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Abstract 

This study used bibliometric analysis and computational mapping analysis with 

VOSviewer to look at the evolution of marine information systems research. 

Using the publish or perish reference manager tool, the Google Scholar database 

was queried for the article data. The search is directed by using the keyword 

"marine information system" in the article's title and abstract. 998 items were 

discovered and deemed pertinent. The study period selected as study material is 

the last 10 years of Google Scholar-indexed articles (2012 to 2022). The results 

show that marine information system research can be separated into 3 terms: 

system, information, and marine. In 2012 the number of publications reached 107 

studies and increased in 2013 to 109 studies. There was a decrease in 2014 - 2015 

to 96 (2014) and 94 (2015), then increased again in 2016 with a total of 105 

studies. In 2017 - 2018 again experienced a decrease in the number of articles 

with a total of 78 (2017) and 74 (2018). The increase again occurred in 2019 with 

100 articles and the peak of the increase occurred in 2020 with the number of 

research produced amounting to 131. Then, it continued to decline every year 

with the number of articles 77 in 2021 and 26 in 2022. While research on popular 

marine information systems was carried out in 2020, namely 131 studies. Using 

VOSviewer, we counted the number of papers on marine information systems 

that have been written, as well as how they relate to issue areas. This evaluation 

may serve as the basis for further investigation into various resources. 

Keywords: Bibliometric, Computational mapping analysis, Marine information 

system, VOSviewer. 
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1. Introduction 

Industry 4.0 forces all industry players to be skilled in using technology in various 

kinds of work, including in the marine sector [1-4]. Based on this, the marine 

information system continues to develop to become one of the supporters of a 

decision based on an information system for the marine sector. 

Information systems are made up of both information technology and human 

activity related to the use of that technology for decision support in operations and 

management [5-12]. The phrase "information system" is frequently used to denote, 

in a very broad sense, the interactions between people, algorithmic processes, data, 

and technology. The capabilities of more specialized information systems, 

particularly in the marine industry, are expanded by marine information systems. 

However, it is still unknown in the research community if this area of information 

systems science is still in high demand or not, particularly for the marine industry. 

One analytical method, bibliometric analysis, can be used to assess the 

trajectory of research in the area of marine information systems. Bibliometric 

analysis is a type of meta-analysis of research data that can help researchers analyse 

citations from journal articles and other scientific works as well as analyse the 

bibliographic content of those pieces. 

There have been many studies on bibliometric analysis, including n-analysis in 

the field of information systems [13-18], bibliometric analysis in marine research 

[19-21] and fisheries [21-23], bibliometric analysis in big data research [23-25], 

artificial intelligence [26], and many other bibliometric analysis studies in various 

research fields [27-30]. However, there has not been any work done on 

computational mapping of bibliometric analysis of published data in the area of 

maritime information systems to ascertain research advancement. especially 

through the VOSviewer application's bibliometric examination of research 

published in the previous ten years between the years 2012 and 2021. 

Consequently, this study used VOSviewer software to carry out computational 

research on mapping bibliometric analysis of publications indexed by Google 

Scholar. This study was carried out with the hopes that it would serve as a guide 

for future research and help researchers choose appropriate research topics, 

particularly those about the subject of maritime information systems. 

2. Marine Information System 

Marine Information System is a part of Marine Science that focuses on analysing 

marine data both numerically and spatially to be integrated into an information 

system that is developed as a basis for decision-making. The term marine 

information system emerged to answer the challenges of the times in the era of the 

Industrial Revolution 4.0 in the marine sector. 

Powerful technology and data will be the main resources for the marine and 

fisheries sector now and in the future. Entering the era of the Industrial Revolution 

4.0, the development of the marine and fisheries sector must be able to utilize 

artificial intelligence (AI), drones, remote sensing, geographic information system, 

big data, digital, robotics, and smart precision in its management [31-34]. 

The presence of a marine information system is expected to improve the 

management of the marine and fisheries sector for the better along with the entry 
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of the industrial revolution 4.0 era. Thus, a marine information system that focuses 

on good marine and fisheries data management can support good decision-making 

in the marine and fisheries sector. According to Arifin et al. [35], managing marine 

and fisheries data can use various techniques, one of which is using machine 

learning techniques to support decision making. 

3. Experimental Procedure 

The research from publications that have appeared in journals that are indexed by 

Google Scholar served as the foundation for the article data used in this study. 

Because the Google Scholar database is an open-source database, it was chosen for 

this investigation. A reference manager tool called Publish or Perish is used to 

gather research data. A literature review on the subject we chose was done with the 

help of the program Publish or Perish. In a prior study conducted by Azizah et al. 

[36], detailed information about library search and searching for data in Google 

Scholar was presented, along with step-by-step instructions for using and installing 

the software and getting data. The study was carried out in several stages: 

(i) Utilizing the publish or perish app to collect publication data, 

(ii) Bibliometric data processing for publications collected using the Microsoft 

Excel program, 

(iii) using the VOSviewer program, computational mapping analysis of published 

bibliometric data, and, 

(iv) analysis of the computational mapping analysis's findings. 

Publications employing the keyword "Marine Information System" are filtered 

using search article data in Publish or Perish based on the specifications of the 

publication title. The studies that were used were released between 2012 and 2022. 

All information was gathered in September 2022. The collected articles that 

satisfied the criteria for research analysis were then exported into two different 

types of files: research information system (.ris) and comma-separated values 

format (*.csv). Bibliometric maps are another tool used by VOSviewer to visualize 

and assess trends. The article data is then mapped from the source database. 

Network visualization, density visualization, and network-based overlay 

visualization (co-citation between existent items) are the three types of mapping 

publications that may be produced using VOSviewer. The frequency of a keyword 

is specified to be found at least five times when making a bibliometric map. 

Consequently, 239 less important terms and keywords were left out. 

4.  Results and Discussion 

4.1. Publication data search results 

Using the publish or perish application reference manager, the Google Scholar 

database's 998 data articles that suited the study's criteria were located. The data 

was collected in the form of article metadata, which contains the author's name, 

the article's title, the year it was published, the journal's name, the publisher, the 

number of citations it received, and any associated URLs. Table 1 in the 

VOSviewer analysis of this study features several published data samples. The 

data samples consisted of the top 10 papers with the most citations. The total 

number of citations from all the sources used in this study is 70493, there are an 
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average of 3.79 authors per article, and there are an average of 70.63 citations per 

article per year. 

Table 1. Marine information system publication data. 

No. Authors Title Year Cites 

1 Gilbert et al 
Defining seasonal marine microbial community 

dynamics 

2012 934 

2 
Epstein et 

al. 

2012 ACCF/AHA/HRS focused update of the 

2008 guidelines for device-based therapy of 

cardiac rhythm abnormalities 

2012 893 

3 
Walker et 

al. 

Formal subdivision of the Holocene 

Series/Epoch: a Discussion Paper by a Working 

Group of INTIMATE (Integration of ice‐core, 

marine and terrestrial records) and the 

Subcommission on Quaternary Stratigraphy 

(International Commission on Stratigraphy) 

2012 846 

4 
Andersson 

et al. 

Global iodine status in 2011 and trends over the 

past decade 

2012 841 

5 
Briggs & 

Bowen 

A realignment of marine biogeographic 

provinces with particular reference to fish 

distributions 

2012 639 

6 
Harnedy & 

FitzGerald 

Bioactive peptides from marine processing 

waste and shellfish: A review 

2012 565 

7 
Fernández-

Gomez et al. 

Ecology of marine Bacteroidetes: a 

comparative genomics approach 

2013 538 

8 
Schmitt et 

al. 

Assessing the complex sponge microbiota: 

core, variable and species-specific bacterial 

communities in marine sponges 

2012 517 

9 
Ismagilova 

et al. 

Smart cities: Advances in research—An 

information systems perspective 

2019 514 

10 Bosch et al. 
Heavy metals in marine fish meat and 

consumer health: a review 

2016 460 

4.2. Research development in the field of marine information systems 

The progression of research on maritime information systems that has been published 

in a journal that is indexed by Google Scholar is shown in Table 2. Based on the 

information in Table 2, it is clear that 998 papers were the subject of research in 

marine information systems between 2012 and 2022. The number of publications 

reached 107 studies in 2012, and it grew to 109 studies in 2013. In 2014 and 2015, 

there were 96 and 94 studies, respectively, while in 2016 there were 105 studies in 

total. The number of articles decreased in 2017 and 2018 as well, totalling 78 in 2017 

and 74 in 2018. (2018). 100 articles in 2019 saw an increase once more, and in 2020 

the increase peaked. 

Figure 1 shows the development of marine information systems research 

throughout the previous ten years, from 2012 to 2022. Figure 1 shows a decrease and 

an increase in research related to marine information systems between 2012 and 2013. 

In 2013, there were 201 publications, an increase from 107 in 2012—a reduction of 

109 publications. Research on marine information systems has also changed over 

time, peaking in 20-20 with 131 articles, between 2013 and 20-20. Before finally 

experiencing a steep decline once more in the previous two years, there were as many 

as 77 pieces in 20-21 and 26 items in 202 2. These numbers demonstrate the rising 

popularity of marine information systems. 
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Table 2. Development of marine information system research in 2012-2022. 

No. Year Number of Publications 

1 2012 107 

2 2013 109 

3 2014 96 

4 2015 94 

5 2016 105 

6 2017 78 

7 2018 74 

8 2019 100 

9 2020 131 

10 2021 77 

11 2022 26 

Average 9 0.63 

 

Fig. 1. Level of development in marine  

information system research in 2012-2022. 

4.3. Visualization mechanical engineering education topic area using 

VOSviewer 

On the data from the publication, computational mapping was done. Computational 

mapping makes use of VOSviewer. 143 objects were discovered from the 

computational mapping findings. Data mapping breaks down each maritime 

information system-related finding into eight groupings, including: 

(i) Cluster 1 has 34 items and is marked in red, 34 items are activity, 

aquaculture, bacterium, behavior, characterization, dynamic, fungi, human 

activity, interaction, investigation, marine, marine algae, marine bacterium, 

marine environment, marine fungi, marine habitat, marine microbe, marine 

microorganism, marine organism, marine sediment, marine source, marine 

sponge, microbe, microplastic, nature, number, observation, production, 

protein, relationship, seaweed, source, variety, year. 

(ii) Cluster 2 has 24 items and is marked in green, the 24 items are application, 

big data, data, detection, framework, future, image, information, land, 

management, marine information, marine resource, marine scientist, marine 

spatial planning, monitoring, network, ocean, practice, shipping, support, 

technology, thing, value. 

(iii) Cluster 3 has 24 items and is marked in blue, the 45 items are area, climate 

change, conservation, distribution, diversity, ecology, exposure, fish, fishery, 
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gulf, marine area, marine biodiversity, marine bird, marine life, marina 

mammal, marine species, population, range, sea, seabird, species, water. 

(iv) Cluster 4 has 17 items and is marked in yellow, the 17 items are assessment, 

characteristic, cloud, composition, identification, knowledge, marine 

boundary layer, marine diesel engine, marine engine, marine fuel, 

performance, region, simulation, strategy, surface, systems, and test. 

(v) Cluster 5 has 13 items and is marked with purple colour, 13 items are ais, 

automatic identification system, database, ECDIS, establishment, 

geographic information system, implementation, information system, marine 

industry, navigation, risk, safety, and ship. 

(vi) Cluster 6 has 12 items and is marked with sky blue; the 12 items are analysis, 

biodiversity, freshwater, literature, marine accident, marine, application, 

marine cyanobacterium, marine natural product, marine system, marine 

vessel, marine water, and saturation. 

(vii) Cluster 7 has 12 items and is marked in orange, 12 items are coast, 

comparison, geographical information system, GIS, mapping, remote 

sensing, satellite, sediment, survey, technique, time, and tool. 

(viii) Cluster 8 has 12 items and is marked with brown colour, the 12 items are 

climate, development, marine biogeochemistry, marine fishery, marine 

pollution, model, and policy. 

Each existing cluster illustrates how one phrase relates to another. Each phrase 

has labels assigned to it using coloured circles. Depending on how frequently a 

term occurs, a different-sized circle is drawn around it [11]. The size of the label 

circle correlates favourably with the appearance of terms in the abstract and title 

[13]. The label size increases with the frequency of the term [27]. Network 

visualization (see Fig. 2), density visualization (see Fig. 3), and overlay 

visualization (see Fig. 4) are the three components of the mapping visualization 

examined in this study [36]. 

 



3024       W. A. Arifin et al. 

 
 
Journal of Engineering Science and Technology      December 2023, Vol. 18(6) 

 

Fig. 2. Network visualization of marine  

information system keywords in 2012-2022. 

 

Fig. 3. Density visualization of marine  

information system keywords in 2012-2022. 

 

Fig. 4. Overlay visualization of marine  

information system keywords in 2012-2022. 
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The relationships between terms are displayed in Fig. 2. An interconnected 

network is used to describe the interaction between concepts. Figure 2 displays the 

groups of every term that is frequently studied and connected to the study of 

maritime information systems. It is clear from the network visualization's clusters 

that research on marine information systems can be divided into three categories: 

marine, information, and system. 

The term "marine information system" is still not utilized in the study, as shown 

by the mapping of the article data that was gathered. Only terminology or fields 

associated with systems, information, and the marine are used in the majority of 

studies. We can look for more recent and current research on maritime information 

systems based on the findings of this study. 

5. Conclusion 

The bibliometric data of research publications were mapped computationally as part 

of this study's goal. The "Marine Information System" publishing theme was chosen 

for this study. The articles utilized were obtained from Publish or Perish from the 

Google Scholar database. Titles and abstracts are among the library information used 

in this investigation. As many as 997 pertinent articles were published between the 

years of 2012 and 2022, according to the search results. The findings indicate that 

between 2012 and 2022, research on marine information systems fluctuated. The 

findings demonstrate that there is still a high enough opportunity for study in 

maritime information systems and that it is connected to other terms. 
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