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Abstract: Based on the visual literature analysis software, and taking the relevant literature in the
Web of Science and CNKI databases in the past 30 years as the research objective, this paper
analyze publications volume, disciplinary distribution, countries and research institutions as well
as basic knowledge and research hotspots. The results show that: (1) the number of publications
on children and green space rise in fluctuation, and the content integra ™ tes relevant knowledge
from different fields and disciplines, forming the collaborative platforms of multiple countries and
institutions; (2) currently, the two main knowledge bases are green space and children’s health

as well as the influence characteristics of green space; (3) the research hotspots focus on
children’s pro-environment, environmental exposure assessment, environmental social fairness
and informal green spaces. The results aim to provide further improve the systematism of field of

children and green space and promoting the development of the subject of human settlement



environment.
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With the development of child-friendly city construction, children’s rights and interests in urban
construction are gradually getting attention. In The Status Report of the World's Children 2012 ,
UNICEF clearly proposed that cities should provide a green space for children that can
accommodate plants and animals 1. People are increasingly aware of the importance of building a
healthy and safe green space to promote children’s well-being. As a special social group, children
have quite different views of the nature and demands for the space of outdoor activities compared
with adults, so what perspectives are the scholars currently conducting such research? How do
green spaces affect children’s physical and mental health development? What kind of green spaces
are effective in promoting children’s well-being and meeting their needs to the maximum extent?
In the face of the vast amount of literature, sorting out the research situations and development
context on children and green spaces, quantitatively reveals key elements and hotspots trends,
helping promote the further development of the field. Bibliometrics analysis can help find the
current status, progress and frontiers of the research in the subject area, and provide quantitative
references for analyzing the trends and dynamics of the research field. In this paper, the Web of
Science (WQS, for short) core database and CNKI database were used as data sources to
statistically and visually analyze the literature related to children and green space from 1985

to 2019, among which nearly 280 publications were read intensively to sort out the contents and

achievements in this field in the past 30 years.

1. Data Sources and Research Methods

In this paper, this search was defined in the WOS core database as TS= (“green space OR
greenspace OR open space OR outdoor space”) AND TS= (“child OR adolescent OR youth™), and
the total of 1951 documents were obtained by excluding irrelevant subject categories. In CNKI
database, this search was defined as SU = (child + cheeper + adolescent) * (greenland + green
space + open space + outdoor space + outdoor environment + public space), and the search

was conducted in the Chinese Academic Journals Online Publishing Database and the Chinese
Master’s and Doctoral Dissertation Full Text Database respectively, and a total of 1752 articles
were obtained by eliminating irrelevant data. The overall data collection spanned from 1985 to
2019, and the time was up to December 20, 2019.Bibliometric method is a way of quantitative

analysis on literature based on mathematics and statistics ™. In this paper, we used the function of



“Analyze Search Results” in WOS and CNKI databases and Excel to count time and subject of the
literature, and visually analyze visualized the countries and institutions of the research literature as
well as co-cited literature and keywords through the scientific visualization software CiteSpace

and VOSviewer.

2. Results and Analysis

2.1 Time and Quantity of the Publications

The number of publications on the topic of children and green space research had shown a
fluctuating growth in the last 30 years (figure 1). In the WOS database, the number of publications
was low before 2005, but increased significantly from 2014. The number of publications reached
106 in that year. In the CNKI database, the volume of domestic literature showed the same growth
trend as abroad, with a significant increase in the last five years. It can be seen that about 90% of
the articles were the research results of the past 10 years, the research system was gradually built
and the research topics were gradually warmed up.

2.2 Characteristics of Disciplinary Distribution

The number of literature published in domestic and foreign databases was shown in Table 1 and
Table 2. In the WOS database, the subject areas that literature is included are, in order PUBLIC
ENVIRONMENTAL OCCUPATIONAL HEALTH, EDUCATION& EDUCATION
RESEARCH, ENVIRONMENTAL SCIENCES, ENVIRONMENTAL STUDIES,
GEOGRAPHY & URBAN STUDIES. In the CNKI database, they are URBAN PLANNING &
MUNICIPALITY, URBAN ECONOMY, EDUCATION, SPORTS, ENVIRONMENT and
BUILDING SCIENCES in order. Taken together, the intersection of multidimensional disciplines
is the development direction of the field, with the subject of public health distinguishing
children’s health and environmental risks in terms of elements; the subject of education

and psychology mainly reflecting children’s spatial growth and life experiences; the subject of
geography promoting the development of child-friendly cities in the context of data quantification,
and participation of ecology helping establish a mutually reinforcing relationship between children
and the environment.

2.3 Countries and Institutions of the Research

Through the visual analysis of the countries and institutions that the published papers belong to in



WOS sources, about 102 countries have generated collaborative relationships, forming a
cooperation network of 464 connecting lines. Among them, countries like the United States, the
United Kingdom, and Canada have a high degree of centrality, and had become the core research
area. The research institutions were mainly universities, including Deakin University, The
University of Western Australia, University of Otago, The University of British Columbia, and
University of Melbourne, showing a high level of research convergence and academic
proliferation. Extensive academic collaborations had been established among various countries
and institutions, forming the crossregional collaborative research mechanisms and platforms. The
quantity of literature originating from China also increased significantly, but it was inclined to be
scattered, with a low degree of connection and cooperation with other institutions.

2.4 Analysis of Knowledge Base

The analysis of the literature’s co-citation can yield the knowledge structure of a research field,
which is an important enlightment for understanding the core and foundation of the field. The
literature data were imported in CiteSpace and the clustering results were automatically identified
by the LLR algorithm. There were 10 clusters with node types above 15. Combining the clustering
results with the highest cited literature for analysis, it was concluded that the research

knowledge base was mainly focused on the following two aspects.

2.4.1 Green Space and Children's Health

The basis of this research mainly includes “#0 attention restoration” “#1 active play” “#2 pediatric”
“#3 play” “#4 obesity” “#6 childcare”, which were published early overall and confirmed the role
of green space in promoting children’s physical characteristics, physical activities and mental
health. For children’s physical characteristics, the increase of the visit times to green space are
effective in preventing overweight and obesity !, reducing the chance of myopia ',

and promoting brain cognitive development ™. In terms of physical activity,

community environments increases children’s potential for structured and unstructured physical
activities ™, and schools and nearby parks also influence the probability of moderate to intense
physical activities among adolescents ). In addition, green space is effective in reducing
children’s psychological problems such as social, emotional, and behavioral difficulties . When
surrounded by natural landscapes, they will show positive emotions, reduce problems such as

stress, anger, depression, anxiety, inattention, and even get better test scores 7,



2.4.2 Influential Characteristics of Green Space

The basis of this research includes “#5 natural environments” “#7 greenness” “#8 greenspace
quantity” and “#9 biophilia”, which were published late and mainly focused on the characteristics
of green space that influence children’s access. The quantity, density and distance of green space
play an important role in promoting children’s well-being ™. Children spend progressively

more time in green space and less time watching screens with the proximity of home addresses to
community parks increasing ™. Secondly, different types of green spaces actively support
children’s behavioral development; urban integrated parks as faceted systems of urban open space
are a major venue for children’s activities ™?; neighborhood areas are important places that
provide recreational and physical activities for children and support more active lifestyles,
contributing to enhancing parent-child activities ™*; and nature-based playgrounds enable children
to learn from playing and stimulate physical and mental growth . In addition, among the design
characteristics of green space, the availability of park facilities, the level of environmental
management, safety and natural elements are the main reasons for attracting children to enter **!;
the range of space for freely moving is a key strategy for enhancing children’s physical activities
(1] children have a special preference for the design characteristics such as semi-open

spatial patterns, colorful plant materials and paving patterns with a sense of rhythm &
unstructured materials are conducive to encouraging children to play ™ the four spatial
characteristics of plants, water, terrain and loose parts are necessary factors to improve children's
pro- environment experience ™.

2.5 Sorting out Research Hotspots

Keywords are highly summarized and concise descriptions of the paper, and highfrequency
keywords are often used to demonstrate research hotspots in subject areas. Keyword mutations are
mainly used to identify subject terms with high frequency change rates in a sequence of time,
mostly characterizing emerging research frontiers, which can provide supporting evidence for the
evolutionary changes of hotspots from the side. In this paper, the literature data are analyzed to
obtain the keyword clustering mapping and the burst terms mapping (figure 2 and figure 3). The
research hotspots are listed below.

2.5.1 Children’s Pro-Environment

With the rapid development of cities, there was a growing awareness that establishing a



connection with the nature has a very positive impact on children, and resilience assessments,

cognitive measures, participation design %°

] and psychological assessment questionnaires had
become the main tools for quantifying children’s connectedness to the natural environment. The
openness, diversity, creativity and wildness offered by the natural environment are preferred by

24 children’s

children over adults. The natural attributes of urban green space facilitated
participation in outdoor experiences *; natural space near schools and residential areas are were
more likely to be used by children on a daily basis ?*, and increasing the biodiversity value of
private green space (yards) will effectively promote children’s opportunities to experience the
nature . In addition, children's “self-space” such as urban abandoned areas and near-nature
habitats also improve children’s nature deficit to some extent 1!,

2.5.2 Environmental Exposure Assessment

Modern environmental degradation leads to a health burden for people, and early growth
environmental exposures will have a significant impact on the health mechanisms of children.
Currently, the most prevalent and serious environmental hazards affecting children’s health are air
pollution, water pollution, and toxic chemicals, especially during the vulnerable stages of fetal and
infantile growth ®%). Atmospheric pollution can lead to the onset of bronchitis and asthma in
children and a decrease in arterial dilation pressure in children ?”; heavy metal pollution can
cause irreversible damage to the nervous system of children and bring about a certain carcinogenic

effects !

. Green space help reduce children’s exposureto environmental pollution, for example,
the closer they are to green spaces in residential areas, the lower the risk of bronchitis in children
2% peing active in green space can reduce damage caused by air pollution and thus improve
cognitive levels %!, Most of the relevant researches assess dynamic environmental exposures and
children's behavioral activities and couple green space characteristics data to achieve quantitative
measures of environmental pollution effects.

2.5.3 Environmental Social Fairness

Environmental fairness originated from the environmental movement in the United States. It is not
only an important aspect of realizing social harmony and sustainable development, but also one of
the research hotspots of social problems in recent years. The fairness of opportunities for children

has also received attention ). Several scholars adopted a combination of qualitative

and quantitative research methods to conduct research on children’s environmental fairness with



the social stratification and ecosystem theories. The research topics were mainly in the following
two aspects. Firstly, children’s experience and use of the nature and green space differ according
to their ethnicity, cultural background and socio-economic status. Children from low-income
families have limited access to greenways, playgrounds, and physical activities !, and children
in urban fringe areas are more vulnerable to environmental pollution, exacerbating psychological
unfairness. Secondly, green space accessibility has impact on children’s use of green space,
children's geographical range is limited by their ability to traverse space and reliance on adults.
Unfamiliarity with natural areas, barriers to participation, and lack of available transportation costs
are also the factors that prevent children from using green space 2.

2.5.4 Informal Green Space

As urbanization accelerates, children have fewer and fewer opportunities to explore and play in
forests, fields and gardens. In addition to green space for the city in the strict sense, a lot of
informal green space is increasingly being developed as places for children to gain knowledge and
access the nature. Natural areas in schools create collaborative and creative opportunities to
promote children’s physical and mental health as well as academic success through providing play
opportunities 1. Second, blue space in the nature also facilitates children’s behavioral activities
and emotional well-being. Children’s experiences in blue space might have a lasting impact on
physical activity in adulthood B*. In addition, walking environments are likewise considered
important recreational places for children . In this category, researches are mostly conducted by
using online questionnaires, electronic maps for children, and participatory approaches to

understand their perceptions and preferences by consulting children.

3. Conclusion and Outlook

This paper presents bibliometrics analysis of the core literature on children and green space over
the past 30 years, having objectively shows the trends of publishing the research literature,
disciplines and journals, distribution of countries and institutions, and the knowledge base and
research hotspots. The results showed that children and green space has become one of the hot
issues. The researches involve multidisciplinary cross-fertilization, and a wide range

of cooperation platforms had been formed among various countries and institutions, promoting

diverse development of the field. The knowledge base begins to shift from the health effects of



green space on children to the availability characteristics of green space, and evolves into
“children’s pro-environment” “environmental exposure assessment” “environmental social
fairness” and “informal green space”. These issues will continue to be important aspects that
people pay attention to in the future. Currently, children’s well-being and urban development have
become public topics and gradually proliferated, as well as become important content of public
and environmental construction in the perspective of human settlement environment. The
bibliometric analysis of the literature objectively presents the current status and development trend
of research in this field, and the relevant results provide a theoretical basis for promoting the

sustainable development of child-friendly cities.
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