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Abstract

The aim of this research is to bibliometrically examine the articles published between 2017-2021 on the subject of climate change.
Research data were obtained using the Scopus database. As the article selection criteria, the articles written in the last five years and
containing the concept of climate change in the title and abstract were filtered out. In addition, the criteria for the articles to be in English
and to have the full text published were also taken into account. According to these criteria (n=662) articles were obtained. The articles
were analyzed using the VOSviewer program. As a result of the analyzes, when the distribution of the articles on climate change by
subject areas is examined, it has been determined that the most publications are produced in the fields of social sciences, environmental
sciences and earth and planetary sciences, and the number of articles is increasing every year. In addition, it has been seen that the
subject is discussed in fields such as agriculture and biological sciences, molecular biology and genetics, engineering, economics and
medicine. In addition, it was found that the countries with the highest number of studies on climate change were United Kingdom,
United States, Germany, Netherlands and Australia, respectively. Collaborations between the authors have been revealed. According to
the situation emerging in the abstracts, the most common words in the articles are government, model, health, scenario and temperature.
The most striking keywords on the subject are adaptation around the concept of climate change, global warming, environment, water
management and energy consumption.
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Iklim Degisikligi: Bibliyometrik Bir Inceleme

Oz

Bu arastirmanin amaci iklim degisikligi konusu ile ilgili olarak 2017-2021 yillar1 arasinda yapilan makalelerin bibliyometrik olarak
incelenmesidir. Aragtirma verileri Scopus veri tabani kullanilarak elde edilmigtir. Makale se¢im kriteri olarak son bes yil igerisinde
yazilmis, baslik ve dzetinde iklim degisikligi kavranm bulunan makaleler filtrelenmistir. Ayrica makalelerin Ingilizce dilinde olmasi ve
tam metninin yayinlanmis olmasi kriterleri de dikkate alinmigtir. Bu kriterlere gére (n=662) makale elde edilmistir. Makaleler
VOSviewer programi kullanilarak analiz edilmistir. Analizler sonucunda iklim degisikligi ile ilgili incelenen makalelerin konu
alanlarma gore dagilimi incelendiginde en fazla sosyal bilimler, g¢evre bilimleri ve diinya ve gezegen bilimleri alanlarinda yayimn
iiretildigi ve her y1l makale sayisinin giderek arttifi saptanmistir. Ayrica tarim ve biyolojik bilimler, molekiiler biyoloji ve genetik,
miihendislik, ekonomi ve tip gibi alanlarda da konunun ele alindig1 goriilmiistiir. Ayrica iklim degisikligi konusunda en fazla ¢alisma
yapilan iilkelerin siras1 ile Birlesik Krallik, Amerika Birlesik Devletleri, Almanya, Hollanda ve Avustralya oldugu bulunmustur. Yazarlar
arasindaki isbirligi ortaya konmustur. Ozetlerde ortaya gikan duruma gore makalelerde en fazla yer alan kelimeler hiikiimet, model,
saglik, senaryo ve sicakliktir. Konu ile ilgili en dikkat ceken anahtar kelimeler iklim degisikligi kavrami etrafinda olusan adaptasyon,
kiiresel 1sinma, gevre, su yonetimi ve enerji tiiketimidir.

Anahtar Kelimeler: Iklim degisikligi, Bibliyometrik analiz, Vosviewer programi, Enerji tiikketimi, Su yonetimi.
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1. Introduction

Human-induced climate change has been affecting our planet
as a remarkable problem in recent years (Hardy, 2003). Global
climate change significantly changes the structure of some
ecosystems and causes the extinction of some species (Stenseth et
al., 2005). Climates are formed as a result of the natural effect of
greenhouse gases. This effect occurs through the effect of gases
such as water vapor, carbon dioxide, ozone, methane and nitrite
oxide, which absorb heat from the earth and the lower layer of the
atmosphere and transmit it back to the earth more (Karl et al.,
2009). Changing temperatures, precipitation patterns and
increasing atmospheric CO> concentrations cause significant
changes in natural and modified forests; this situation causes some
irreversible damages on human health (Kirilenko & Sedjo, 2007).
Energy consumption also has a significant impact on climate
change. Aerosols, which are formed as a result of burning coal,
petroleum and organic materials, reflect the sun rays reaching the
atmosphere back to space, unlike the gases that create the
greenhouse effect; however, they cause other difficult problems
such as acid rain and deterioration in air quality (UNEP, 2001).
Especially the melting of the glaciers on the land and the rise in
the water level in the seas will cause some countries to be under
water. The rise in sea waters means that it puts great pressure on
clean water resources on land. The most important danger is the
mixing of sea water with fresh water resources. On the other hand,
increasing salt water pressure will cause the loss of highly
productive areas in coastal areas (Neubert, 2001).

In the literature, it was seen that there are bibliometric analysis
studies examining different variables for climate change. Rana
(2020) were examined climate change and disaster awareness,
Wang, Zhao, & Wang (2018) were stated that climate change
adaptation, Sweileh (2020) were examined climate change and
food security, Huang, Chen & Zhou (2020) were examined
climate change and carbon emissions, Omoregbe et al . (2020) the
were examined effect of climate change on reducing carbon
emissions, Belter & Seidel (2013) were examined climate change
research in engineering. Zhang, Wang, Liang & Chen (2016)
bibliometrically analyzed the studies examining the effect of
carbon tax on climate change. Wang, Pan, Ke, Wang & Wei (2014)
evaluated 3004 articles published between 1991 and 2012 in their
research; It was determined that the relationship between climate
change and issues such as health problems, food safety and water
management is examined. Comakli (2021) conducted a
bibliometric analysis of the articles on the retention of soil organic
carbon, which has an important role in the improvement of the
negative effects of climate change, in terrestrial ecosystems.
Seyhan (2021) also analyzed the published works on green
innovation and managerial practices in the study of global
warming, Covid-19, increasing pollution, decreasing fossil
resources, etc. He/She states that the subject will be examined
more in the coming period due to the fact that the factors come to
the fore. Soylu & Ozkaya (2021) stated that researchers showed
little interest in publications on climate change and food safety in
their study that produced a bibliometric profile of articles
published in peer-reviewed journals on climate change and food
safety. Finally, Unlii, Sever & Akpinar (2011) examined the
results of articles and papers on global warming and greenhouse
effect published in the field of environmental education in Turkey,
in which teachers and students have many misconceptions about
global warming and greenhouse effect, their academic knowledge
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level is insufficient and they are not scientific. They concluded
that it was far. For this reason, it has become important to raise
awareness about climate change.

The concept of climate change emerges as a concept that is
studied with great importance in today's scientific world. It is seen
that almost every branch of science, from science to social
sciences, deals with the subject with its own perspective. For this
reason, there has been a rapid increase in the number of researches
on the subject in recent years. In this context, it is aimed to bring
a different dimension to the subject by evaluating the areas where
climate change is most studied and the findings obtained as a
result of the researches. For this reason, the aim of this research is
to bibliometrically examine the articles made between 2017-2021
on the subject of climate change. For this purpose, answers to the
following questions were sought:

What is the distribution of articles on climate change by years?
Who are the authors with the most articles on climate change?
What is the distribution of articles on climate change by subject
areas?

What is the distribution of articles on climate change according to
the journals in which they are published?

What is the distribution of articles on climate change by
universities?

What is the distribution of articles on climate change by country?
What is the cluster density view of the article abstracts?

What is the view of collaboration between article authors?

2. Material and Method
2.1. Model of the Research

In this research, bibliometric analysis method based on
scientific mapping technique based on quantitative research
design was used to analyze the articles dealing with the issue of
climate change. Bibliometric analysis includes statistical methods
to identify qualitative and quantitative changes in a particular
scientific research topic, to profile publications on the subject, and
to detect trends within a discipline (Rey-Marti et al., 2016). In the
bibliometric analysis method, a wide variety of analysis
techniques are used, including citation-based and performance-
based analysis, by classifying publications according to countries,
universities, research groups or authors (Gaviria-Marin et al.,
2019). Within the scope of this research, (n=662) articles were
obtained and analyzed using sub-titles such as title, abstract,
keywords and collaboration between authors.

2.2. Article Selection Criteria

Since the issue of climate change is an interdisciplinary
subject, it is seen that there are many studies in the literature.
Therefore, some criteria were taken into consideration in the
selection of the article. Scopus database was used for article
selection. In the Scopus database, n=219.153 articles written on
the subject of climate change were found. (TITLE (climate AND
change) AND ABS ( articles ) ) AND PUBYEAR > 2016 AND
PUBYEAR <2022 AND ( LIMITTO ( PUBSTAGE , "final" ) )
AND ( LIMIT TO ( OA, "all" ) AND ( LIMIT-TO ( DOCTYPE ,
"ar" ) ) AND ( LIMIT TO ( LANGUAGE , "English" ) ) AND (
LIMIT-TO ( SRCTYPE , "j" ) ) Articles with the concept of
climate change in the title and abstract in the last five years were
filtered out. In addition, the criteria for the articles to be in English
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and to have the full text published were also taken into account.
According to these criteria, n=662 articles were obtained in the
database.

2.3. Analysis of Data

Different scientific techniques and computer programs are
used to create bibliometric maps. In the study, the VOSviewer
program was preferred for the visualization of the data set, as it
offers the most advanced and valid techniques for each step in the
science mapping process. This program is used for the creation
and visualization of bibliometric networks based on citation,
bibliographic matching, co-authorship or citation relationships
(VOSviewer, 2021).

3. Results and Discussion

Table 1.Yearly distribution of the articles

Year N
2021 97
2020 150
2019 141
2018 143
2017 131

When the articles written on climate change in the last five
years were examined (Table 1), it was seen that the most articles
on the subject were produced in 2020 (n=150). In addition, it is
noteworthy that an increasing number of studies have been
brought to the literature over the years in the number of articles.
Since 2021 has not yet been completed, it does not seem very
possible to comment on this year's studies.

Table 2. Distribution of authors’ who have the highest number of
articles

The name of the writer N
Harper, S.L.
Coggins, S.
Ford, J.D.
Jerneck, A.
Kverndokk, K.

W W LW W W

According to Table 2, the author with the highest number of
articles on climate change is S.L. Harper (n=5). It was seen that
other authors have an equal number of articles (n=3). These
authors are S. Coggins, J.D. Ford, A. Jerneck and K. Kverndokk.
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2.4. Limitations

The findings obtained in the research are completely based on
computer-based data. Articles published on climate change over a
five-year period and covering different disciplines were used as
data sources. Only journals in the Scopus database were included
in the research data. The data obtained from conference papers,
letters, compilations, and book chapters in this database are
excluded.

Table 3. Distribution of articles by subject areas

Subject Area N
Social Sciences 379
Environmental Science 297
Earth and Planetary Sciences 110
Agricultural and Biological Sciences 79
Energy 78
Arts and Humanities 59
Engineering 40
Economics, Econometrics and Finance 39
Medicine 33
Biochemistry, Genetics and Molecular Biology 28

When the distribution of articles by subject areas was
analyzed, Social Sciences (n=379), Environmental Sciences
(n=297) and Earth and Planetary Sciences (n=110) are in the first
three ranks. In addition, it was seen that the subject is discussed
in fields such as Agriculture and Biological Sciences, Molecular
Biology and Genetics, Engineering, Economics and Medicine
(Table 3).

Table 4. Distribution of the articles according to the journals

Title of Article N
Sustainability 40
Climatic Change 23
Climate Policy 15
JJODRS 11
Functional Ecology 10
PacificJournalism Review 10

Water Switzerland 9
PTOT Royal Society B Biological Sciences 8
WIRCC 8
Energies 7

When Table 4 was examined, the journals of Sustainability
(n=40), Climatic Change (n=23) and Climate Policy (n=15) are in
the top three ranks in the journals with the highest number of
articles.
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Table 5. Distribution of the articles by universities

Table 6. Distribution of countries where the articles are produced

the most

Affiliation N
Wageningen University 16 Countries N
University of Leeds 14 United Kingdom 157
Lunds Universitet 14 United States 124
Helsingin Yliopisto 12 Germany 80
Universitdt Hamburg 12 Netherlands 49

Australia 46

When the universities with the highest number of articles on
climate change were examined, Wageningen University (n=16),
University of Leeds (n=14), Lunds Universitet (n=14), Helsingin
Yliopisto (n=12) and Universitit Hamburg (n= 12) is coming the
first. It was seen that these universities are generally located in
Europe (Table 5).

When Table 6 was examined, the countries with the highest
number of studies on climate change are listed in order. United
Kingdom (n=157), United States (n=124), Germany (n=80),
Netherlands (n= 49) and Australia (n=46). This situation can be
interpreted as that researchers living in developed countries
generally pay special attention to climate change
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Figure 1. Network view showing cooperation between countries
n=75)
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According to Figure 1, when the countries where the
published articles on climate change are examined, it was
understood that the countries are gathered under 13 clusters
according to the network view (n=75).
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Figure 2. Cluster density view according to article abstracts (n=216)

When the cluster density view of the article summaries on  abstracts, the most common words in the articles are the words
climate change is examined, it is seen that the studies are grouped  such as government, model, health, scenario and temperature.

under five clusters (figure 2). According to the appearance in the
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When Figure 3 was examined, the existing collaborations between ~ among the authors, it was seen that there are four different
the authors researching the issue of climate change can be seen.  clusters. It was understood that authors X. Culi, Y. Liu Y. Chen

Accordingly, when at least one author criterion was selected  co-authored to form two clusters
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Figure 4. Density view which collaboration between authors
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When Figure 4 was examined, the density view which the
cooperation between the authors was seen and it was understood
that the authors are grouped to form four clusters.
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Figure 5. Network view of keywords (N=42)

According to the common keywords created by the authors,
it was determined that (n=42) words and eight clusters were
formed for the articles on climate change. The most striking
concepts related to the subject are adaptation around the concept
of climate change, global warming, environment, water
management and energy consumption (Figure 5).

The aim of this research is to bibliometrically examine the
articles published between 2017-2021 on the subject of climate
change. As a result of the research, it was determined that the
articles examined on climate change were mostly produced in
areas such as social sciences, environmental sciences and Earth
and Planetary Sciences, and an increasing number of articles were
written every year. In addition, it has been seen that the subject is
discussed in fields such as agriculture and biological sciences,
molecular biology and genetics, Engineering, Economics and
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climate change mitigation

carada
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Medicine. In addition, it was found that the countries with the
highest number of studies on climate change were United
Kingdom, United States, Germany, Netherlands and Australia,
respectively. Sustainability, Climatic Change and Climate Policy
journals are in the first three places in the list of journals with the
most articles. As a result of the study, the collaborations between
the authors were also revealed. According to the situation
emerging in the abstracts, the most common words in the articles
are government, model, health, scenario and temperature. The
most striking keywords on the subject are adaptation around the
concept of climate change, global warming, environment, water
management and energy consumption.

From the articles examined, it was seen that an increasing
number of articles are produced every year in fields such as social
sciences and environmental sciences in general, according to the
relevant subject areas of the concept of climate change. Similar to
this finding, Haunschild, Bornmann & Marx (2016) found that the
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total number of articles increased rapidly by doubling every five
to six years. Sweileh (2020) also states that the subject has
become important in the last ten years. Polat, Duzgun & Yesiltas
(2019) state that the theses on climate change, which support the
research findings, are generally carried out in fields such as
geography, humanities, and marine sciences.

The journals with the highest number of articles are
Sustainability, Climatic Change and Climate Policy journals.
Similarly, Geng, Tian, Zhong, Wu, Yu, and Xiao (2018) found that
Journal of Cleaner Production and Sustainability and Energy
Policy journals were the journals that accepted the most
publications on climate change. Wang, Zhao & Wang (2018) also
states that the journal with the highest number of publications is
Climatic Change, as in this study.

It was understood that the countries with the highest number
of studies on climate change are United Kingdom, United States,
Germany, Netherlands and Australia, respectively. Haunschild,
Bornmann & Marx (2016) also found that the United States of
America is the country with the highest number of articles on
climate change, followed by England, Germany and Canada.
Sweileh (2020) also found that France and the Netherlands are
also the countries with the highest percentage of documents with
international authors. It is understood that there are many studies

4. Conclusions and Recommendations

Climate change continues to be one of the important problems
of today's world. For this reason, it is seen that the subject, which
finds a research area in different disciplines, is evaluated from a
very broad perspective. Climate change, which has found a
research area in fields such as agriculture, economy, engineering
and genetics, especially in environmental sciences and social
sciences, has become an area where more and more researches are
carried out with the aim of creating a more livable world. In this
case, researchers may be advised to focus on practical rather than
theoretical research to solve the problem. On the other hand, if the
climate change problem is considered to be a global problem,
research funds that allow researchers from different countries to
cooperate can be supported by governments in order to increase
cooperation between countries. Attempts can be made to increase
cooperation between researchers working in areas closely related
to the subject, such as water management, agriculture, energy
consumption, and researchers working in the field of climate
change. Finally, considering that there is a huge increase in the
number of articles on the subject, it can be said that there should
be an increase in the number of master's and doctoral theses
prepared in universities in order to deal with the subject
scientifically.
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