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Abstrak: Penelitian ini bertujuan untuk mengidentifikasi dan menganalisis intensitas perkembangan
penelitian dengan topik kebijakan pengendalian kebakaran hutan di Indonesia dalam 5 (lima) tahun
terakhir dari tahun 2017 hingga 2021 menggunakan data bibliometrik. Metode penelitian
menggunakan studi literatur dengan pengumpulan data melalui software Publish or Perish dari
database Google Scholar dengan kata kunci “forest fire Indonesia,” “forest fire management,
Indonesia,” forest fire control, Indonesia,” dan “forest fire policy, Indonesia.” Analisis data
menggunakan aplikasi VOSviewer. Hasil penelitian menunjukkan terdapat 154 artikel jurnal yang
membahas kebijakan pengendalian kebakaran hutan di Indonesia antara tahun 2017 hingga 2021
diakses pada tanggal 18 Desember 2021. Istilah “implementasi” menjadi istilah yang paling sentral
dan banyak dibahas dalam penelitian-penelitian sebelumnya. Sebagai perbandingan, pada tahun
2021, istilah "kebijakan koordinasi" dan "kebakaran hutan tahunan™ menjadi isu terakhir yang
dibahas. Batasan penelitian ini adalah pencarian data menggunakan database Google Scholar ini
bersifat terbuka untuk semua tulisan mencakup artikel jurnal, laporan, tugas makalah, dan publikasi
lainnya yang telah diupload ke database Google. Selain itu, ketidaklengkapan metadata seperti
tahun dan sumber publikasi menjadi tidak terdeteksi saat difilter. Penelitian selanjutnya disarankan
untuk menganalisis lebih lanjut menggunakan database pengindeksan lain seperti Scopus atau Web
of Science.

Kata Kunci: Bibliometric; Kebakaran Hutan; Kebijakan Kehutanan; Kebijakan Publik.

Abstract: This study aims to identify and analyze the intensity of research developments with the
topic of forest fire controlling policy in Indonesia in the last five years from 2017 to 2021 through
bibliometric analysis. The research method uses a literature review with data collection through the
publish or perish software from the google scholar database with the keywords “forest fire
Indonesia,” “forest fire management, Indonesia,” forest fire control, Indonesia,” and “forest fire
policy, Indonesia.” Data analysis using the VOSviewer application. The results showed 154 journal
articles discussing forest fire controlling policy in Indonesia between 2017 and 2021 accessed on
December 18, 2021. The term "implementation™ became the most central and widely discussed term
in previous studies. As a comparison, in 2021, the terms "“coordination policy" and "annual forest
fire” will be the last issues to be discussed. The limitation of this study is research using the Google
Scholar database. It is open to all articles, including journals, reports, papers assignments, and articles
that have been uploaded to the Google database. In addition, incomplete metadata such as year and
source of publication become undetectable when filtered. Following research, more analysis will be
conducted using other indexing databases like Scopus or Web of Science.
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INTRODUCTION

This study uses a bibliometric analysis of forest fire controlling policy in Indonesia, an
important policy to ensure environmental sustainability, the sustainability of tropical forests as the
lungs of the world, and forests as a source of livelihood for Indonesian people. Bibliometrics is a
measurable data mining process with statistical analysis of previously published studies and the use
of publications as knowledge (Agarwal et al., 2016). Since the 1990s, it has emerged as a critical
practice tool for assessing research and researchers (Gingras, 2016; Szomszor et al., 2021), can be
used to determine the intellectual impact of scholarly activities (Aman, 2018; Bornmann &
Marewski, 2019; Fadhlurrohman et al., 2021).

Furthermore, bibliometrics has evolved into a critical tool for assessing and analyzing
academic and technological productivity and impact (Moral-Mufioz, Herrera-Viedma, Santisteban-
Espejo, & Cobo, 2020). It is used to analyze the number of scientific publications on a particular
topic and their citations (Bornmann, 2014; Gingras, 2016; Holden, Rosenberg, Barker, & Weissman,
2013; Polese, 2017; Rousseau, Egghe, & Guns, 2018), several authors who contribute to each
publication (Andres, 2009), increasing the ranking of research departments and institutions
(Ellegaard & Wallin, 2015), and analyzing information on the authors, keywords, cited references,
publication year, source title, publication source, and abstract for thousand of academic articles
published in leading journals in the field (Goyal, 2017; Goyal & Howlett, 2018).

Table 1. Applications of Bibliometric Sub-field

Sub-field Application
Methodology 1. Concerned with a technique used to conduct bibliometric research
research 2. Based on the creation or enhancement of bibliometric indicators
3. Bibliometricians will be the primary researchers
Scientific 1. Researchers from any discipline can conduct these bibliometric studies
disciplines 2. The goal is to implement bibliometric indicators with a specific field of study
3. metrics are used in these studies to describe science.
Science policy 1. The most crucial subject in the field
2. The study of bibliometric is used to determine various levels of productivity
3. Policymakers conduct this study to determine how to distribute available

resources.
Source:processed from Andres, 2009

Various fields have used this bibliometric (table 1), such as a research methodology, scientific
disciplines, and scientific policy. Nevertheless, in this study, bibliometric analysis was used as
methodology research. It was carried out to see the intensity of the development of writing published
using data from Google Scholar with specific keywords. In so doing, this study has focused on
finding the most discussed item dealing with forest fire controlling policy in Indonesia. Along with
it, the study is also concerned with how updated the terms appear based on the year and item density
in the network as well.

Empirically, Forest fires in Indonesia are events that appear every year (Budiningsih, 2017;
Kusumaningtyas, Aldrian, Suradi, Ahmad, & Krisnawan, 2021; Rasyid, 2014), most of them are
caused by human activities (Adinugroho, Suryadiputra, Saharjo, & Siboro, 2005; Firnando,
Septawan, & Ermanovida, 2019; Nugroho, 2016; Saharjo et al., 2018; Sarmiasih & Pratama, 2019).
Data on the area of forest fires in Indonesia in 2015-2021 can be seen in Figure 1. This Figure denotes
the fluctuation of forest fire area during 2015-2021, with the first broadest area affected in 2015 as
of more than 2.6 million hectares followed by the second broadest area affected happening in 2019
as of around 1.6 million hectares. For the other years during 2015-2021, the breadth of forest fire
area averaged around 346 thousand hectares. This fact is also concluded in research on forest fires in
Indonesia.
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Figure 1. the breadth of forest fire In Indonesia 2015-2021
Source: Sipongi-Karhutla Monitoring System, 2021

Over the past seven years, from 2015 to November 2021, Indonesia has experienced forest
fires covering an area of 5,991,336.19 hectares. The forest fire that happened in 2015 and 2019 was
the largest in the last seven years (Nurhayati, Hero Saharjo, Sundawati, Syartinillia, & Vetrita, 2020;
Yunvi et al., 2021) that is equal to 71.11% out of total forest fire during that period. The distribution
of forest fire areas in each province in Indonesia in 2019 can be seen in Figure 2.
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Figure 2. Map of Provincial Forest Fire Areas in Indonesian 2019

Source: Ministry of Environment & Forestry, 2020

Based on Figure 2, most forest fires occur on the islands of Sumatra and Kalimantan.
Especially in South Sumatra and Central Kalimantan (Ministry of Environment & Forestry, 2020).
The forest fire area, as seen in Figure 2, can also be observed based on the function of the area
consisting of conservation forest, protection forest, limited production forest, production forest,
conservation production forest, and other use areas as presented in Figure 3.
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Figure 3. Indonesian Forest Fires in 2019 Based on The Area Function
Source: Ministry of Environment & Forestry, 2020

Figure 3 is the total area of forest fires by area function. As of 70% out of the total forest fire
occurred on mineral lands, while the other 30% occurred on peatlands. However, in terms of area
function, 45% occurred on the area for other uses that are not determined as forest areas. This fact
mentions that in the future the activities to prevent and handle forest fires possibility, of course, will
involve many stakeholders including the central, provincial, regency/city governments, as well as the
government and people at the village level. In so doing, there is a need to establish an integrated
organizational system to ensure coordinated activities among stakeholders. However, in reality so
far, coordination between government agencies has occurred only in the context of the emergency
stage (Budiningsih, 2017). In fact, forest fire control is all efforts to prevent, emergency, post-forest
and land fires, evacuation and rescue, and management support (Medrilzam; et al., 2017). Similarly,
Zaenuri also stated that the disaster management cycle consists of prevention, emergency, recovery,
and resolution (Zaenuri, 2021).

Forest policies typically approach the issue of forest fires from a reactive standpoint by
creating new and expanded policy instruments merely in order to respond to relevant damages of
forest fires (Mourao & Martinho, 2020). It has also been conveyed that the government's reaction is
more related to the perspective of social appeasement (Mourao & Martinho, 2019). This reactive
response has an impact on the implementation of forest fire controlling policy which is still not
optimal (Asteriniah & Sutina, 2017; Budiningsih, 2017; Wulantari, Adhyanto, & Handrisal, 2020)
even the policy is not appropriate dealing with forest fire control (Nazifah, Yarni, & Nasution, 2020;
Umasangaji, 2017).

Several authors have researched on forest fire controlling policy (Alamsyah, Saptawan,
Ermanovida, & Yustian, 2019; Asteriniah & Sutina, 2017; Budiningsih, 2017; Fadlillah, Basuni, &
Sunarminto, 2017; Fithriyyah, Suwitri, Warella, & Yuliani, 2020; Fitriani., Rianawati, & Maryati,
2018; Kemal Putra, Hero Saharjo, & Wasis, 2019; Khalwani, 2016; Maylani & Mashur, 2019;
Purnomo et al., 2017; Rahmah, 2017; Sawerah, Muljono, & Tjitropranoto, 2016; Sayendri, 2016;
Setiawan S, 2019; Supriyanto & Syarifudin, 2018). From these researches, each author has a different
research focus dealing with forest fire controlling policy covering policy analysis (Supriyanto &
Syarifudin, 2018); community participation (Fadlillah et al., 2017; Fitriani. et al., 2018; Sawerah et
al., 2016; Sayendri, 2016); policy implementation (Budiningsih, 2017) collaborative governance
(Maylani & Mashur, 2019) policy effectiveness (Khalwani, 2016; Rahmah, 2017); institution (Kemal
Putra et al., 2019; Suhendri & Purnomo, 2017); actor-network (Alamsyah et al., 2019; Fithriyyah et
al., 2020; Purnomo et al., 2017).

Forest fire controlling policy is essential to study because forest fire always occurs every year
and has an impact on many things, including loss of benefits from forest potential, reduced forest
area, unavailability of clean air, and loss of forest function (Rasyid, 2014), smog, aviation, acute
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respiratory infections (Pasai, 2020), loss of ecosystems and biodiversity, degradation, the decline in
air quality and air pollution (Sarmiasih & Pratama, 2019). The occurrence of forest fires and the
significant losses due to forest fires make the research of forest fires essential to make the relevant
policy. Nevertheless, this study aims to identify and analyze the intensity of research developments
on forest fire controlling policy in 2017-2021 using bibliometric analysis from the Google Scholar
database. The purpose of this research is based on a literature search on bibliometric analysis by
mapping research topics that have not been widely studied to formulate research gaps and find
novelty from previous studies (Figure 4).

e urkiing
o A
suthggahip . et
@ design msthodglogy approach o

2agat jctetectis coiia WP oy

e intemet ugse e

qusgbon > 2
~ cougts ® . sclighl
bibliometgic map  * efficlancy @ fdie 4 My SN

dmegision _dejail Patien
Islamig;bank  hospigaity researciiironds motivation &

bibliometrigigverview o ity
dedete | Jan o . g 1P o StiggNt Qusorre @ aceess
roseardh paplr T ek v
creation beazil
effect .
@ eogsh - Casgshidy

4 0. ® pertoman
¥ o " performance

=S

biockghain & » distibution®
iglamicfpance . aesgory effect

consigiction !

effectif@ness: rusesrcn partormafice o o

"y poliey gy
e & w : n ’
patient assessment pandemic y o Vg health

- N future direction . & ity
R i) e covid Weompany” o we T

° -

renewable energy ¥ aragtion Sy supplfihiain

% g craléposl) University potential | uig

b\ o i evidence nation 5

publication trend CIty e sclentiic productiop
global researc h ranking ot gion
i utiization yieggom .o 0P
s 4y activty @
thaijgnd ¥ commugication

¢ goveginent v 2t
asian country bioiometric gssessment  gisgpse w
Bondn
repic »
W perger
A ianigp cutput social seience

@ et

Figure 4. Visualization of Research Topic Position
Source: VOSviewer, 2021

Based on Figure 4, the topic mapping with the keyword "bibliometric Indonesia" from a
scientific journal article through google scholar database shows the research topics using the
bibliometric analysis in Indonesia related to forest fires are still rarely done. Hence, this research is
focused on forest fire controlling policy in Indonesia with bibliometric analysis.

RESEARCH METHOD

This study uses bibliometric data from Google Scholar to identify and analyze the intensity of
research developments on forest fire controlling policy in Indonesia from 2017 to 2021, accessed on
December 18, 2021. Google Scholar is a valuable alternative source of citation statistics, particularly
in the information and social sciences (Harzing & van der Wal, 2009). The following is a brief
overview of Google Scholar which is the essential features: advanced search option, relevance
ranking, full-text access, institutional access, library and web search are some of the features
available (Mayr & Walter, 2007). The literature search in this study was carried out through Publish
or Perish software version 7.30.3280.7752. This software was designed to calculate citation metrics
for various purposes, which is very suitable for doing bibliometric research on both authors and
journals (Harzing, 2011). From this software, the literature search in this study was set to a maximum
limit of 1000 publications originating from journals.

The data collection used the Google Scholar database through Publish or Perish with the
keywords which are “forest fire Indonesia,” “forest fire control, Indonesia,” “forest fire policy,
Indonesia,” and “forest fire management, Indonesia.” These keywords become important in research
in finding titles, texts, abstracts, and others (Siswadi, 2013). The researcher used the google scholar
database because it provides a simple way to search for scholarly literature broadly and free
accessibility (Bar-1lan, 2008). It explores many sources such as academic publishers, preprint
repositories, and educational institutions (Agarwal et al., 2016). However, after searching, the writer
does a filter with the keywords that have been determined. Furthermore, compared to the Web of
Science, Google Scholar is considered more inclusive in calculating the h-index (Agarwal et al.,
2016).
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Data analysis and visualization are made through VOSViewer version 1.6.16, as software in
the study, which is a program developed for constructing a bibliometric graph from network data as
well as visualizing and exploring these graphs (van Eck & Waltman, 2010; Van Eck & Waltman,
2019). The bibliometric analysis informs about the name of authors, keywords, cited references,
publication year, source title, publication source, and abstract for thousands of academic articles
published in leading journals in the field (Goyal, 2017; Goyal & Howlett, 2018). The researchers
evaluated various bibliometric metrics to view the impact of books, authors, and journals, including
several publications, cumulative citations, citations per paper, influential journals, and most
significant countries using VOSviewer software. VOSviewer can be used to create a map of
keywords from co-occurrence data or a map of authors from co-citation (van Eck & Waltman, 2010).
This study limits only the construction of bibliometric data in terms of keywords and the number of
articles published. The steps of this research, which are data collection and analysis, are shown in
Figure 5.
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Figure 5. Data Collection and Analyzing Steps

Based on Figure 5, there are two applications used in this study, namely Publish or Perish to
search for bibliometric data from the Google Scholar database, and VOSviewer to visualize the
network formed from bibliometrics in the form of Research Information Systems (RIS) data
containing the number of citations, year, rank, author, title, publication source, publisher, type of
document. It is worth to note that not all of RIS data is equipped with metadata.

RESULT AND DISCUSSION
After searching with keywords in the Google Scholar database from 2017 to 2021 accessed on
December 18, 2021, by extracting title and abstract fields, the writer found 3.965 papers (Table 2).

Table 2. Number of Publications Before filtered

Search Keywords Search Result (number of Paper)
Forest fire Indonesia 994

Forest fire management, Indonesia 991

forest fire control, Indonesia 990

Forest fire policy, Indonesia 990

Total 3,965

Source: Google Scholar in Publish or Perish, 2021
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Filtering Search Results reduces or filters the initial search results to produce more detailed
results dealing with the title more specific focus. From this result, starting from filtering the articles
which are published neither in English nor in Bahasa, double papers, and writing outside journals
such as researchgate and activity reports (Table 3). By using Google Scholar results in the number
of millions of academic documents consisting of abstracts, articles, books, theses, book chapters,
technical reports or their drafts, conference papers, preprints, post-prints, patents, and court
decisions (Orduna-Malea, Martin-Martin, & Lopez-Cozar, 2017). Hence, it is necessary to filter
these publications as the author said before and followed the statement that bibliometrics is a tool
for evaluating research and researchers (Gingras, 2016; Szomszor et al., 2021). The review in this
study includes the number of articles with specific keywords in a certain time from a certain
database. This keyword is one of the requirements to ensure the successful search process that can
be searched on the title, text, and abstract (Siswadi, 2013). Having found these keywords (Table 3),
the writer interprets the meaning of the available data visualization.

Table 3. Number of Publications after Filtered
Search Result
(Number of journal articles)

Search Keywords

Forest fire Indonesia 5
Forest fire management, Indonesia 93
forest fire control, Indonesia 44
Forest fire policy, Indonesia 12
Total 154

Source: Google Scholar in Publish or Perish, 2021

The title "Forest fire controlling policy in Indonesia™ with a bibliometric analysis found 154
journal articles out of a total of 3,965 papers from the Google Scholar database. Forest fire controlling
policy is one aspect of the public policies in general. Conceptually, public policy implies activities
and decisions of the governments to solve public problems and aim to improve people's standard of
living (Hagen, Harrison, & Dumas, 2018). It is the final output of government activity, and policy is
inevitably political (Peters, 2018). In this case, forest fire controlling policy is one of the government
activities to overcome forest fires in Indonesia which occur every year. In fact, for the last five years,
namely from 2017 to 2021 accessed on December 18, 2021, there are several publications of articles
on forest fires controlling policy in Indonesia, as presented in Figure 5.
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Figure 5. Number of Journal Article in 2017-2021
Source: Google Scholar, 2021

Figure 5 shows 154 publications in journal articles from the Google Scholar database with
keywords in table 2. The number of this publication has decreased slightly from 2017 to 2018, but
since 2019 it has increased until December 18, 2021, as many as 103 documents. From 154 journal
articles, there is one document that has not the year of publication but is entered in the data filter by
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using the Publish or Perish application. The average number of articles discussing forest fire
controlling policy in Indonesia is 25 journal articles per year. The network visualization of the article
by using VOSviewer subject to a minimum number of relationships with three terms. Based on the
result of this software, there are 1,452 terms containing 135 thresholds (Figure 6).
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Figure 6. Network Visualization
Source: VOSviewer, 2021

Figure 6 illustrates the network visualization containing items. The item, which is also called
the term or a node, is an object of interest (Van Eck & Waltman, 2019). This node is related to the
occurrence found in the title and abstract of an article, the larger the occurrence, the larger the node
size. Between node and node, there can be a link which is a relation or a connection among two nodes
(Van Eck & Waltman, 2019). This link has a strength, which is characterized by a positive number.
The strength of the link is represented by the magnitude of the number. The bigger such number
means the stronger the link. Furthermore, a connection between nodes and links made a network
(Van Eck & Waltman, 2019). Based on that network, as seen in Figure 6, there are 48 nodes divided
into 8 clusters, which totally include 130 links and 348 total link strengths.

The network visualization formed from the keywords of “forest fire Indonesia,” “forest fire
control, Indonesia,” “forest fire policy, Indonesia,” and “forest fire management, Indonesia,” which
were found in the google scholar database using Publish or Perish software. These keywords create
a graph consisting of many clusters respectively having certain colors. Hence, the number of colors
in the figure mentions the number of clusters in the network. In addition, the similarity of colors
describes the similarity of clusters. A cluster is a group of related nodes in some way (Van Eck &
Waltman, 2014). In the figure, there are eight colors in the network, meaning that there are 8 clusters
that contain a collection of closely related nodes in each cluster.
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Cluster 1 contains 11 red items, namely central government, company participation, forest fire
policy, forest fire prevention, good forest fire governance, good governance, implementation, local
government, moderating effect, performance, and role. Cluster 2 consists of 9 green items, namely
biomass fire, climate change, collective action, coordination policy, human factor, land fire, natural
factor, poor air quality, and stakeholders. Cluster 3 contains eight blue items, namely biodiversity,
degradation, drought, fire frequency, forest structure, human activity, mixed deciduous forest, and
tropical forest. Cluster 4 consists of 7 items, namely deforestation issue, health, hotspot, smoke,
sustainable development, visibility, and wildland fire. Cluster 5 contains six items, namely fire
occurrence, forest fire risk, forest zone, GIS, prediction, remote sensing. Cluster 6 contains five
items, namely agriculture, annual forest fire, forestry, government, and tourism. Cluster 7 only has
one item, which is ignition. The last, cluster 8, also has only one item, namely smoke pollution.
Cluster 7 and 8 are not connected to other nodes, meaning that the topics are rarely carried out in
term of forest fire controlling policy in Indonesia.

Based on the network, the node with the highest occurrence is "implementation,” with 14
occurrences. This occurrence indicates the number of documents in which a keyword appears (Van
Eck & Waltman, 2019). It means that there are 14 articles that discuss about implementation related
to forest fire controlling policy in Indonesia. This node is the most central topic and is the subject of
discussion in journal articles, as previous research, which stated that this forest fire controlling policy
is still not optimal at the implementation stage (Asteriniah & Sutina, 2017; Budiningsih, 2017;
Woulantari et al., 2020). Subsequently, the top five nodes beside “implementation” are "drought” with
12 occurrences, "climate change™ with 12 occurrences, "role” with 11 occurrences, and "land fire"
with ten occurrences.

The implementation of this forest fire controlling policy also turns out to be still the focus of
the National Medium-Term Development Plan (RPIJMN) 2020-2024, especially on efforts to prepare,
mitigate, and adapt to forest fire disasters which are considered weak. In Indonesia, this forest fire
control policy has been regulated in Government Regulation number 4 of 2001 about control of
damage and pollution of the environment related to forest and land fires, Presidential Instruction
number 3 of 2020 about the handling of forest and land fires, Regulations Minister of Environment
and Forestry number P.32/MenLHK/Setjen/Kum.1/3/2016 about Forest and Land Fire Control. The
RPJMN also mentions that Indonesia has a history of high disaster events, with most of them (more
than 75 percent) being hydrometeorological disasters dealing with climate and its dynamics of
change, which forest fire is one of those disasters. Along with the network visualization, forest fire
controlling policy in Indonesia also can be presented in overlay visualization as Figure 7.

In contrast to Figure 6, where the color indicates a cluster, in figure 7, the color shows how
updated the terms appear based on the year. There are five colors in overlay visualization, which
respectively are dark purple, blue-gray, turquoise, green, and yellow. The dark purple indicates the
oldest average publication year of the topic. Based on the overlay visualization in Figure 7, these
nodes with dark purple color denote the average publication year of the topic in 2017. On the other
hand, the yellow color indicates the newest average publication year of the topic during the period.
Based on the overlay visualization in Figure 7, these nodes with the yellow color denote the average
publication year of the topic in 2021. Recently, the two most frequent terms discussed in journal
articles are “coordination policy” and “annual forest fire.” Logically, these terms have become a
central topic related to many types of research on forest fire controlling policy in Indonesia recently.
Dealing with this term, the results of previous research show that coordination among government
agencies generally occurs in the emergency stage (Budiningsih, 2017), indicating the need for
changes in the context of coordination in all stages of forest fire controlling policy which are
prevention, emergency, and rehabilitation. As stated in government regulation number 4 of 2001 that
forest fire control efforts consist of efforts to prevent and overcome and restore environmental
damage and or pollution related to forest and or land fires. Thus, coordination is required at all these
stages.
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Figure 7. Overlay Visualization
Source: VOSviewer, 2021

Based on overlay visualization, in 2021, there are two terms that are most often discussed and
appear in the article those are coordination policy and annual forest fire. In 2020, the terms that
appear in this year slightly varied covering 13 terms which are biomass fire, collective action, human
factor, land fire, natural factor, fire frequency, human activity, mixed deciduous forest, hotspot, forest
zone, prediction, government, tourism. In 2019, the terms discussed are even more various compared
to one in 2020. In this year, there are 20 terms discussed, namely central government, forest fire
prevention, good governance, implementation, local government, moderating effect, performance,
role, climate change, poor air quality, stakeholders, degradation, forest structure, tropical forest,
smoke, forest fire risk, GIS, remote sensing, agriculture, forestry. However, the number of terms
discussed in 2018 is less than of in 2019. During this year, the number of the terms that discussed 10
terms, are company participation, forest fire policy, good forest fire governance, biodiversity,
drought, health, sustainable development, fire occurrence, ignition, smoke pollution. Even in 2017,
that number gets smaller than in 2018. In this year, there are only three terms discussed, namely
deforestation issue, visibility, and wildland fire.

land fire

implementation

Figure 8. Density Visualization
Source: VOSviewer, 2021
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Figure 8 represents a density visualization consisting of item density and cluster density. Item
density mentioned the keywords that frequently appear in the network. The item density visualization
consists of three colors, namely blue, green, and yellow. Those colors indicate the weight of
neighboring items. The blue one shows the smaller number of items, meaning this item rarely appears
in journal articles. On the other hand, the yellow color showing the larger number of items is the
trendy topic in a journal article. The visualization of item density is displayed in Figure 8 (left figure).

The next visualization is the cluster density visualization, which is in Figure 8 (right figure)
signed by the color of red, dark yellow, green, turquoise, purple. There are also three nodes that are
not included in the five colors above, namely “ignition,” “smoke pollution,” and “deforestation
issue.” As explained in figure 6 that the node “ignition” included in cluster 7 and the node “smoke
pollution” is included in cluster 8. Since the cluster 7 and 8 respectively has only one node means
that these nodes are not connected to other nodes, showing that the topics are rarely carried out in
term of forest fire controlling policy in Indonesia. However, there is an interesting finding in figure
8 (right figure), the node “deforestation issue” in this application, which was previously included in
cluster 4, as explained in figure 6, should has a yellow color, but in reality, it has no color.

Literally, density visualization is how depth the research topic signed by the color of red, dark
yellow, green, turquoise, purple. The node "implementation™ is the yellow node in item density
visualization showing that it is the most frequently appearing keyword; in other words, this is the
most researched topic in the journal article. The ten terms with the highest density level in the
visualization figure are “implementation,” “drought,” “climate change,” “land fire,” “role,”
“government,” “GIS,” “remote sensing,” “degradation,” “hotspot,” and “smoke.” It means that those
terms are discussed more deeply in articles related to forest fire controlling policy in Indonesia from
articles published through the filtered google scholar database by using the Publish or Perish
application.

CONCLUSION

An emerging bibliometric analysis of forest fire control policy in Indonesia is presented in this
study. According to the Google Scholar database, there are 154 articles published in the journal
related to forest fire control policy in Indonesia. The keyword "implementation” has the most
occurrence of 14. Other popular keywords include "drought” (12), "climate change" (12), "role" (11),
and “land fire” (10) which are the main terms in the study of forest fire controlling policy in
Indonesia. It means that the term "implementation" became the most central and most widely
discussed term in previous studies. As a comparison, in 2021, the two terms, which are "coordination
policy" and "annual forest fire,” will be the last issues to be discussed.

The limitation of this study is research using the Google Scholar database. It is open to all
writings, including journals, reports, papers, and articles that have been uploaded to the Google
database. In addition, incomplete metadata such as year and source of publication become
undetectable when filtered. Following this research, more analysis in the future ought to be conducted
using other indexing databases like Scopus or Web of Science.
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