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Abstract—This study uses the Biblioshiny-R tool to assess the impact of elements in articles related to groundwater use in Indonesia.
Groundwater is a renewable energy source that needs to be considered in terms of quantity and availability. Groundwater that is not
managed correctly will pose a threat to scarcity and sustainability in its availability. This research utilizes the Scopus database, which
was published in 1980. The first article was "Water Resources for Bandung City," written by Riemer Wynfrith and published by
Technical Review - Mitsubishi Heavy Industries. The analysis shows top authors such as Putra DPE, Wilopo W, and Abidin HS had
the highest h-index. Gadjah Mada University and the IOP Conference Series appeared as affiliates of most publications, and
"Chaussard E, 2013, Remote Sens Environ" was the most cited theme in the publication, followed by the theme "Indonesia'" and "land
subsidence." Many discussions on the theme "Groundwater” are not followed by discussions on the theme of groundwater pollution,
so the theme of groundwater pollution is interesting to discuss in further scientific research most collaborations, especially with Japan.
This research also found that the age of a document does not significantly affect the number of citations a document receives. This
research provides a comprehensive picture of groundwater utilization in Indonesia. In addition, this research examines the impact of
groundwater decline and the need for integrated water management on the sustainability of groundwater availability in Indonesia.
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technological advances, such as desalination and membrane
I. INTRODUCTION filtration, are being explored to address groundwater
management issues [3]. Groundwater pollution is a significant
concern, and natural bio-coagulants are effective in treating
polluted groundwater [4]. Groundwater management related
to environmental sustainability is a broad field of research that
contributes to efforts to create groundwater sources that
provide a sustainable water supply [5].

Groundwater utilization is a global concern due to its
indiscriminate use and potential impacts on water resources.
Several articles have discussed this issue in various
international journals. Lal et al. [6] conducted a bibliometric
analysis of groundwater access and management, highlighting
the need to sustain this vital resource. Dimple et al. [7]
reviewed the impact of low-quality groundwater on crop
yields and soil properties, emphasizing the importance of
water quality for irrigation. Bernado Mundim et al. published
a paper in the Journal of Sustainable Development of Energy,
Water, and Environment Systems discussing environmental

Groundwater is a natural resource that is abundantly
available on this earth. Experts consider groundwater a
renewable resource because it can be replenished over time.
It is seen as a valuable and widely distributed resource but is
essentially a local entity. Depletion and degradation of
groundwater pose a significant threat to its quantity and
quality. Despite scientific advances in understanding
groundwater, there is a lack of a comprehensive governance
framework for its management [1]. Groundwater systems
cannot be classified as renewable or nonrenewable by
themselves, but rather concerning how they are used.
Renewable groundwater enables a stable rebalancing of
groundwater levels and quality over human timescales. A
four-quadrant framework for groundwater management has
been proposed to assess sustainability [2]. Groundwater
management is critical due to the increasing pressure on this
resource caused by unplanned and excessive use. Various
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laws regulating specific pollutants' removal [8]. Bisen et al.
[9] focused on the consequences of indiscriminate
groundwater use in Madhya Pradesh, highlighting the need
for balanced economic development. Reinelt et al. [10]
presented a collection of economic research articles in a

theme issue entitled "The Economics of Groundwater
Management," emphasizing the interdisciplinary
collaboration necessary for effective  groundwater
management.

Groundwater is a vital resource for sustaining human life
globally, with billions of people relying on it for their water
needs. Biologists and ecologists often overlook the
importance of groundwater despite its ecological significance
[11]. The importance of groundwater is in supporting all types
of life forms and helping the growth of human civilization,
providing water for drinking, household purposes, and
irrigation [12]. The use of groundwater must, of course, be
adjusted to needs. However, the balance between human and
ecosystem needs is difficult to maintain, leading to problems
such as water depletion, water quality degradation, water-
energy nexus, and transboundary water conflicts [13]. It is
critical to collect and share information through common data
standards and leverage advances in remote sensing for better
understanding and management of groundwater resources [14].

Groundwater use in Indonesia is influenced by various
factors such as aquifer connectivity, health-seeking behavior,
and agricultural growth. Research by Bukhari et al. [15]
identified four groundwater groups in Raimanuk and its
surroundings, with hydraulic connections between the two
groups. Groundwater use is also related to health problems,

environmental security, agricultural businesses, and
groundwater scarcity. Widayanti et al. [16] reviewed
Indonesians' health-seeking behavior, highlighting the

determinants of treatment choices and underutilization of
medical services. Taufik et al. presented daily groundwater
depth data for peatlands in Batanghari and Kubu Raya,
emphasizing the importance of groundwater in peat fire
vulnerability and restoration projects [17]. Liyantono et al.
[18] analyzed groundwater exploitation for irrigation in the
Nganjuk Regency, emphasizing the need for integrated
management to reduce exploitation. The Gunungsewu karst
area, as explained in the abstract [19], experiences severe
water scarcity and relies on various water sources, including
underground rivers. Regarding groundwater utilization,
Indonesia is among the top 7 countries with fresh groundwater
extraction worldwide in 2020 [20]. Figure 1 shows
Indonesia's ranking among 25 countries with fresh
groundwater extraction worldwide in 2020.

Across the sprawling Indonesian archipelago, the dynamics
of groundwater resources are a varied and exciting story. For
example, in the Ternate Basin, a volcanic island in North
Maluku, groundwater resource characteristics are understood
through geoelectric measurements and drill log points [21].
Moving to Bojonegoro District, East Java Province,
groundwater not only meets the daily needs of the community
but also becomes the flow of the Bengawan Solo River,
illustrating the close connection between groundwater
sources and river ecosystems [22].
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Fig. 1 Top 25 Countries Fresh Groundwater 2020 (https://www.statista.com)

Mount Merapi, which towers over the Indonesian Maritime
Continent, is a beautiful natural panorama and a groundwater
source for the surrounding population. The hydrogeological
significance of Mount Merapi is manifested in the differences
in groundwater characteristics in the southern and
southeastern parts, forming a unique hydrological landscape
[23]. Raimanuk, a potential agricultural area, shows the
complexity of groundwater with different groups and
hydraulic interconnections that influence land fertility [15].

In addition, in Tegal Regency, Central Java Province,
potential groundwater resources were found in the sand
layers, illustrating the geological diversity that influences
groundwater distribution [21]. These examples highlight the
importance of understanding local and local geological
characteristics in managing groundwater resources. This
entire narrative provides an overview of the complexity and
diversity of Indonesia's hydrological ecosystem, which needs
to be understood more deeply in the context of sustainable
management and conservation of water resources.

While utilizing groundwater in Indonesia, the Government
has rolled out many policies to ensure the availability and
sustainability of water resources. However, complex
challenges accompany the implementation of this policy,
primarily related to the financial and operational aspects faced
by local water supply companies [24]. The current regulatory
environment, which tends towards commercialization, harms
society by marginalizing traditional users and creating long-
term administrative challenges [25].

As one of the policies adopted, full cost recovery had
significant consequences. Regional Drinking Water
Companies (RDWC) have become reluctant to expand
services to less fortunate groups, creating inequality in water
access, which should be every citizen's right. In addition,
invitations to the private sector to manage water supplies raise
questions about whether this is in the best interests of public
services [26]. The implications of this policy are manifested
in regulations and law enforcement, which have proven to be
inadequate, provide loopholes for excessive groundwater
extraction, and have an impact on environmental degradation
and reduced soil quality [27].



However, amidst the complexity of these challenges, there
is a ray of hope. Efforts to protect groundwater resources
appear in the form of the Groundwater Directive issued by the
European Commission, providing clear guidance regarding
the objectives of groundwater protection in Europe [28]. The
awareness that groundwater protection cannot be carried out
in isolation has become the main focus, emphasizing the need
for an integrated approach and coordination between related
institutions [29]. This is the key to reducing excessive
groundwater use and formulating better water resource
management strategies in Indonesia. Faced with complex
challenges, steps towards sustainable groundwater use in
Indonesia must continue to be pursued through stakeholder
collaboration, improved regulations, and strengthened law
enforcement. Only with an integrated and comprehensive
approach can Indonesia move towards sustainable and
equitable groundwater use for all levels of society.

The use of groundwater in Indonesia involves several
related stakeholders. The stakeholders identified in the
abstract include the Central Government, Regional
Government, Regional Energy and Mineral Resources
Offices, Industrial Area Developers, Farmers, and the
community in general. All components, among others, play a
role in determining appropriate water-saving models in
various situations [23]. These stakeholders play various roles
in groundwater management, such as developing regulations,
monitoring and evaluating activities, providing guidance,
mediating conflicts, and reporting. For example, the Central
Government and Regional Government. The Central
Government has the authority to coordinate all arrangements
for planning efforts, technical planning, supervision,
exploitation, and maintenance, as well as protection and use
of water and water sources [30]. Meanwhile, regional
governments, through regional autonomy, are expected to
increase the role of regional governments efficiently and
effectively in managing and handling water resources [31].
Furthermore, industrial area developers should make efforts
to conserve and utilize groundwater [32]. Farming
communities using groundwater are required to understand
better the use of groundwater as the primary water source in
agricultural irrigation [33]. Apart from that, communities play
an essential role in utilizing groundwater for daily
consumption [34].

If groundwater management is not managed correctly, it
will become a threat in the future. Improper management and
regulation of groundwater use in Indonesia can cause various
threats. The decline in groundwater levels in certain areas,
such as southern Cimahi in West Java, is a significant problem
that needs to be addressed [35]. In addition, the ecosystem
around Mount Merapi in Yogyakarta is facing a potential
water crisis due to poor management and declining springs
[36]. The issue of water privatization also raises challenges,
including equitable distribution of water, access to water, and
violations of water rights [37]. Additionally, extensive
groundwater extraction in Indonesia, particularly in Bangka
Belitung, has resulted in sustainability problems and a lack of
basic water service infrastructure [38]. The adverse impacts
of groundwater abstraction, such as lowering groundwater
levels and land subsidence, further highlight the need for
appropriate management and regulation [39].
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As with previous research, it is hoped that this research will:
a) provide a deeper understanding of how groundwater works
in the agricultural, industrial, and domestic sectors. This can
help policymakers to identify areas where changes or
improvements are needed. b) help identify trends in
groundwater use. c) use this information to design more
effective policies. d) support literature studies to obtain a
comprehensive and in-depth understanding of the study topic.

II. MATERIALS AND METHOD

A. Data Analysis Objectives

This bibliometric research uses a bibliometric approach to
analyze trends in research publications, authors, journals, or
specific topics related [40], in this case to the use of
groundwater in Indonesia. This method involves analyzing
available literature on groundwater management in Indonesia
to understand research trends and identify potential research
topics.

B. Data Collections

This research uses data sourced from the Scopus Database.
The data search follows the steps in determining the Scopus
database as a data source related to the research topic [41].
The data search uses specific keywords, namely utilization,
groundwater, and Indonesia [42] published in an international
journal [43]. Search for documents in the Scopus database on
November 11, 2023, at 09:37 AM, using TITLE-ABS-KEY
(use* AND groundwater* AND Indonesia*), and find 653
documents. Search strategies depend on the database and
interface, one of which is the universal Boolean operator,
which allows it to be used [44].

C. Data Analysis

Analysis using Bibliometrix RStudio [45] is a unique tool
developed for computerizing statistical data and the R graphic
language according to logical bibliometric steps. System R is
one of the dynamic software tools used for data analysis and
visualization, widely regarded as the de facto standard
platform for statistical algorithm development [46]. The data
analysis is in the form of a year of publication, author,
publisher, organization, country, and keywords used in the
document under study.

III. RESULTS AND DISCUSSION

A. Publications Trends

In 1980, publications with this theme began with an article
entitled "Water Resources For Bandung City," written by Riemer
Wiynfrith and published by Technical Review - Mitsubishi
Heavy Industries. This article discusses surface resource
challenges in Bandung, Indonesia, and argues that the solution to
increasing water production in the city lies in groundwater
development but is limited by aquifer pollution [47].

The publication experienced periods of absence in 1981,
1982, 1984-1987, 1991-1992, 1996, and 1998-2000.
However, since 2005, there has been a significant increase in
the number of articles, reaching a peak in 2021 with 106
articles. This continued increase reflects a positive trend in the
exploration of this topic. Figure 2 clearly shows a positive



trend over time, reflecting the increasing interest and focus in
research on water resources in Indonesia.
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Fig. 2 Annual Scientific Production (Bibliometric Analysis Results using
Bibliometrix Rstudio)

B. Citation of Document

Through Global Cited Document analysis using
Bibliometrix RStudio on 653 research documents, it was
found that 66.31% of documents, or 433 of the total, received
citations from other articles. Meanwhile, 33.69% of
documents, or 200 others, did not receive citations. Variations
in the number of citations varied greatly, with 12 documents
(1.84%) receiving 100 citations or more, 18 documents
(2.76%) with 50 to 100 citations, and several others with
varying ranges of citations.

The document that received the most citations was
"Chaussard E, 2013, Remote Sens Environ," with 388
citations. This article discusses interferometric synthetic
aperture radar (InSAR) to overcome land subsidence in
various locations in Indonesia. Groundwater extraction for
industrial and agricultural purposes is the main cause of land
subsidence, at a rate of up to 22 cm/year (Chaussard et al.,
2013).

Interestingly, the findings show that the number of citations
is not only related to the type of article but also applies to other
documents. In addition, the age of the document does not
significantly affect the number of citations received. For
example, a document that is 11 years old can get more
citations than an older document, as is the case with a
document that is 19 years old. Further information can be
found in Table 1, which displays the documents with the most
citations in this research.

TABLEI
THE TOP 12 DOCUMENTS HIGHEST CITED
Doc.  Document Total

No. Document Age Type Citations

1 Chaussard E, 2013, 11 Article 388
Remote Sens Environ

2 Abidin Hz, 2011, Nat 13 Article 255
Hazards

3 Wosten Jhm, 2008, 16 Atrticle 217
Catena

4 Anbumozhi V, 2005, 19 Conf.Paper 168
Ecol Eng

5 Jauhiainen J, 2012, 12 Atrticle 137
Biogeosciences

6 Hirano T, 2009, 15 Article 134
Ecosystems

7 Abidin Hz, 2008, Gps 16 Atrticle 123
Solut

8 Furukawa Y, 2005, Nutr 19 Article 123
Cycl Agroecosyst
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9 Comte I, 2012, Adv 12 BookChap 121
Agron

10 Jago-On Kab, 2009, Sci 15 Atrticle 118
Total Environ

11 Marfai Ma, 2007, 17 Conf.Paper 112
Environ Geol

12 Umezawa Y, 2008, Sci 16 Atrticle 104

Total Environ
Sources: Bibliometric Analysis Results using Bibliometrix RStudio

C. Research Theme

Through bibliometric analysis, this research identified
1,453 keywords used by the authors. Variations in keyword
usage are visible: Nine keywords (0.62%) appear more than
ten times, 50 (3.44%) appear four to nine times, and several
others have varying appearance levels. Through bibliometric
analysis, this research identified 1,453 keywords used by the
authors. Variations in keyword use are visible: nine keywords
(0.62%) appear more than ten times, 50 (3.44%) appear four
to nine times, and several others have varying appearance
levels.

The nine keywords with the most occurrences are
"groundwater" (66 times), "Indonesia" (40 times), "land
subsidence" (29 times), "water quality" (22 times), "Jakarta"
(13 times), " groundwater level” (12 times), “aquifer” and
“land use” 11 times each. "Groundwater" is the author's
keyword that appears most often. Most keywords (84.24%)
only appear once in the article. Figure 3 displays a word cloud
of the author's keywords to provide a clear visual picture. This
word cloud visually represents the distribution of keywords
and highlights the most dominant keywords in this research.
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Fig. 3 Words Cloud of Authors Keywords (Bibliometric Analysis Results
using Bibliometrix Rstudio)

Through bibliometric analysis, it was revealed that this
research included 653 documents from 259 sources. Of the
total sources, ten (3.86%) had significant contributions with
ten or more documents each, while 171 sources (66.02%) only
contributed one document. The IOP Conference Series: Earth
And Environmental Science is the most extensive resource,
with 129 documents.

Of the 259 sources, 188 (72.59%) have an influence that
can be measured through the h-index achievement. Eight
sources (4.26%) achieved an h-index of four or more, 15
(7.98%) with an h-index of three, 28 (14.89%) with an h-
index of two, and 137 (72.87%) with an h-index of one.
Science of the Total Environment has the highest h-index,
namely nine, while other sources have an h-index of eight or
less.

Keyword analysis was also carried out in four different
research periods. In the first period (1981-2017), the main



keywords involved groundwater, water quality, and
groundwater level. Significant changes occurred in the second
period (2018-2019), with the emergence of keywords such as
peatland, Jakarta, groundwater level, land subsidence,
Indonesia, and global warming potential. In the third period
(2020-2021), the keywords changed to groundwater,
groundwater fluctuation, southeast Asia, Indonesia, and land
subsidence. Finally, in the fourth period (2022-2023),
keywords include rainfall, land subsidence, groundwater
level, Southeast Asia, groundwater, and heavy metals. These
changes reflect the evolution of research focus over several
decades.

From a total of 1,453 author keywords used in this research,
45 keywords were identified which were trending in the
research topic. The distribution of occurrences of these
keywords provides an idea of the researcher's focus and
interests in the research period. Of the 45 trending topics,
three (6.67%) appeared significantly, each appearing between
103 and 350 times. Four other topics (8.89%) also emerged,
appearing between 50 and 74 times. A total of 25 topics
(55.56%) appeared between 10 and 46 times, and another 13
topics (28.89%) had five to nine appearances.

The three topics that dominate the number of appearances
are "groundwater" with 350 appearances, followed by
"Indonesia" with 282 times, and "water quality" with 103
times. This shows that topics related to groundwater,
Indonesia, and water quality are the main focus and trends in
the academic literature studied in this research. So, it can be
concluded that author keywords related to Indonesia are one
of the most trending topics in the research period. The topic
"groundwater" was trending in the first quarter of 2016, mid-
2018, and third quarter of 2021. The topic "Indonesia" was
trending in the first quarter of 2013, mid-2018, and third
quarter of 2021. The topic "water quality" became trending in
the first quarter of 2015, the middle of 2018, and the third
quarter of 2020.

D. Influence of Authors

Through analysis using Bibliometrix RStudio on 653
research documents, it was found that 2,044 authors were
involved in publications with a significant level of variation,
ranging from 1 to 16 papers per author. A small number of
authors, 7 (0.34%), reached the level of involvement in ten or
more documents, while 1,731 authors (84.69%) were
involved in one document. Putra DPE and Wilopo W are the
most productive authors, producing 16 articles. Putra DPE's
article that received the most citations was entitled Impacts of
Precipitation, Land Use Change and Urban Wastewater on
Groundwater Level Fluctuations in the Yogyakarta-Sleman
Groundwater Basin, Indonesia, which was published in 2021
in Springer Science and Business Media Deutschland GmbH,
with 15 citations. This article discusses the influence of
rainfall, changes in irrigated agricultural land, and trends in
urban wastewater volume on fluctuations in groundwater
levels in the Yogyakarta-Sleman groundwater basin,
Indonesia [48]Furthermore, Wilopo W's article, which
received the most citations, was the same as Putra DPE's
article because it was a joint work between them and other
authors.

Of the authors, 1,481 individuals (72.46%) influenced
publications, as reflected in the h-index. Abidin HS is the
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most influential writer with the highest h-index, 9. Even
though most writers (88.79%) have an h-index of 1, some
writers with high article production do not always have the
same h-index. There are striking differences between authors
with the same number of articles, where only a tiny percentage
achieve the highest h-index.

In the context of affiliations, 494 affiliates were involved,
with Gadjah Mada University standing out as the only affiliate
engaged in more than 175 articles, namely 185. Most affiliates
were involved in fewer publications, indicating the diversity
of contributions from different institutions. This analysis
provides an in-depth look at the role of authorship, influence,
and collaborative affiliation in the academic literature

investigated. Table 2 shows the top 14 authors'
productiveness.
TABLE II
TOP 14 AUTHOR PRODUCTIVENESS
No Total Corresponding H-
. Authors Articles Country index
1 Aydin C 2 United States 1
2 Bonino S 2 United Kingdom 1
3 Carr M 2 Italy 1
4 Carrick FR 2 United Kingdom 1
5 Choudhury 2 Oman 2
MA
6 Chrissis NG 2 Greece 1
7 Ghodsee K 2 United States 2
8 Hankir A 2 United States 1
9 Hussain S 2 India 1
10 Islam A 2 Malaysia 1
11 Rahbari L 2 United States 2
12 Touraine A 2 France 1
13 Usman AH 2 Malaysia 1
14 ZamanR 2 United Kingdom 1

Sources: Bibliometric Analysis Results using Bibliometrix RStudio

E. Authors Corresponding Countries

Through bibliometric analysis, it was found that out of 653
research documents, 465 documents (71.21%) had a
corresponding author, while 188 other documents (28.79%)
could not be identified using bibliometrics. 25 countries act as
corresponding authors, and Indonesia has the most significant
contribution, covering 325 articles.

Of the 25 countries corresponding authors, two of them
(8.00%) were involved in more than 100 articles, four
(16.00%) were involved in 12 to 50 documents, and nine
(36.00%) were involved in one document. All 25 countries
managed to get citations, with the number varying from one
to more than a thousand. Indonesia and Japan stand out as the
countries with more than a thousand citations, with 1,673 and
1,352 citations, respectively. Indonesia is the country with the
most citations overall.

This research involved contributions from 36 countries,
which produced research articles. Two countries (5.56%),
Indonesia and Japan, dominated with significant
contributions, producing 1,823 and 274 articles, respectively.
Furthermore, 15 countries (41.67%) had articles contributing
between ten and 76, indicating quite active participation in
scientific research.

In addition, two other countries (5.56%) contributed
between four and nine articles, while two more countries
(5.56%) were involved in three articles. Seven countries
(19.44%) contributed two articles, and eight countries
(22.22%) contributed one article. Most of these countries'



contributions were distributed relatively evenly between ten
and 76 articles.

It should be emphasized that Indonesia stands out as the
country with the highest contribution to this research,
producing the highest number of articles, 1,823. Meanwhile,
Japan also made a significant contribution, with 274 articles.
The active presence of these countries reflects global diversity
and collaboration in scientific research.

In the research, analysis of the number of publications in a
country uses two categories, namely SCP and MCP [49]. Both
SCP and MCP each indicate the number of publications by a
corresponding author in one or more countries [50]. Figure 4
shows the level of collaboration between 19 countries in
publications, with Indonesia (SCP 274, MCP 51) and Japan
(SCP 18, MCP 32) at the top of the ranking.
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Fig. 4 Collaboration Publication Countries (Bibliometric Analysis Results
using Bibliometrix RStudio)
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Bibliometrix RStudio found 17 countries collaborating
with other countries in article publication. The number of
collaborations with different countries varies between one
country and 30 countries. The frequency of a country
collaborating with other countries differs significantly,
ranging from one to 215. Of the 17 countries, four countries
(23.53%) each collaborate with ten countries to 30 countries,
4 more countries (23.53%) ) with four to eight countries, two
countries (11.76%) with three countries, 3 countries (17.65%)
with two countries, and 4 countries (23.53%) with one
country. The remaining eight countries do not collaborate
with other countries in publishing articles. The four countries
with the most collaboration are Indonesia (30 times), Japan
(16 times), France (10 times, and the USA (10 times).
Indonesia is the country that collaborates the most with other
countries. Table 3 shows the number of collaborations and
their frequency. countries in collaboration.

TABLE III
COLLABORATIONS WORLDS
No. Country Total Collaboration  Frequency
1 Indonesia 30 215
2 Japan 16 29
3 France 10 14
4 USA 10 16
5 Germany 8 10
6 Netherlands 8 16
7 India 5 5
8 Australia 4 7
9 Thailand 3 4
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No. Country Total Collaboration  Frequency
10 United Kingdom 3 6
11 China 2 2
12 Malaysia 2 2
13 Singapore 2 2
14 Canada 1 1
15  Finland 1 1
16  Iran 1 1
17 Switzerland 1 3

Sources: Bibliometric Analysis Results using Bibliometrix RStudio

F. Discussion

The exploration of groundwater utilization in Indonesia
traces back to the seminal work "Water Resources for
Bandung City" by Riemer Wynfrith in 1980. Following a
brief hiatus, scholarly publications on this subject experienced
a remarkable surge from 2005 onwards, reaching their zenith
in 2021 with 106 articles. The in-depth analysis, conducted
using Bibliometrix RStudio on 653 research documents,
unraveled a collaborative effort involving 2,044 authors.
Among the prominent contributors, Putra DPE and Wilopo W
emerged as prolific authors, yet Abidin HS stands out as the
most influential, boasting the highest h-index.

Gadjah Mada University is central to this extensive
publication landscape, contributing 185 articles. The Institute
of Physics (IOP) Conference Series is the primary source of
publication, boasting a significant collection of 129
documents. In global citations, 66.31% of the 653 research
documents garnered citations from other scholarly articles.
Notably, the most cited piece is "Chaussard E, 2013, Remote
Sens Environ," delving into the land subsidence phenomenon
across various Indonesian regions.

International collaboration is a prevailing theme, with 68%
of the 25 countries acting as corresponding authors engaged
in collaborative efforts. Indonesia leads global partnerships
with Japan, France, and the United States. The extensive use
of 1,453 keywords by authors reveals "groundwater" as the
most recurrent, appearing a remarkable 66 times, followed by
"Indonesia" (40 times), "land subsidence" (29 times), and
various others. Intriguingly, a document's age does not
significantly influence the number of citations it accumulates.
This  bibliometric  research, therefore, provides a
comprehensive overview of the evolutionary trajectory of
groundwater-related publications in Indonesia. It underscores
the positive trends, robust international collaborations, and
notable contributions of specific authors and affiliations,
offering valuable insights into the region's dynamic landscape
of groundwater research. This research helps understand
policy, the dynamics of aquifer recharge, the impact of
climate change on groundwater resources, and the
effectiveness of groundwater remediation technology in
utilizing water as a renewable energy source.

IV. CONCLUSION

Publications regarding groundwater utilization in
Indonesia have a long history, starting with one article, which
then experienced a significant increase. Many authors
contributed to publications with varying productivity and
influence on other authors. This influence can be seen from
the number of citations and the achievement of the relevant h-
index. Gadjah Mada University is the most dominant affiliate
with IOP: Earth and Environmental Sciences is the dominant



publication source. The article "Chaussard E, 2013, Remote
Sens Environ" is the most cited, discussing land subsidence in
several regions in Indonesia. Indonesia emerged as the
country most actively collaborating, especially with Japan,
France, and the United States. In terms of the author's
keywords, "groundwater" appears most frequently, followed
by "Indonesia" and "land subsidence." The document's age
does not significantly affect the number of citations obtained,
and this bibliometric research provides a comprehensive
picture of the development of groundwater utilization
publications in Indonesia, highlighting progress, international
collaborations, and contributions from authors and affiliates.
This study discovered that scholarly papers seldom ever
address groundwater pollution. This research is useful in
helping understand policy in utilizing water as a renewable
energy source.
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