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Abstract: This study aims to review and analyze research in human mobility as one of the main
topics of study in urban and regional planning; Which studies the movement of human beings, as
individuals or groups, in space and time. The research method is descriptive and uses scientometric,
bibliographic analysis methods and citation analysis. The statistical population of this study is a
collection of 2247 articles published in this field based on a search in the Scopus citation database.
VOSviewer software was used for analysis. Findings showed that the publication of articles in this
field has gone up during the years under review, and the most scientific productions have been in
2021 and 2020, respectively. Based on the clustering of high-frequency words, the topics of "Covid-
19", "mobility," "mobile phone data," "big data," and "migration" were identified as thematic clusters
in this field. The United States and China also had the most significant number of articles. Gonzalez
is the most cited researcher and the center for spatial information science, university of Tokyo has
the most significant number of articles (11 articles) among scientific institutes active in this field. In
contrast, the most cited and influential articles in this field belong to the Fogarty international center,
united states (1196 citations in 4 articles). A combination of terms such as "covid-19" and "big data"
in the mapping of science reflects efforts of the academic community active in this field of study to
expand applied and up-to-date studies in this field.

Keywords: Human Mobility, Mobility, Scientometrics, Citation Analysis, Text mining.

1. Introduction

Understanding individual human mobility is essential for many areas of study, from
urban and regional planning, traffic, demographics, epidemics [1]. The breadth of studies
in this field requires a general overview of the status of research, how different fields are
related, knowledge of how these fields grow and develop over time. One way to achieve
these goals is scientometrics. The scientometric analysis is a quantitative analysis used to
extract patterns and samples in a subject area or discipline [2]. By examining the process
of science production in this field, a picture of scientific maps can be provided. In the
evaluation and measurement methods of scientific products, quantitative data related to
the production, distribution, and use of scientific texts, science, and scientific research can
be described and reviewed, and its characteristics can be determined. Given the im-
portance of human mobility and since there is no comprehensive research in this field, the
purpose of this study is to analyze the scientometrics of scientific products in the field of
human mobility.

2. Methodology

In this section, we apply the scientometric mapping approach in our collection of
articles concerning their specific role in the intellectual structures of human mobility stud-
ies. This analysis began with downloading the citation information for our collection of
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articles from the Scopus database and importing them into the specific tools listed above.
This research is applied research and is done using a scientometric method, bibliographic
analysis methods, and a citation network. Scientometrics is the knowledge of measuring
science; Which includes all quantitative methods and models related to producing and
disseminating knowledge and technology. The study's statistical population includes all
scientific productions indexed (2247 titles) in the Scopus database from 1986-2021 about
human mobility. A data collection tool is also a note-taking tool, and a data analysis tool
is Excel Vosviewer software. First, the selected data is collected by searching for keywords
related to the research topic by forming a database, and then maps, structures, and clus-
ters will be created using the software. In the last stage, after analyzing the information
obtained, their relationships are discussed and concluded.

3. Results
3.1. Overview of the data set

Opverall, as shown in Figure 1(a), research in human mobility has grown significantly
since 2007. Initially, this field of research was minimal, and from 1986 to 2006, only 41
documents were published during the first 20 years. However, more than 98% of the col-
lected documents were published from 2007 to 2021. This issue means that the literature
on human mobility has recently received increasing attention and is in its infancy. The
collection of documents published in the thematic field of human mobility has been pub-
lished in journals with different thematic categories. For example, we can refer to the num-
ber of journals such as Plos One, EPJ Data Science, Scientific Reports, Physica A Statistical
Mechanics and Its Applications, Journal of The Royal Society Interface, Proceedings of
The National Academy of Sciences of The United States of America, ISPRS International
Journal of Geo-Information and International Journal of Geographical Information Sci-
ence. These show that human mobility has become an interdisciplinary topic. Figure 1(b)
shows the ten topics with the largest share in the collection of 2247 selected documents
that computer science, engineering, social sciences, mathematics, environmental sciences,
respectively, form the main currents of research in the field of human mobility.
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Figure 1. (a) Density Visualization of Co- Occurrence of keywords; (b) Ten subject areas with the largest share in the

dataset.

Figure 2(a), shows a keyword map using content analysis created in VOS viewer
software. Co-occurrence of keywords indicates the degree of connection between a set of
documents [3]. In lexical analysis, it is assumed that the most frequent words have a more
significant impact on a domain than the less frequent words. In addition, synoptic analysis
allows us to identify emerging thematic clusters and develop clusters to predict the direc-
tion of future research [4]. As this image of keyword synchronization parsing shows, the
primary expressions of our search in the literature, this subject area of human mobility,
are at the center of the map. This keyword is surrounded by a set of signal words related
to conceptualization (e.g., mobility, forecasting, behavioral research, location, migration,
travel, mobility pattern, trajectories, population statistics) with new ideas (cellular
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telephones, covid-19, social networking (online), big data and data mining), Big data and
data mining) or the new network are surrounded. These signal words reflect the main
content of the new literature that is receiving widespread attention. This figure shows that
human mobility has changed a lot with the advent of the information age and advances
in the subject area. In addition, the distance between keywords indicates the rate at which
they occur simultaneously in an article, which indicates the relationship between the
words. In this regard, much attention has been paid to "Covid 19" among the signal words
around. This issue highlights the importance of this area of research on the prevalence of
the corona pandemic. Given the terms of the highest frequency signal, it is evident that
"social networks" and "big data" have become the leading research fields in the study of
human mobility.

3.2. Mapping Intellectual Structures

One of the things that makes a researcher influential in a field of expertise is how he
or she interacts with other researchers. The ability to influence others in this way gives
that researcher more influence. In other words, a researcher has a more substantial influ-
ence who can change their thoughts through social interactions with other researchers [5].
Co-authors are social networks that include authors and researchers of articles, each of
which communicates with one or more other authors through references to their work in
their articles, provided that they co-author one or more articles [6]. The premise behind
this analysis is that when two things (for example, an author and a magazine) often appear
together in an article, it can be said that they are somehow related [7]. In this regard, we
visualized the co-authorship patterns of our collection of articles (Figure 2(b)) and pre-
sented the statistical results of the journal citation analysis (Table 1) as well as the author
citation analysis (Table 2) by VOS viewer. Journal citation analysis can reflect the relation-
ships between journal types and disciplines. Table 1 shows the most cited journals as ci-
tation sources for human mobility studies based on the internal citations of the selected
collection of articles. The subject area and classification of journals are generally multidis-
ciplinary, humanities, mathematics, computer science, social sciences, engineering, social
sciences, medical sciences, and environmental sciences, and it shows that research in the
field of human mobility has become more interdisciplinary. From 1986 to 2021, with the
number of internal citations 1853, Nature magazine has the highest absolute frequency of
internal citations. The journal Plus One and Science are the following significant sources
of knowledge for this field of study.

Table 1. The top 5 most-cited journals

Frequency of

Citations Journal Subject Area and Category
1853 Nature Multidisciplinary
1542 Plos One Multidisciplinary
1389 Science Arts anf:l Hu.m’fmltles -

Multidisciplinary
Proceedings Of The National Academy Of Sciences Of e s
297 The United States Of America Multidisciplinary
282 Physical Review E Mathematics- Physics and

Astronomy

The joint writing map of the collection of articles in VOS viewer software consists of
4679 authors (Figure 2(b)). Nodes in this network represent authors, and the attribute of
total link strength indicates the total power of a particular author's co-author links with
other authors. In order to evaluate productivity and impact, Table 2 presents the ten au-
thors with the most total citation power. Accordingly, Li, Liu, and Tatem are the most
constructive authors in the dataset.
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Figure 2. (a) Density Visualization of Co- Occurrence of keywords; (b) Co-authorship map of all authors from the set of

2247 papers.

Table 1. The top 10 most-cited journals

No author Documents citations

Total link Strength No

author

Documents citations

Total link Strength

liy. 38 522
liuy. 44 1501
tatem aj. 13 1518

152
148
105

6 kitron u.
7 morrison a.c.
8 scott t.w.

7 234
7 234
7 234

83
83
83

g = W N =

smith d.1. 12 893 97 9 zhang f. 22 472 78
shibasaki r. 26 690 90 10 liz. 24 196 77

4. Conclusion

In this study, a scientometric study in human mobility studies was conducted. Ac-
cordingly, results show that in the last 15 years, the production of science in this field has
been growing and has also become an interdisciplinary scientific subject. Entering the in-
formation age has been another factor in the evolution of studies in this field. In addition,
the prevalence of the corona pandemic has quickly become one of the research interests
of researchers active in this field. With the acceleration of the production of big data and
especially the data produced by social networks in the world, studies related to this field
will be much more extensive and will also undergo a growing trend. Therefore, more ex-
tensive studies will be needed to clarify paradigm shifts with scientometric methods.
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