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Abstract 

With the development of urbanization, it is very important to know the pub-
lic perception of urban ecosystem service value with different population cha-
racteristics, and it is also one of the prerequisites for strengthening urban 
management. Based on SolVES model and social preference survey data, this 
paper evaluates the social value of ecosystem services of Mianyang People’s 
Park. The results show that: 1) The public has a strong perception of park’s 
aesthetic value, historical and cultural value, recreational value, and therapeu-
tic value, and has a high degree of recognition. 2) The gender of the intervie-
wee has an influence on the evaluation of social value. In addition to recrea-
tional value, males have more areas with high VI than women, and there are 
also differences in high VI of the same value. 3) Differences in identities have 
a greater impact on the spatial distribution of social values. Experts can better 
consider the supervision and coordination of the construction of ecological 
culture, while the park staff and tourists tend to provide services such as aes-
thetics and recreation that can intuitively generate value and benefit. Finally, 
SolVES model is suitable for perception mapping and value evaluation of 
comprehensive parks, and the research results can provide basis for park 
management and optimization. 
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1. Introduction 

The rapid growth of urban population has intensified the expansion and devel-
opment of construction land and materials (Spyra et al., 2019). People’s pursuit 
of urban diversification and sustainable development has made the integration 
and development of urban green space and urban functions an important means 
of urban planning (Zhang, 2016; Wu et al., 2018; Zeng & Wu, 2019). We should 
pay more attention to urban ecosystem services, change the construction mode 
of urban parks, and match the ecological development goals of cities in the 21st 
century, so that it has become the focus of urban development to improve the 
ecological function and social value of green space system (Wu, 2000; Wang, 
2017). 

In addition, with the gradual deterioration and prominence of ecological en-
vironment problems, people pay more and more attention to the maintenance 
and improvement of urban ecological environment quality (Ni & Zuo, 2005; 
Wang & Ouyang, 2012; Yang & Zhang, 2016); the influencing factors of human 
perception and public physical and mental health have been paid attention by 
scholars (Madureira et al., 2015; Wang et al., 2017). Starting from the demographic 
characteristics, the influencing factors and using behaviors of urban ecological 
space perception were studied (Shan & Xi-Zhang, 2014), and the perceived ben-
efits of ecological space were expanded (Ulrich, 1984; Coon et al., 2011). Moreo-
ver, the park green space is used by the public, and the subjectivity and variabil-
ity of social value perception vary from person to person according to the re-
gional terrain conditions, landscape features, facilities combination and other 
factors (Graça et al., 2018). Understanding the similarities and differences of 
public preferences for ecosystem services and social values to identify potential 
ecological landscape conflicts can provide useful information for greening land-
scape planning (Castro et al., 2016; McNally et al., 2016; Enriquez-Acevedo et al., 
2018). 

Everyone is an individual with independent thoughts. Undoubtedly, different 
population characteristics will have different values. Strumse also pointed out 
that the gender difference of the public will produce different values in the process 
of turning to value relationship, and later other scholars’ research also confirmed 
this view (Strumse, 1996; Shuai & Ping, 2014). In addition, the cultural back-
ground (Yu, 1995; Nohl, 2001), education level (Lindemann-Matthies et al., 
2010; Molnarova et al., 2012), age (Yamashita, 2002; van den Bosch & Ode Sang, 
2017), professional knowledge (Vouligny, Domon, & Ruiz, 2009) and familiarity 
with the environment (Howley, Donoghue, & Hynes, 2012) will all affect the eval-
uation. Therefore, the above characteristics of different audiences must be paid 
attention to in value perception evaluation and landscape design (Zhao, Zhang, 
& Wu, 2015). However, most of today’s planning and design are directly imple-
mented by experts and planners, and the public’s ideas are not fully integrated, 
which leads to some potential mismatches between actual planning and user 
perception (Daniels et al., 2018; Graça et al., 2018). Therefore, when planning 
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urban parks and other green spaces, we need to know the public’s preference, the 
public’s perception of different landscape elements, and reduce the differences 
between individuals and between experts and the public in treating social values, 
so as to achieve better evaluation and quantification effects. 

Finally, the research on the social value of ecosystem services with parks as the 
main body has been relatively mature, but most of the achievements are focused 
on natural ecological parks such as forests and wetlands (Bagstad et al., 2016; 
Wang et al., 2016; Sun et al., 2019; Tufféry et al., 2021). However, from the pers-
pective of demographic characteristics research, we should focus on the public’s 
preference and perception, and let the public participate as much as possible. 
Comprehensive parks have the closest relationship with urban residents. As an 
urban green space that complements urban functions in urban ecosystem, its so-
cial value is much higher than that of wetlands and forest parks, which is more 
conducive to studying the relationship among public perception, social popula-
tion characteristics and ecosystem services. 

Therefore, in this study, aiming at Mianyang People’s Comprehensive Park, 
the SolVES model is used to evaluate and draw the social value of its ecosystem 
services, to show the types and social values of public landscape preferences and 
to measure their importance, to reflect the subjective wishes of tourists in plan-
ning practice, to fully reflect the needs of the public, to show the coordination 
and balance of preferences of different stakeholders, to provide some references 
for the planning, optimization and ecological environment protection of urban 
comprehensive parks in the future, and to complete the comprehensive park 
construction model that is closer to the public’s wishes and residents’ lives to 
provide more benefits for urban residents. 

2. Methods 
2.1. Study Area 

Mianyang People’s Park is located in the oldest business district in Fucheng Dis-
trict, Mianyang City, Sichuan Province. It was built in 1930 and covers an area of 
about 15.2 hectares. There are many shopping malls around the park, complete 
infrastructure, convenient transportation and concentrated traffic. The Park has 
a profound historical and cultural heritage. As one of Mianyang’s patriotic edu-
cation bases, it has cultural attractions such as Liberation Monument and Deng 
Jiaxian Square, which carries forward and inherits the historical and cultural 
heritage and patriotic spirit of “Northwest Sichuan No. 1 Park”. In addition, it is 
also a concentrated garden greening area in the city center. There are more than 
100 species of plants in Laurel Garden, Cycad Garden, Peach Blossom Island and 
other areas, and there are more than 20 ancient and famous trees listed for pro-
tection by the government, which has gradually formed a biodiversity protection 
site within the city. Finally, its Amusement Park, Artificial Lake and other scenic 
spots are rich in recreational activities and green landscapes, which together en-
hance the connotation and taste of the park, and make it develop into a com-
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prehensive park integrating nature, history and cultural landscape in the center 
of the city, integrating culture, education, tourism, fitness, entertainment and 
leisure (Figure 1). 

2.2. SolVES Model 

Social value for ecosystem services (SolVES) is developed based on the values, 
attitudes and preferences of different stakeholders, and consists of three mod-
ules: social values of ecosystem services, value mapping and value transforma-
tion mapping (Sherrouse, Clement, & Semmens, 2011). The social value survey 
data of public attitudes and preferences are obtained mainly through question-
naires and interviews, and then spatial data such as environmental layers and 
study area boundaries are collected. Then, the average nearest neighbor tool in 
ArcGIS software is embedded into the model, and the model is used to analyze 
the social value of ecosystem services in the study area. The spatial distribution 
pattern of each social value type is judged by the feedback average nearest 
neighbor ratio (R) and its standard deviation (Z). The non-monetized value index 
 

 

Figure 1. Study the regional plan and main scenic spots. 
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(1 - 10) shows the specific spatial position and takes the environmental factors 
into consideration in value evaluation, which is convenient for analyzing the re-
lationship between social value index and natural environment. This paper at-
tempts to use the social value model and value mapping model of SolVES model 
to evaluate the social value of ecosystem services of Mianyang People’s Park. 

2.3. Data Sources 
2.3.1. Survey Data 
This study takes Sherrouse and others’ evaluation cases of social value of ecosys-
tem services as reference (Clement & Cheng, 2011), and through pre-investigation 
such as field visits and unstructured interviews with tourists, the proposed social 
value types are screened and 9 types are identified. Research the types of social 
values with strong regional relevance (Table 1). The SolVES model mainly uses 
questionnaires to obtain the attitudes and preferences of stakeholders on servic-
es. This questionnaire is based on the data requirements of USE_TYPE, 
USE_ATTITUDE, VALUE_ALLOCATION and other data required by the model, 
based on the research of Y. Wang, Y. Gao, Sherrouse and other domestic and 
foreign scholars. The experience and questionnaire content are for reference, 
and the design is based on the actual environmental factors of the study area and 
the usage of tourists (Sherrouse, Semmens, & Clement, 2014; Wang et al., 2016; 
Gao et al., 2017). The questionnaire contains three parts: 1) Understanding of 
tourists’ play characteristics and satisfaction levels; 2) Respondents assigning 
 
Table 1. Descriptions of the 9 types of social values employed in this study (adapted from 
Clement & Cheng, 2011). 

Social value type Description 

Aesthetic Places with beautiful scenery. 

Biodiversity Places with many kinds of plants and animals. 

Economic Places with shops, for-profit facilities. 

Historical and cultural Places with cultural atmosphere, historical sites. 

Scientific Research 
and Educational 

Places with educational and 
scientific research significance. 

Life Sustaining Places that can purify the air and adjust the climate 

Recreation 

A place for walking slowly. 

A place for dancing, singing, 
and musical instrument sketching. 

Children’s play area. 

A place for drinking tea and chatting, 
playing cards and chess, and amusing birds. 

A place for meditation and reading. 

Spiritual Places where one can relax and calm down. 

Therapeutic Places to exercise and enhance physical fitness. 
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social value and marking social value points; 3) Respondent’s basic demographic 
characteristics. The second part and the third part are the main content. In the 
second part of the value point marking, respondents are required to assign 100 
points of assumed points to 9 social values based on their play experience. The 
categories that obtain the points must be marked out in the garden. The most 
valuable scenic spots in this category (3 - 5 for each type). The third part collects 
data such as gender, age, and professional knowledge of tourists to study the re-
lationship between demographic characteristics and social value. 

Questionnaire is distributed by tourists’ self-filling. In the process of value al-
location and social value marking, try to avoid explaining options to tourists in 
detail to ensure the objectivity of data. On November 14th and 15th, 2020, a pre-
liminary on-the-spot investigation was conducted on the preliminary related is-
sues. During this process, more than 30 tourists were randomly interviewed to 
learn about the tourists’ playing experience and service experience, and the value 
type was determined and the questionnaire was adjusted according to the tour-
ists’ reflection and opinions on the value of the park. Finally, from the beginning 
of December 2020 to the end of January next year, formal investigation and data 
collection were conducted, which ensured the accuracy of the data in time. A to-
tal of 205 questionnaires were distributed, 205 of which were recovered and 200 
of which were valid, with an effective rate of 97.56%. The distribution of ques-
tionnaires was based on the number of 150,161,184 questionnaires issued by 
Peng, Cheng, Zhou and other research institutes, which ensured the rationality 
of the sample size (Cheng et al., 2018; Peng et al., 2019; Zhou et al., 2020). 

2.3.2. Geospatial Data 
The geospatial data required by the model includes the Shapefile file and raster 
dataset of the study area. The spatial registration of Mianyang People’s Park was 
carried out by ArcGIS, and the Shapefile file of the study area was obtained by 
mapping vectorization operation, and the value points marked by respondents 
were digitized to obtain the social value point layer. The operation of the model 
should be based on at least one environmental layer, that is, raster dataset. In 
this study, the distance to water (DTW), which can effectively reflect the spatial 
relationship of elements, is selected to meet the operation of the model. 

3. Result 
3.1. Characteristics of Interviewees 

The social demographic chart of the respondents in People’s Park is shown in 
Figure 2. The gender composition of the respondents in People’s Park is 46%, 
slightly lower than that of women. All ages are covered, but 76.5% of the res-
pondents are under 40 years old, indicating that the respondents are generally 
younger, which ensures that they have more active thinking and wider attention. 
In addition, 90.5% of the respondents have college degree or above (including 
postgraduate degree or above), which indicates that the respondents are highly  
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Figure 2. Socio-demographic information of the sample population in percentage (%). 
 
educated and can well understand the contents of the questionnaire. Finally, 
most of the respondents have middle incomes of 3000, 5000 (32.5%) and 5000, 
7000 (34%), and their occupations basically cover all kinds of jobs in the society, 
with ordinary employees accounting for the most (32.5%). Most of the tourists 
interviewed are Mianyang local residents, accounting for 68.5%. See Figure 2 for 
the results. 
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3.2. Cluster Analysis of Social Value Space 

The SolVES model is used to analyze the average nearest neighbor of 3493 col-
lected social value points, and the statistical table of spatial clustering is generat-
ed (Table 2). The spatial clustering of the running results of the model is judged 
by the R ratio less than 1 and the larger negative Z score. The quantity (N) of 
each type of value mark is used to jointly determine the preference degree of 
respondents’ value. From Table 2, it can be clearly seen that the spatial distribu-
tion of all social value types in Mianyang People’s Park belongs to the clustering 
model (R < 1), and the Z value is low, and the spatial clustering of the model re-
sults is good, among which the historical and cultural value points have the 
highest clustering degree. When based on all interviewees, people clearly prefer 
recreational value, aesthetic value, therapeutic value, and historical and cultural 
value. However, based on subgroups, there are some differences. Some value 
points are too few and scattered. After secondary mapping, it is impossible to 
generate a spatial map and complete the calculation of the maximum value in-
dex. However, some value points are not even perceived by some subgroups. For 
example, for the park staff, they all think that the park has no scientific research, 
education and spiritual value. Therefore, based on these two subgroups, the re-
search mainly focuses on the four types of values of recreation, aesthetics, thera-
peutic, and history and culture to conduct more in-depth research to explore the 
impact of demographic differences on the spatial distribution of values.  
 

Table 2. Spatial agglomeration table of 9 social value types of people’s park. 

Social value type 

Point Counts (N) R ratio (Z score) 

All 
surveys 

Subgroup Survey All 
surveys 

Subgroup Survey 

Male Female Tourist Expert Staff Male Female Tourist Expert Staff 

Aesthetic 485 232 253 346 99 40 
0.46 

(−22.69) 
0.44 

(−16.24) 
0.48 

(−15.78) 
0.47 

(−18.83) 
0.42 

(−10.95) 
0.60 

(−4.84) 

Biodiversity 155 62 93 129 23 3 
0.57 

(−10.24) 
0.69 

(−4.60) 
0.60 

(−7.32) 
0.61 

(−8.51) 
0.55 

(−4.17) 
1.35 

(1.15) 

Economic 189 85 104 128 45 16 
0.36 

(−16.71) 
0.45 

(−9.79) 
0.41 

(−11.58) 
0.37 

(−13.54) 
0.40 

(−7.73) 
0.55 

(−3.47) 

Historical and 
Cultural 

315 146 169 225 66 24 
0.33 

(−22.82) 
0.37 

(−14.50) 
0.34 

(−16.29) 
0.34 

(−18.85) 
0.17 

(−12.87) 
0.28 

(−6.72) 

Scientific Research 
and Educational 

128 50 78 108 20 0 
0.50 

(−10.90) 
0.51 

(−6.60) 
0.52 

(−8.11) 
0.52 

(−9.52) 
0.51 

(−4.22) 
- 

Life Sustaining 134 51 83 109 21 4 
0.56 

(−9.74) 
0.67 

(−4.45) 
0.61 

(−6.72) 
0.62 

(−7.55) 
0.47 

(−4.64) 
0.73 

(−1.04) 

Recreation 1591 718 873 1168 213 210 
0.54 

(−35.21) 
0.56 

(−22.63) 
0.53 

(−26.62) 
0.55 

(−29.49) 
0.51 

(−13.55) 
0.47 

(−14.60) 

Spiritual 161 70 91 129 32 0 
0.50 

(−12.13) 
0.57 

(−6.88) 
0.47 

(−9.72) 
0.49 

(−10.99) 
0.57 

(−0.57) 
- 

Therapeutic 335 153 182 260 61 14 
0.51 

(−17.01) 
0.50 

(−11.86) 
0.51 

(−12.71) 
0.52 

(−14.52) 
0.42 

(−8.73) 
0.83 

(−1.21) 
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3.3. Stakeholder Groups’ Preference for Social Values 
3.3.1. Spatial Distribution of Social Value Based on Gender Differences 
The social value distribution of the People’s Park based on the gender group 
survey is shown in Figure 3. The distribution areas of historical and cultural 
value are similar, and the high VI areas represented by red are concentrated in 
the Monument, Deng Jiaxian Square and Cultural Square. However, aesthetics, 
recreation, biodiversity, spirituality, therapeutic, and economic values are dif-
ferent. Among these different types of values, the distribution map of aesthetics 
and therapeutic values shows that males with high VI represent more red areas  
 

 

Figure 3. Spatial distribution of social value of people’s parks based on gender difference 
group survey. 
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than females, while recreation is just the opposite. The value result shows that 
the red color of the female group is more obvious, and there are more display 
areas, which also shows that men are more tolerant in landscape aesthetics than 
women, and pay more attention to the value brought by some leisure and fitness 
activities to the public. In contrast, what women are more interested in is the 
recreation value brought to the public by park places and facilities, and they are 
more concerned about a sense of pleasure and excitement immediately generat-
ed by various entertainment facilities. In addition, combined with the maximum 
value index table based on the gender group (Table 3), it can be seen that there 
are differences between men and women in the same type of maximum VI, and 
the maximum value index of men in aesthetics and recreation is slightly higher 
than that of women, which indicates that men have obvious targeted areas and 
concentration of values, such as Peach Blossom Island, Cycad Garden and Cul-
tural Square area, simple landscape and hydrophilic leisure space can better sa-
tisfy their aesthetic, recreation and recreation needs. Even men are more aware 
of the value of biodiversity. However, biodiversity in this study pays more atten-
tion to the diversity of plant species, which shows that male tourists pay more 
attention to the composition of plant communities and the distribution of plant 
species than female tourists. 

3.3.2. Spatial Distribution of Social Value Based on Identity Differences 
In addition to gender differences, the article also studied the similarities and dif-
ferences of tourists, experts and park staffs’ perceptions of park ecosystem ser-
vice preferences and social values. The results showed that there were obvious 
differences among the three groups (Figure 4). Compared with tourists, the aes-
thetic value of experts and staff is more concentrated, and experts are more 
aware of the aesthetic value brought by the park landscape. This is because most 
experts are more professional in landscape collocation, plant growth and other 
issues, and pay more attention to the value of plant growth and the ecological 
and aesthetic value brought by the future, while the words of staff and tourists 
pay more attention to the beauty perceived by the first sight, but the maximum 
VI of the staff in the park is low, and it is also because they have worked in the 
park for a long time. However, the distribution of historical and cultural values 
is similar, and the staff in the park reflect that although there are monuments 
and memorial squares, for those who have worked here for a long time, the park 
can’t meet the needs of historical and cultural dissemination and learning, and  
 

Table 3. The maximum attained on the value index (Max VI) of the social values based on gender. 

Social 
value 
type 

Aesthetic Biodiversity Economic 
Historical 

and 
Cultural 

Scientific 
Research and 
Educational 

Life 
Sustaining 

Recreation Spiritual Therapeutic 

Male 8 1 - 6 1 - 9 - 5 

Female 7 - - 6 - - 8 - 5 
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Figure 4. Spatial distribution of social value of people’s parks based on identity difference 
group survey. 
 
can’t feel the generation of such values. There are similar problems in the value 
of health care. The Park doesn’t even have some fitness facilities and fitness zones 
to meet the public’s health care needs. Finally, the high VI area of tourists’ en-
tertainment value is significantly higher than that of experts and employees. 

In addition, as can be seen from Table 4, experts can perceive more values of 
biodiversity and life sustainability, which means that while meeting the needs of 
the public, experts can better consider the development of ecological culture, as 
well as the construction supervision and coordination control of urban health 
care and livable environment for the aged. From the point of view of park staff 
and tourists, although they may have some differences on the area of value dis-
tribution, on the whole, they think that the value of ecological and cultural ser-
vices is more direct than that of landscape aesthetics and recreation, and they are 
more inclined to supply services that can directly generate value benefits and 
benefits.  

3.4. Model Performance Evaluation 

The reliability of SolVES model is evaluated by AUC statistics. When AUC is 
greater than 0.7, it is judged that the model evaluation value is valid, and the 
larger the AUC value, the higher the reliability of the model evaluation value. 
According to the area table under the working characteristic curve (Table 5), the  
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Table 4. The maximum attained on the value index (Max VI) of the social values based on identity groups. 

Social 
value 
type 

Aesthetic Biodiversity Economic 
Historical 

and 
Cultural 

Scientific 
Research and 
Educational 

Life 
Sustaining 

Recreation Spiritual Therapeutic 

Tourists 7 - - 7 - - 8 - 5 

Experts 8 1 - 7 - 1 6 - 6 

Staffs 5 - 1 - - 1 9 - - 

 
Table 5. AUC statistics of each social value type in PPMC. 

Social value type Training AUC Test AUC 

Aesthetic 0.880 0.872 

Historical and Cultural 0.956 0.942 

Recreation 0.784 0.757 

Therapeutic 0.846 0.793 

 
AUC values evaluated by the model are all greater than 0.7, which shows that the 
evaluation results of the model are reliable. 

4. Discussion 

The marked number of social value points shows that the park has high aesthet-
ic, recreational, historical, cultural and healthy values. The aesthetic value and 
recreational value of the park are also recognized by most people, and the value 
index is high. However, there are some differences between the historical and 
cultural values and the values of health care. Park staff can hardly perceive the 
historical and cultural value and the health value of the park, and experts’ per-
ception of these two values is lower than that of tourists, which also reflects the 
shortcomings of park construction. Mianyang People’s Park, as one of the patri-
otic bases in Mianyang City, has historical landmarks such as Deng Jiaxian Square 
and Liberation Monument. It can make good use of the characteristics of Mia-
nyang Science and Technology City to spread these cultures by means of mod-
ern wisdom screen and immersive image education, instead of building histori-
cal and cultural landscape by a sculpture or a square. In addition, there are a large 
number of residential areas around the park, which are important places for a 
large number of residents to have a rest and entertainment. However, there is a 
lack of fitness and health facilities in the park, which cannot meet the health 
needs of urban residents. These two points should be strengthened in the fol-
lowing optimization construction of the park. 

The direct driving factor of the social value of ecosystem services is the subjec-
tive initiative of human beings, because the results are calculated by investiga-
tion. Gender, identity and so on are one of the important factors that affect 
People’s subjective initiative. Our research shows that men prefer aesthetics, 
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health and spiritual values, and the high VI of men appears in more areas than 
that of women. The results of biodiversity and economic value show that the VI 
areas surveyed and evaluated by women are more than those surveyed and eva-
luated by men. Moreover, the maximum VI of women is larger than that of men, 
which has the same conclusion as Gao et al. (2017) who discussed the spatial 
distribution of social value influenced by gender. In addition to the influence of 
gender on the value preference of human consumption expenditure, the identity, 
age, education level and income of the respondents also have an influence on the 
preference (Semmens, Sherrouse, & Ancona, 2019). Respondents who are en-
gaged in related majors, are older, well educated, and have higher-than-average 
family income can better understand the meaning of social value, which may 
have relatively important significance and reasonable evaluation criteria for so-
cial value, and even can be compared and evaluated with other parks. 

5. Conclusion 

In this study, the social value of ecosystem services of Mianyang People’s Park 
was evaluated, the data were collected by questionnaire survey and the value was 
quantified and mapped by SolVES model. First of all, from the overall data, the 
People’s Park has good aesthetic and recreational values. Although the historical 
and cultural values and health values are high, they still need to be strengthened 
in the future optimization design. In addition, the analysis of the article shows 
that the social value of the park has obvious influence on the gender and identity 
of the respondents. Finally, the model is well used in the research of social value 
of comprehensive parks, which proves that People’ s perception plays an impor-
tant role in the evaluation of social value, and these data can also be used as use-
ful information for park management and construction. However, this study 
only focuses on gender and identity, and it is hoped that in the future research, 
we can take into account broader demographic characteristics such as age and 
income, integrate planning into all ages, classes and occupations, and integrate 
public perception and ideas, and strive to realize public participation and public 
planning. 
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