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Climate change is a global problem, and it is receiving increasing scientific
attention due to its significant impact. To provide valuable insights for
understanding and summarizing the research trends and prospects on
climate change risk perception, this study takes a qualitative and quantitative
analysis by using bibliometric tools. This analysis presents information related to
authors, countries, institutions, journals, top cited publications, research hot
spots, trends, and prospects. The analysis involved 4429 articles after rigorous
screening and evaluated them on the risk perception of climate change in
countries and the public. The majority of publications were published during the
period of 2016-2022 (70.92%), with Climatic Change being the dominant
journal and most research originating from the USA, England and Australia.
The research content of this topic is primarily divided into several categories,
including environmental sciences, atmospheric sciences, water resources and
public health. The results showed that adaptation and vulnerability attract much
attention. Finally, this paper identifies and discusses five research themes that
should be further studied: determinants of perception, human behavior, human
mental health risk, agriculture and adaptive strategy.

KEYWORDS

Climate Change, Risk Perception, Bibliometric, impact, adaptive strategy
1 Introduction

Recently, the Sixth Assessment Report of IPCC (Intergovernmental Panel on Climate
Change), the authority on global climate change, warns that global action to mitigate
climate change and adaptation is urgent and that any delay will make people’s futures
unlivable and sustainable. At the same time, scientists, politicians, and economists have all
centered their attention on climate change in recent decades. It is one of the main causes of
adverse impacts and key risks to natural and human social systems. Denying climate
change, especially by governments and policymakers, is a serious problem because it
hinders the process of risk mitigation and strategy adaptation. There is a broad scientific
conclusion that global climate change is taking place. Research on the impact of climate
change mainly focuses on environmental and economic aspects, including food security
(Parvin and Ahsan, 2013), water resources (Yang et al.,, 2018), health (Madeira et al.,
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2018), biodiversity (Fei et al., 2017), energy (Wang et al., 2018)
and some other aspects. Scientists’ research on climate change
has been quite comprehensive.

Climate change has been a widespread concern, but less
attention has been given to climate change risk perception.
Climate change is a human-reduced, serious risk, but the
public’s perception of climate change and support for climate
change policies are still ambiguous in many parts of the world
(Brechin and Bhandari, 2011), which depends on their
environment and world outlook (Becerra et al., 2020). Many
scholars from various countries have conducted much research
on the risk perception of climate change. For instance,
Leiserowitz studied the perception of the American people on
the local climate and found that most people pay high attention
to the global climate change problem, but they believe that the
risk of climate change is medium, and the public perception of
climate change also affects their perception of relevant
government policies (Leiserowitz, 2005). Recent research on
the public perception of climate change has improved our
understanding of the changing public response (Brulle et al,
2012). These climate change risk perception studies are
important to inform and support local people, technical
2019).
Understanding and encouraging the potential drivers of local

experts and decision makers (Funatsu et al,
people to adapt to climate change can help develop plans and
strategies, which has a greater possibility of achieving positive
results.

Climate change risk perception is a complex problem with
subjectivity based on environmental and cultural characteristics.
However, it is important for scientists and politicians to develop
adaptation and mitigation strategies and policies (Armah et al,,
2017). Strengthening the research on the risk perception of
climate change and judging whether public perception is
accurate by comparing with the actual climate change trend.
These results can provide a reference for government decision-
making behavior. Although many articles cover different
perspectives of climate change risk perception, it is necessary
to conduct a comprehensive bibliometric analysis to help
scholars evaluate current research progress and determine
future research directions. Since these publications are
geographically and spatially distributed, our analysis will show
the relationship between them and how much they are related to
each other.

The application of big data and bibliometric analysis makes it
more convenient to collect and process scientific climate change
research. This helps to understand the relationship between previous
research and the current literature (Callaghan et al, 2020).
Bibliometric research has been proven to be very useful for
natural science, urban research and other research directions
(Wu et al, 2018) and has become one of the most prominent
methods to evaluate and predict the research trends of specific topics
(Zhao et al., 2018). At the same time, this research method is helpful

for revealing the research trends and the characteristics of academic
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publishing, as well as the relationship among different documents,
authors and publishing regions (Lee, 2017). In bibliometric analysis,
big data is defined as “big literature”, which is characterized by high
velocity, volume, and variability (Nunez Mir et al, 2016). The
objective of this study is to analyze the 4429 pieces of literature
collected (from 2000 to 2022) and thus derive a research analysis of
climate change risk perception.

We identified hot spots, trends and improvements in climate
change risk perception in recent years through bibliometric
analysis. Moreover, we analyzed the core topic, future research
hotspots and practical research methods to provide an overview
of references for theoretical research and practical work on
climate change risk perception. The dataset has been made
publicly available on figshare (https://figshare.com/articles/
dataset/data_zip/21314085).

2 Materials and methods
2.1 Data collection

We comprehensively searched the Web of Science Core
Collection (WoSCC) database to search publications, and the
selected time span ranged from 2000 to 2022. The reason for
only including 22 years of studies is that only 16 papers were
found before 2000 by searching WoSCC using our preidentified
keywords (see below). Additionally, papers published before
2000 are not very relevant to the current study due to the long
distance between them. Therefore, we selected papers from 2000-
2022 for analysis. The retrieval time was March 13th, 2022. The

var*" or

search statement is “TS= (("climat* chang*" or "climat*
"environment* chang*" or "climat* warm*") and risk and (aware* or
percept* or sense* or feel* or cogni*)) AND PY= (2000-2022)”. The
WoSCC is currently one of the primary sources for most
bibliometric analyses (Mongeon and Paul-Hus, 2015). We
restricted the language of our results to English. We choose the
related categories, including environmental sciences, environmental
studies, meteorology atmospheric sciences, water resources, public
environmental occupational health, geosciences multidisciplinary,
geography or ecology, economics, development studies, energy fuels,
interdisciplinary,
biodiversity conservation, regional urban planning, mathematics

social ~ sciences multidisciplinary ~ sciences,
interdisciplinary applications, psychology multidisciplinary and
communication. We finally selected original research and review
articles, filtering publications to 4429 records. Remove papers that
are not related to the research topic, including ethics, limnology,
toxicology, pediatrics, etc. The timeframe spanned more than
20 years, which made the analysis of the structure and trends of
knowledge domains more typical. To ensure an accurate search, our
theoretical approaches consider what is now understood as climate
change risk perception research. Three independent variables,
climate change, risk and perception, were defined as the search

keywords.
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FIGURE 1

Overview of the bibliometric analysis in this paper

2.2 Topic explanation

The theme of this paper is “climate change risk perception,”
which means people’s perception of climate change risk. Compared
with (Howe et al,, 2015), our paper pays more attention to climate
change risk perception globally; our paper focuses on the many
aspects of climate change risk perception, rather than just the climate
change risk perception about environment (Bradley et al, 2020);
compared with (Tam and McsDaniels, 2013), our research focuses on
relevant policies; also, our paper is more concentrated on the people
of all classes than (Parvin and Ahsan, 2013) and (Wu et al,, 2018).

2.3 Bibliometric Analysis

Bibliometrics provides an important method for analyzing
academic documents. It can visually show the statistical results of
academic documents by using bibliometric tools such as VOSviewer
and Bibliometrix (Li et al., 2017). Bibliometrix, an important R-tool
for comprehensive bibliometric analysis designed in R language (Aria
and Cuccurullo, 2017). With a complete process of data import, data
transformation, data  analysis,
Bibliometrix basically meets the requirements of bibliometric
analysis (Chen et al, 2022). We used it to make diagrams and

and scientific  visualization,
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tables, including thematic map, thematic evolution, network map, co-
citation network, co-authorship network and co-occurrence network.
VOSviewer is a program developed for constructing and viewing
bibliometric maps. The program is freely available to the bibliometric
research community (van Eck and Waltman, 2010). Therefore, we
use VOSviewer, which also has three types of visualization: network,
overlay and density. It is color-coded depending on the popularity
and similarity of the studies. The line used in the interconnection of
words also changes in contrast. As the word is commonly used in
different studies, the color becomes vibrant (Tamala et al., 2022). The
viewing capabilities of VOSviewer are particularly useful for analyses
that contain at least a moderate number of items (at least 100 items)
(van Eck and Waltman, 2010).

3 Results
3.1 Overview of result data and map

As shown in Figure 1. First, we summarize the data and network
diagram obtained by analyzing the collected documents with
bibliometric tools. In the performance analysis, we study the
following aspects: publication-related, ~citation-related, citation-
publication-related and author-related metrics. Combining these
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FIGURE 2
Number of articles per year from 2000 to 2021.

Years

TABLE 1 The Top 10 articles according to the number of total citations and total citations per year and local citation score

Rank Cited publications Citations Cited Citations Local citation score LCS GCS
per year publications publications
1 Adger, (2006), Global Environ 2,895 Adger, (2006), Global Environ 170.2941 Leiserowitz, (2006), Climatic Change 428 1,078
Chang Chang
2 Dryhurst et al. (2020), J Risk Res 482 Dryhurst et al. (2020), J Risk Res ~ 160.6667 Grothmann and Patt, 2005, Global 316 960
Environ Chang
3 Gatto et al. (2020), P Natl Acad 404 Gatto et al. (2020), P Natl Acad 134.6667 Weber. (2006), Climatic Change 226 603
Sci Usa Sci Usa
4 Adger. (2009), Climatic Change 1,267 Adger et al. (2009), Climatic 90.5 Leiserowitz. (2005), Risk Anal 220 502
Change
5 Khanna et al. (2021), Nat Clim 993 Khanna et al. (2012), Nat Clim 90.2727 Whitmarsh, 2008, J Risk Res 205 359
Change Change
6 Estrada et al.,, 2017, Sci Adv 467 Estrada et al., 2017, Sci Adv 77.8333 Adger et al. (2009), Climatic Change 197 1,267
7 Kahan et al,, 2011, J Risk Res 824 Kahan et al,, 2011, J Risk Res 68.6667 Lorenzoni et al., 2007, Global Environ 193 972
Chang
8 Gifford, 2011, Am Psychol 781 Gifford, 2011, Am Psychol 65.0833 Spence et al. (2011), Risk Anal 193 544
9 Leiserowitz, (2006), Climatic 1,078 Leiserowitz. (2006), Climatic 63.4118 Lorenzoni and Pidgeon, 2006, 186 579
Change Change Climatic Change
10 Lorenzoni et al., 2007, Global 972 Lorenzoni et al., 2007, Global 60.75 Weber. (2006), Wires Clim Change 161 395

Environ Chang Environ Chang

data, we can see the current situation of climate change risk
perception research, the degree of citation of relevant literatures
and the overall level of the authors. We use two bibliometric tools to
map science mapping. Through VOSviewer, we can obtain three
main types of graphs: network, overlay and density visualization
maps. Co-occurrence, citation and co-citation analyses are
represented by these three kinds of diagrams. Furthermore, we
used the Bibliometrix package in R language for visual analysis.
Using it, we can obtain a visual map of overview, documents, sources
and authors.

Frontiers in Environmental Science

3.2 Analysis of articles

The annual growth rate of related publications is 15.76%. The
number of related publications increased slowly from 2000 to
2015, accounting for just 29.08% of the total. The number of
publications has increased substantially since 2015. The number
of related papers has grown rapidly, with 26.49% during 2016-
2017. The majority of publications (70.92%) were published from
2016 to 2022, which is shown in Figure 2. This may be because
these years had the greatest impact from climate change. A
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TABLE 2 The Primary performance of the top 10 most productive journals.

Journals Country
1.Climatic Change Netherlands
2. Sustainability Switzerland
3. International Journal of Environmental Research and Public Health Switzerland
4. Global Environmental Change-Human and Policy Dimensions England

5. Risk Analysis England

6. International Journal of Disaster Risk Reduction Netherlands
7.Journal of Risk Research England

8. Natural Hazards Netherlands
9.Regional Environmental Change Germany
10. Energy Policy England

World Meteorological Organization survey showed that
2015 was the hottest year on record, and during this period,
concentrations of the major greenhouse gases continued to rise
and reached record levels for the instrumental period (World
Meteorological Organization, 2019). In addition, the Paris
Agreement was adopted by the United Nations Climate
Change Conference in 2015 (United Nations, 2015). All these
factors have led to the upsurge in climate change research
since 2015.

3.2.1 Citations of articles

Table 1 shows the top 10 articles according to the number of
total citations and total citations per year and local citation
scores. (Adger, 2006), published in the Global Environmental
Change in 2006, is cited the most 2895 times, which reviews
research traditions of vulnerability to environmental change and
the challenges for present vulnerability research in integrating
with the domains of resilience and adaptation (Adger, 2006). The
other three articles are also cited more than 1000 times (Adger
et al., 2009) (1267 times), (Leiserowitz, 2006) (1078 times) and
(Parry etal., 2004) (1023 times). Meanwhile, (Adger, 2006) is also
the most cited article per year (170.29), followed by (Dryhurst
et al., 2020) (160.67) and (Gatto et al., 2020) (134.67). The most
cited articles can provide helpful insights to researchers
interested in this field. Moreover, two important indicators,
the local citation score (LCS) and global citation score (GCS),
were used to identify hot publications with citation analysis
(Huang et al, 2022). GCS refers to the total number of
citations in the Web of Science database. LCS represents the
number of times a document has been cited in the current sample
literature (Huang et al., 2022). The article with the highest local
citation score in the current research field is (Leiserowitz, 2006),
with an LCS of 428 and GCS of 1078, which means that its local
citations are more than others. However, there are some articles,
for example, (Adger et al., 2009) with high GCS (1267) but low
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Amount h-index Impact factor Total citation

190 40 4.743 8,812
176 15 3.251 120
131 20 3.39 1,422
124 53 9.523 14,036
120 40 4.0 19

118 21 4.32 1,527
98 24 2.583 3,441
93 28 3.102 2,202
84 28 3.678 2,113
79 31 6.142 3,552

LCS (197), which shows that their study content is mostly
interdisciplinary research.

3.2.2 Co-Citation Network Analysis

Co-citation is a bibliographic analysis method that indicates a
connection between two documents that are both cited by an
identical third document (Nadelhoffer and Raich, 1992). The co-
citation analysis of VOSviewer software includes cited references,
cited sources, and cited authors, which can find close relationship
between articles, journals and authors in that field. In the co-citation
network, a cluster can be defined as a group of well-connected
articles in a research field, and the connection with articles in other
clusters or research fields is limited (Huang et al., 2022).

Among the 196313 cited references, according to the calculated
total strength of links with other cited references. There is a co-
citation network composed of the top 50 influential articles (each has
more than 97 cited references) is displayed in Figure 3A, which has a
small table about the information of the top 3. The reason for
choosing the top 50 articles for the network diagram is that 50 items
can display the main content of the graph in a reasonable way when
drawing, without cluttering the graph because of too many items. At
the same time, the graph does not contain too little information due
to the small number of items. Moreover, most of the bibliometric
literature also selects approximately 50 items for network
diagramming (e.g, (Rana, 2020)). (Leiserowitz, 2006) has the
highest total link strength. This study found that American risk
perceptions and policy support are strongly influenced by
experiential factors, which is 2268, followed by (Spence et al.,
2011) (1487) and (Weber, 2006) (1425), and they are all the top
influence co-citation articles. Figure 3A also shows 3 clusters in these
articles, and each cluster has a different color. The red cluster with
22 articles focuses on public perception (Weber, 2006; Spence et al,,
2011); the green cluster with 15 items focuses on risk perception
(Slovic, 2020); and the blue cluster with 13 publications focuses on
perception and policy support (Leiserowitz, 2006).
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FIGURE 3
Cocitation map of articles (A) (top 50 articles with more than 97 cited references) and journals (B) ((top 50 journals with more than 488 cited
references)
3.3 AnalyS|s of Jjou rnals descriptions, causes, implications and interactions among these)
is the most productive journal publishing 190 papers, followed by
3.3.1 Distribution of journals Sustainability (176 papers) and International Journal of
The results show that the 4429 selected studies are published Environmental Research and Public Health (131 papers).
in 686 types of journals. Table 2 shows the primary performance Global Environmental Change-human And Policy Dimensions

of the top 10 most productive journals. The results find that has the highest h-index (53), followed by Climatic Change (40)
Climatic Change (Climatic Change is dedicated to the totality of and Risk Analysis (40). Global Environmental Change-human
the problem of climatic variability and change, including its And Policy Dimensions also has the highest total citations
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FIGURE 4
The change in the themes at different times during the period 2000-2022 (A); status and development trend of different themes during the
period 2016-2022 (B).

(14036). These all indicate that Global Environmental Change-
human And Policy Dimensions, Climatic Change, Risk Analysis,
Sustainability and International Journal of Environmental
Research and Public Health have significant contributions in
this field, while the rest of journals have additional contributions.
Among these ten journals, 4 were in England, 3 were in the
Netherlands and 2 were in Switzerland, and they all had high
impact factors.

Frontiers in Environmental Science

3.3.2 Co-Citation of journals

In the visualization of journal co-citation, the distance
between the two journals reflects the correlation between
different journals and disciplines. Generally, the closer the
distance between the two journals, the stronger the correlation
between them. We can easily find that VOSviewer divides journals
into five clusters in Figure 3B: environmental and global in the red
cluster (Global Environmental Change-Human And Policy
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TABLE 3 The top 10 authors regarding the number of papers, total citations and h-index.

10.3389/fenvs.2022.917469

Rank Author Papers Author TC Author h-index
1 Leiserowitz A 32 Adger Wn 5,621 Leiserowitz A 18
2 Pidgeon N 28 Lorenzoni I 4,317 Pidgeon N 18
3 Siegrist M 26 Leiserowitz A 3,190 Siegrist M 17
4 Botzen Wjw 22 Poortinga W 2,698 Lorenzoni I 16
5 Poortinga W 21 Whitmarsh L 2,557 Poortinga W 16
6 Bostrom A 18 Pidgeon Nf 2,554 Botzen Wjw 14
7 Vedlitz A 18 Kahan et al., 2011 2,454 Pidgeon Nf 13
8 Howe Pd 17 Dessai S 2,292 Dessai S 12
9 Lorenzoni I 17 Wolf | 2087 Howe Pd 12
10 Bohm G 16 Weber Eu 1942 Visschers Vhm 12

Dimensions, Natural Hazards and Environmental Science &
Policy); risk and climate change in the blue cluster (Climatic
Change, Risk Analysis and Nature Climate Change); nature and
biology in green cluster (Nature, Science and Plos One); energy
and technology (Energy Policy, Energy Research & Social Science
and Environmental Science & Technology); public health in purple
(International Journal Of Environmental Research And Public
Health and Environmental Health Perspectives). Among the
67859 sources, Global Environmental Change-Human and
Policy Dimensions, which advance knowledge about the
human and policy dimensions of global environmental change,
have the highest total link strength, which is 389864.

3.4 Subject categories analysis

The top 10 subject categories included environmental sciences
(1933 articles, accounting for 43.64% of the total), environmental
studies (1399 articles, 31.59%), meteorology atmospheric sciences
(809 articles, 18.27%), water resources (563 articles, 12.71%), public
11.01%),
geosciences multidisciplinary (414 articles, 9.35%), geography
(292 articles, 6.60%), ecology (243 articles, 5.49%), economics
(213 articles, 4.81%), and development studies (163 articles,
3.68%). The number of various publications reflects the trend of

environmental occupational health (488 articles,

climate change risk perception research in different fields. Between
2000 and 2022, the number of publications in environmental
sciences, environmental studies and meteorology atmospheric
sciences increased significantly, while the number of publications
in other categories increased gradually.

3.5 Changes and trends of themes

In Figure 4A, the time periods analyzed are divided according to
important time points (e.g,, the enactment of important agreements).
The themes are generated automatically by the analysis of
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Bibliometrix. The different themes were weighted by using a
modified version of the inclusion index, taking into account the
occurrences per period of each keyword appearing in a theme (Aria
et al, 2020). In Figure 4B, motor theme means a theme that is
currently being researched and is likely to become a hot topic for
future research. The basic theme means that it is more basic and from
which most other research is developed. A declining theme means
that it is fading and will likely not be researched in the future. The
niche theme means a theme of a small group that deviates from the

main direction of research.

3.5.1 Change of the themes

In Figure 4A, we can find the change in the themes at different
times, the influence of different events, and the future development
trends. With the implementation of the Kyofo Protocol during the
period 2000-2009, countries began to perceive climate change and
gradually recognize the risks it poses. Therefore, during this period,
the main themes were risk, science, temperature and information. In
addition, the basic themes are science and climate change. After 2009,
the themes were changed, when 129 countries discussed follow-up
plans after the expiration of phase I commitments of the Kyoto
Protocol. Between 2010 and 2015, they became adaptation, change
and climate change, and it was determined that the motor theme was
adaptation. The active participation of countries led to the signing of
the Paris Agreement, which will cause a change in research direction.
Moreover, countries’ awareness of climate change risk perception is
deepening. Therefore, COP25 was held in Madrid in 2019, and
COP26 was held in Glasgow in 2021. The global perception of
climate change is becoming stronger.

In fact, the keywords that shift from one period to another are
also relevant. The shift from 9 keywords in the 2000-2009 period of
research to 4 keywords in the 2010-2015 period of research indicates
that scientists’ research on climate change risk perception tends to be
rational and targeted. The shift from temperature and environmental
change in the first period (2000-2009) to climate change in the
second period (200-2015) shows that scientists’ research on climate
change is gradually becoming systematic. From "adoption” in the
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The Network map of (A) the top 30 productive countries (top 30 countries with more than 45 documents) and (B) the top 25 institutions for
research on climate change risk perception (top 25 institutions with more than 950 cited references).

second period and "policy” in the third period, we can see that people
are increasingly trying to find solutions to the problems caused by
climate change. In the fourth period (2020-2022), "impact” becomes
one of the key words, indicating that scientists are looking for the far-
reaching effects of climate change.
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3.5.2 Trend of different themes during the period
2016-2022

Figure 4B depicts the status and development trend of different
themes during the period 2016-2022. The main themes turned into
policy, climate change and risk during 2015-2019 (Figure 4B).
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TABLE 4 The Top 10 frequencies of author keywords and keywords used during 2000-2022.

Rank Author keywords Occurrence Keywords plus Occurrence
1 Climate change 1,256 Climate—change 1,559
2 Risk perception 407 Risk 909
3 Adaptation 381 Perceptions 644

4 Vulnerability 183 Adaptation 634
5 Climate change adaptation 146 Vulnerability 528
6 Resilience 134 Management 426
7 Risk 121 Policy 330
8 Perception 117 Impacts 326

9 Risk communication 100 Attitudes 314
10 Adaptive capacity 93 Knowledge 312

Meanwhile, the basic theme is risk, and the niche theme is policy. The
motor theme is knowledge, and the declining theme is the model.
More importantly, from this figure, we can see that the themes of
“climat-change” and “risk” are becoming increasingly important.
After this period, countries actively cooperated and took action to
deal with climate change.

3.6 Active authors, countries and
institutions

A total of 13333 authors were involved in the study of climate
change risk perception. Table 3 illustrates the top 10 authors in
the number of papers, total citations and h-index. In this topic,
Leiserowitz A (School of the Environment Yale University)
published the largest number of 32 papers, followed by
Pidgeon N (28) and Siegrist M (26). Adger Wn has the
highest total citations (5621), followed by Lorenzoni I (4317)
and Leiserowitz A (3190). Meanwhile, Leiserowitz A has the
highest h-index. Therefore, Leiserowitz A made a great
contribution to this topic.

All of the papers were from 145 countries, among which the
United States published the highest number of 1438 papers,
accounting for 32.47%, followed by the United Kingdom
(602 papers, 13.59%), Australia (493 papers, 11.13%), China
(389 papers, 8.78%) and Germany (387 papers, 8.74%).
Figure 5A shows the number of papers and collaborations
among the 30 most productive countries. The table of the
data of the top 5 countries is in the upper right corner. The
size of the node in the figure indicates the number of papers. The
larger the node is, the more papers there are (Li et al., 2019).
Moreover, the thickness of the line between two points indicates
the degree of contact between the two countries. It is obvious that
China has the closest cooperative relationship with the
United States and Australia. The color of the node in the
figure from dark to light indicates the time sequence when the
country began to study. We can see that the United States began
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research earlier, while China began research in recent years. This
may be because the Obama administration (beginning in 2009)
has established the action policy of building a green economy and
developing new energy and explored new economic growth
models to achieve America’s economic recovery. However,
starting from the construction of “The Belt and Road” (since
2015), China began to clearly implement the new concept of
global governance, which is to build a community of human
destiny to achieve win—win cooperation and common
development.

Network maps can provide information about influential
research institutions and potential collaborators and can help
researchers establish collaborations (Shi et al., 2020). A total of
4063 institutions worldwide contribute to research on climate
change risk perception. Figure 5B shows the top 25 institutions
with the most contributions; in addition, the table about the
information of the top 3 institutions is in the upper right corner.
Cardiff University is ranked first, contributing 74 papers,
accounting for 1.67%. Then, the Chinese Academy of Sciences
published 61 papers (1.38%), followed by Arizona State
University (59 papers, 1.33%). The graph also shows frequent
exchanges between Cardiff University, Yale University, Chinese
Academy of Sciences, the University of Queensland and
Michigan State University.

3.7 Keyword analysis

3.7.1 Hotspots of keywords

The frequency analysis of keywords is key to investigating hot
topics and developments associated with a given field (Wang,
2018). We use author keywords and keywords plus to explore hot
issues and identify the research trends in this topic. Author
keywords can provide important information about the core
content and research trends (Ma and Zhang, 2020), while
keywords plus are generated by an ISI algorithm from words
or expressions of the article’s reference titles (Huang et al., 2022).
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Except for the search terms in this study, the two most commonly
used author keywords and keywords plus are all "adaptation” and
"vulnerability" (Table 4).
adaptation” and “resilience” are also common keywords, and

Meanwhile, “climate change
“management” and “policy” are common keywords plus.
Figure 6A shows the density visualization (a function of
VOSviewer) based on the keywords plus and the intensity of
hot spots with the color spectrum, with warm red colors
representing hot areas and cool blue colors representing cool
areas (Zhang et al., 2020). In addition, the distance between them
means the extent of their relationship, such as “climate-change”,
“risk” and “policy”, are closer than other words.

3.7.2 Co-occurrence keyword analysis

Figure 6B is an overlay visualization map illustrating the
keywords plus from 2015 to 2019. The yellower the color of
the node in the figure is, the newer the keywords. The
keywords in the blue region almost appeared before 2015.
Obviously, most keywords have appeared in the past five
years. This may reflect that climate change risk perception is a
new field. In addition, Figure 6C shows network visualization,
All these
keywords are divided into 3 clusters, and the size of the

which consists of different nodes and wires.

node in the figure indicates the frequency of the keywords.
The color of the nodes represents the cluster to which it
belongs, and different clusters are represented by different
colors. The red cluster focuses on policy, people and
information about risk perception. The keywords with the
highest frequency in the blue cluster are health and climate
change. The green one concerns the influence of climate
change risk perception in different fields: adaptation,
strategy, vulnerability, management and agriculture.

4 Discussion

By summarizing the collected literature with a high

number of citations in recent years and analyzing
Figure 6C, we discuss the following topics. They largely
reflect the hot spots of research in recent years and future

trends.

4.1 Determinants of risk perception

The risk
perception are an important research topic (Figure 6C red

determinants affecting climate change
cluster). At present, the relationship between education level
and climate change risk perception has been basically
confirmed (Lee et al., 2015). Research shows that the
higher the level of education is, the sharper the risk
perception of climate change. We argue that this is

because higher educators have a better understanding of
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the phenomenon and connotations of climate change, and
they are more likely to worry about the world. Moreover,
experience is also an important factor affecting climate
change risk perception. Usually, the elderly have more
experience (Rufat and Botzen, 2022), especially compared
the current climate with the climate of their youth, since they
experience climate change longer than young people. At the
same time, we found that beliefs and values also play an
important role in perception ("beliefs” and “values” are all the
keywords in the red cluster). Different beliefs pay different
attention to climate, which leads to differences in perception.
Some religions encourage believers to raise awareness of
climate environmental

change and participate in

protection (Hornsey et al., 2016).

4.2 Human behavior

On the other hand, we can see that the red cluster also
contains another core view of "behavior" (Figure 6C red cluster).
First, human behavior is the main cause of global climate change
(Ayal et al, 2021). At the same time, behavior is also
bidirectional, which means that climate change will affect
people’s behavior. Because of the drastic change in climate,
people choose adaptive behavior and support for government
policies to reduce personal losses (Xue et al., 2021). Research has
shown that adaptation is essential to reduce or avoid the negative
effects of climate change (Valkengoed and Steg, 2019). The
majority of people actively or passively take actions conducive
to the environment. At present, the government’s intervention
policies are mainly divided into monetary intervention and
nonmonetary intervention. Monetary intervention is often
more able to motivate the public and achieve better results
(Khanna et al., 2021). People preferably take action when they
return from the government. However, when people take
environmentally friendly actions for the first time, they are
more likely to continue. In the future, we should continue to
study what kind of intervention can improve people’s enthusiasm
to take action to protect the environment.

4.3 Human mental health risk

Climate change will not only have an influence on human
behavior but also have an important impact on public health,
especially on mental health (Figure 6C blue cluster). Climate
change can affect mental health through a variety of risk
pathways (Cunsolo and Ellis, 2018), including the extinction of
wild the
environmental landscape. People’s emotions are largely related to

animals and deterioration of the surrounding
their environment. However, clinical medicine has not revealed the
specific relationship between climate change and mental health

(Brown et al, 2021). Grief is a normal response to the
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deterioration of the environment, and this psychology will become
more common with the aggravation of climate change, ultimately
affecting the overall mental health of the public. In addition, this
emotion may encourage them to take measures to protect the
environment. While climate change will affect all people, some
groups bear greater risks than others (Manning and Clayton,
2018). this
improvement of perception level. At the same time, women and

Generally, emotion, grief, increases with the
children are easily affected, perhaps because of their relative
psychological vulnerability. Researchers should further explore the
specific relationship between climate change and mental health and
strengthen counseling for the mental health of vulnerable people.

4.4 Impact on Agriculture

Climate change has an impact on almost all human production
and life, especially on agricultural production (keyword “agriculture”
in Figure 6C green cluster). Climate change has been shown to
increase temperature and reduce precipitation, resulting in lower soil
water content, which in turn affects agricultural production (Grusson
etal, 2021). In fact, the agricultural production system is very fragile,
and climate change will hinder the development of agriculture.
Because they themselves heavily rely on the climate, it is difficult
to make self-regulation in the short term. Therefore, farmers are
required to actively adopt adaptive plans to adjust agricultural
production. A study in Sri Lanka shows that farmers’ adaptation
measures can increase rice production (Suresh et al., 2021). However,
farmers generally have limited capacity and are especially unable to
cope with extreme weather and long-term climate risks caused by
climate change. Relevant researchers should search for appropriate
and targeted adaptive measures, guiding agricultural producers to
implement.

4.5 Adaptive strategy

The continuous change in climate led to the attention of
adaptive strategies (Figure 6C green cluster). However, based on
existing traditional concepts, most people only accept adaptation
strategies similar to the current situation (Tam and McDaniels,
2013). Nevertheless, these strategies often do not play a
substantive role, and the adaptive effect is very small. This is
closely related to people’s conservative ideas. Some people even
sacrifice their livelihood to maintain their original way of life. For
example, some shrimp fishermen in Bangladesh tend to maintain
their customs, resulting in a decline in production, which has also
had a great impact on the development of the country. Therefore,
governments should introduce adaptive policies. At the same
time, natural and social scientists also need to contact and work
with decision makers (Seddon et al, 2020). Moreover, in
Figure 6B, we found that the word "adaptation” has only been
studied in the last five years, which is also the key content of the
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Paris Agreement, signed in 2015 and implemented in 2016.
Obviously, the signing of the Paris Agreement has promoted
the emergence and development of adaptive policies. We suggest
that climate change research should be guided by the
international situation in the future.

4.6 Summary of discussion

This paper also reveals some characteristics and directions of
current climate change risk perception. At present, research in
this direction is relatively sufficient, but there are still some
deficiencies. In the future, we should strengthen the research
in the following aspects. First, it is important to explore the
determinants that affect the public’s risk perception of climate
change. We should continue to reveal them, which will help to
purposefully improve the perception level of the public. Then,
governments should increase investment in research and
intervention policies to encourage people to carry out adaptive
behavior. Moreover, the research proves that climate change will
lead to mental health diseases, but it does not reveal the specific
relationship between them. Psychologists and environmentalists
should cooperate in this research. On the other hand, climate
change also causes an imbalance in the agricultural system.
Farmers use adaptive methods, which is an effective way to
solve the problem, but farmers’ capability is limited, and they
need further guidance from researchers. In addition, we find that
moderate adaptation policies have little effect. Finally, the
analysis shows that more cooperation between different
research institutions is needed to maximize success (Chen
et al., 2022).

Conclusion

The great impact of climate change on human society and
global ecosystems has attracted the attention of the whole
world. Although the importance of climate change is obvious,
climate change risk perception still needs further research.
This paper conducts a bibliometric analysis of the global
research overview of climate change risk perception and
provides relevant information, including countries,
institutions, journals, articles, authors, hot topics and
research trends. From 2000 to 2022, the publication of
relevant articles gradually increased with increasingly
serious climate change. Among them, articles published by
the United States, the United Kingdom and Australia account
for 57.19%. Cardiff University, the Chinese Academy of
and Arizona State University are the top
Climatic Change and Global

Environmental Change-Human and Policy Dimensions are

Sciences

productivity institutions.

the most productive and influential journals, respectively.
Keywords co-occurrence analysis reveals three key research
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topics: policy of risk perception, health and adaptation
strategy. Determinations and strategies are recent research
directions. At the same time, it reveals that the current climate
change research has been interdisciplinary research involving
the environment, politics, medicine, agriculture and other
disciplines.
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