeast of Shapingba District, the scores are higher. For evaluating results of scenic
spots, the results showed that the scores are higher in the middle and southeast of Shapingba District.
For evaluating results of the river system, there are two main rivers: Jialing River and Liangtan River,
as well as other small river systems belonging to the Yangtze River system. Therefore, in general,
the distribution of Shapingba river system is good, which is suitable for the ecological leisure industry.
Table 7. Evaluation Results of Natural Ecological Environment Criterion.
Park Plaza

Area
(km2 )

Area
Proportion
(%)

Scenic Spot

Area
(km2 )

Area
Proportion

River
System

Area
(km2 )

Area
Proportion

Most high
High
Medium
Low
Most low

929.34
30.62
39.05
19.02
11.26

90.29%
2.97%
3.79%
1.85%
1.09%

Most high
High
Medium
Low
Most low

1020.35
2.48
3.34
1.87
1.26

99.13%
0.24%
0.32%
0.18%
0.12%

Most high
High
Medium
Low
Most low

923.25
19.62
28.81
20.61
37.00

89.70%
1.91%
2.80%
2.00%
3.59%
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3.2.2. Artificial Environment
Evaluation results of artificial environment criterion is showed in Table 8 and specific graphic
information in the Figure 5. This paper compared the evaluation of results of global network reachability
and the evaluation of results of local network reachability. However, different from the local accessibility,
the area with better global accessibility is wider and more roads are radiated. Compared with the
actual situation, it is found that the results of spatial syntax analysis are highly consistent with the
actual situation: such as the Shapingba southeast cluster area, University Town, and the Xiyong town
area. These areas with strong accessibility also face traffic jams. The reason for the high density and
accessibility of the road network in the southeast cluster area of Shapingba is that the southeast of
Shapingba District is close to other areas of Chongqing.
For evaluating the results of business impact, the results show that the Shapingba District has a
high degree of commerce, and these areas of commerce are mainly concentrated in the south, the new
area of university town mainly in the southwest, and the old urban area mainly in the southeast.
These areas have a good commercial foundation for leisure industry construction. For evaluating the
results of industrial impact, the results show that the Shapingba factories are mainly concentrated in
the old urban area in the southeast, as well as in the southwest and north. The yellow area on the right
side of Figure 5d is the area with the greatest industrial impact. If the impact of industrial area on the
surrounding areas cannot be solved in terms of technology, these areas are not suitable for the layout
of leisure industry.
Table 8. Evaluation Results of Artificial Environment Criterion.
Global Network
Reachability

Area (km2 )

Area
Proportion (%)

Local Network
Reachability

Area (km2 )

Area
Proportion (%)

Most high
High
Medium
Low
Most low

816.97
147.62
53.87
9.34
1.49

79.37%
14.34%
5.23%
0.91%
0.15%

Most high
High
Medium
Low
Most low

998.96
26.06
3.29
0.55
0.43

97.05%
2.53%
0.32%
0.05%
0.04%

Business Impact

Area (km2 )

Area
Proportion (%)

Industrial
Impact

Area (km2 )

Area
Proportion (%)

No impact
Impact

946.18
83.12

91.93%
8.07%

No impact
Impact

978.24
51.06

95.04%
4.96%
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3.3. General Evaluation of the Suitability Index Map for the Ecological Leisure Industry
A suitability index map was determined by the improved GIS-AHP method for the logical location
of an ecological leisure industry site in Shapingba, Chongqing, China according to the standard layer
weights for the grid overlay analysis, using the grid calculator tool, by the equal interval. The analysis
results are divided into four types: highly suitable, moderately suitable, marginally suitable, and low
suitability areas. As a result, 8.08% (42.55 km2 ) of the study area has low suitability, 82.61% (435.15 km2 )
has marginal suitability, 8.62% (45.42 km2 ) has moderate suitability and 0.69% (3.65 km2 ) has the best
suitability for an ecological leisure industry area.
4. Discussion and Implications
Compared with the outcome of each criteria analysis, the study revealed strong associations
between the suitability map for the ecological leisure industry and indices such as traffic environment
index, natural scenery, and industry impact. The results show that the river system has significance for
a spatial pattern of ecological leisure industry (comparing Figures 4f and 6). The higher the average
score of the ecological leisure industry site, the closer to the rivers.
Based on the analysis of the suitability index map and ecological leisure industry requirement, this
study recommends four types of sites. First, the ‘Highly suitable’ category is located in the southwestern
parts of Shapingba. The old southeast Shapingba city area has excellent traffic accessibility and a high
degree of commercialization. The distribution of park squares and scenic spots is also concentrated in
this area, and the river system is in excellent condition, so most of the leisure industry is concentrated
in this area. The leisure industry in the old city is not part of the ecological leisure industry defined
in this analysis. Therefore, the existing leisure industry that takes advantage of the location should
actively optimise and upgrade, change the extensive management mode of the past, adjust the structure
development of the old urban area, and promote the harmonious and healthy development of the
whole area’s ecological leisure industry. Second, the ‘Moderately suitable’ category is mainly located
in the river area. This category involves the most sensitive area. It is a very suitable area for ecological
leisure industry. However, there are sensitive area attributes; the area can only allow some activities
that do not affect the original environment, such as education and site seeing. Large scale human
activities will lead to disaster and threaten this sensitive area [55]. This category development should
consider government guidelines and limitations. Third, the ‘Marginally suitable’ category is located in
82.61% of Shangpingba. This area can be considered for ecological leisure industry construction work
and passive tourist activities. Fourth, the ‘low suitability areas’ category is 8.08% of Shangpingba.
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5. Conclusions and Suggestion
4. Discussion and Implications
With the era of the leisure economy, the local government has a new understanding and set of
Compared with the outcome of each criteria analysis, the study revealed strong associations
thoughts about the ecological leisure industrial space and structure. The distribution of the leisure
between the suitability map for the ecological leisure industry and indices such as traffic environment
industry affects the economic structure of a region, but also the competitiveness of the city and even the
index, natural scenery, and industry impact. The results show that the river system has significance
country. The economic structures forming regional ecological leisure industrial planning are difficult to
for a spatial pattern of ecological leisure industry (comparing Figure 4c and Figure 6). The higher the
change, and the impact is long-lasting; however, it is tough to determine a scientific basis for ecological
average score of the ecological leisure industry site, the closer to the rivers.
leisure industrial planning. The judgement of whether the industrial layout is of high quality has been
Based on the analysis of the suitability index map and ecological leisure industry requirement,
based on economic benefits only, which is just one side of sustainable development. Among the factors
this study recommends four types of sites. First, the ‘Highly suitable’ category is located in the
determining the distribution of the industry, natural elements are essential constituents. If one element
southwestern parts of Shapingba. The old southeast Shapingba city area has excellent traffic
is missing, this will compromise sound planning.
In this study, we proposed a more scientific way to solve the above problem. We conducted
expert interviews to create the leisure industry development environment suitability model (LIDES).
This model sees the natural ecological environment as just as necessary as the artificial environment.
Based on a literature review, we improved the GIS-AHP by adding a point of interest (POI) and space
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syntax approaches. The findings demand further exploration including coping with further limitations.
The selection of impact factors was mainly based on the goals of the leisure industry development
environment suitability model (LIDES) in the improved AHP; a large amount of work has already been
done for the literature research and obtaining experts’ interviews and surveys. There are also cases
where the evaluation index is illogical or missing. The experts are involved in the project assigned
weights to each index [56]. This method has been criticised for lacking objectivity, even though it is the
experts’ work that is related to our research. The indicators should, therefore, be more scientific and
quantitative in the future.
In order to carry out ecological leisure industry planning in China, we must acquire experience in
urban construction and reconstruction at an early stage to rationally optimise the industrial structure,
effectively allocate social and natural resources, optimise industrial layout, and explore new growth
modes. The social and academic development of cutting-edge knowledge combined in this study,
to seek a better ecological leisure industry spatial organisation model based on a database analysis
method. At the same time, support for developing the ecological leisure industry in the Chongqing
District of Shapingba should also follow the general implementation of the “13th Five-Year” plan.
The government is making relevant policies, actively guiding and promoting the construction of
ecological development of the leisure industry in Shapingba district, in an effort to solve the problem
of single industry structure in ecological leisure industry. The ecological leisure industry should be
considered as a part of the entire material energy exchange cycle of the whole society [57].
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