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Abstract
This paper is an example to visualize bibliometric data to extract paper’s topics and their
citation relation. It is very important to evaluate the number of documents, the intensity of
the paper’s topic, and the relationship between papers. The output can be used to pinpoint
suitable research topic.
We began with 246 papers, gathered from Google Scholar, Crossref, and Scopus
database. We narrowed them down to 70 papers based on language, relevance, pdf
availability, and metadata completeness. Open source tools, Vosviewer, ZoteroPaperMachine plugin, were used to visualize the existing reference database.
The following paper gives an illustration that a brief bibliometric analysis could assist a
researcher to determine our research path. It gives us a glimpse of research landscape in
Jakarta area. Therefore for deeper analysis, we will focus our literature review on
groundwater and surface water interactions.

© Irawan D et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY
4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
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Introduction
Floods have been the main issue in Jakarta every year. Heavy ﬂood occurred in 1996,
2002 and 2007, inundating up to 40% of the city (Brinkman and Hartman 2008). An annual
report from BNPB in 2013 has shown worse ﬂooding. Such hazard is not going to decrease
without proper water management (Lubis et al. 2008, Delinom et al. 2009). Therefore, this
paper tries to come up with a bibliometric analysis of literature on Jakarta’s groundwater
setting as a tool to design further research on the subject.

Methods
The following bibliometric method was based on several papers on bibliometric
(Leeds_University_Library 2014, Thomson_Reuters 2008, Ziegler 2009, Fang and (supv)
2004, Schwartz and Fang 2007, Schwartz and Ibaraki 2001, Yuan-zheng et al. 2015, Niu et
al. 2014, and Zahedi and Eck 2014). In a recent development, a group of scientists from
Leiden University have developed Vosviewer application for bibliometric analysis and its
visualization (van Eck and Waltman 2009, Van Eck and Waltman 2011, van Eck and
Waltman 2013). We also use Zotero (Zotero_Community 2016) with PaperMachine plug-in
(Guldi and Roberson 2011) to extracts word cloud and text referral. We used the keyword
"groundwater Jakarta" on: Google Scholar, CrossRef and Scopus. The reference database
was saved as *.ris (Wikipedia 2016), then parsed into the applications. We began with 246
papers, then narrowed them to 70 papers based on language, relevance, pdf availability,
and metadata completeness.

Data resources
Dataset is available on Figshare (Irawan et al. 2016).

Results and discussion
The ﬁrst result is 47 clusters of paper sorted by keywords, produced by Vosviewer. Only
ﬁve clusters are connected (Fig. 1). Connected clusters consists of the following topics:
urban heat island, urban water quality, river water-groundwater interaction, groundwater
pumping, and land subsidence.
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Figure 1.
Density map of the papers based on the key words (Red: dense paper population, green: less
dense). Dataset is available as Suppl. material 1 (in Irawan et al. 2016).

Word cloud analysis in the 1987-2003 show no signiﬁcant words related to groundwater,
while word cloud in 2004-2005 papers starts to show words like "population growth" and
"land use". Then in 2005-2006, we could see more mapping-related terms (local/large
scale) and quality terms (water contamination and domestic waste), also socio economic
terms (richness and indicator). Papers in 2006-2007 mention words like urban
development, environment and contamination which reﬂect the awareness to
environmental sustainability. Then in 2007-2008 terms like ecosystem and infrastructure
were used. In the following years, technical water-related words like ﬂoods, water quality,
urbanization, land subsidence, interferometry, and aquifer/groundwater restoration were
exposed. Figures are available in Suppl. material 2 (Irawan et al. 2016).

Conclusions
Visualization of bibliometric data could help researchers to pinpoint research path. In this
case, the analysis presents a glimpse of groundwater research in Jakarta. We believe more
researches should be directed to groundwater-surface water interactions.
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