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Abstract

The purpose of this research is to examine the publications focusing on earthquakes in the category of
architecture (web of science). The data of the research was analyzed with the Biblioshiny software program. This
software program makes a bibliometric analysis on which topics and concepts earthquake research focuses. In
addition, images and frequencies of publications related to architecture and earthquakes were revealed. The data
of the research was collected between 1-15 July 2023. Results for Architecture (WoS Categories) AND earthquake*
(Topic) OR earthquake AND architecture (Topic) OR earthquake AND house (Topic) OR earthquake AND structure
(Topic) OR earthquake AND damage (Topic) OR earthquake AND city (Topic) OR earthquake AND urban (Topic)
and Tiirkiye (Countries/Regions). Data were collected with keywords in the Web of Science database. According
to the research findings, there are 1033 publications and in the country/region category (Tiirkiye), 83 publications
are accessed. The most used words in the publications are earthquake, urban transformation, Istanbul, seismic,
retrofit, assessment, structural, urban, damage, buildings and performance.

Keywords: Architecture, earthquake, web of science, R-Studio, biblioshiny.

Mimarlk Kategorisindeki Deprem Arastirmalari Uzerine Yayinlarin
Incelemesi ve R Studio-Biblioshiny Yazilim Programiyla Analizi

0z

Bu arastirmanin amaci mimarlk kategorisindeki (web of science) deprem konusunda odaklanan yayinlarin
incelemesidir. Arastirmanin verileri R Studio-Biblioshiny yazilim programiyla analizi yapilmistir. Bu yazihm
programiyla deprem arastirmalarinin hangi konulara, kavramlara odaklandigi konusunda bibliyometrik bir analiz
yapilmistir. Ayrica mimarlik ve depremle ilgili yayinlara ait gdérseller ve frekanslar ortaya koyulmustur.
Arastirmanin verileri 1-15 Temmuz 2023 tarihleri arasinda toplanmistir. Mimarlik (Web of Science Kategorileri)
VE deprem* (Konu) VEYA deprem VE mimarhk (Konu) VEYA deprem VE ev (Konu) VEYA deprem VE yapi (Konu)
VEYA deprem VE hasar (Konu) VEYA deprem VE sehir (Konu) igin sonuglar VEYA deprem VE kentsel (Konu) ve
Mimarlik (Web of Science Kategorileri) ve TURKIYE (Ulkeler/Bélgeler). Web of Science veri tabaninda anahtar
kelimeleriyle veriler toplanmistir. Arastirma bulgularina gére mimarlik kategorisinde 1033 yayin bulunmaktadir.
Web of Science veri tabaninda lilke/bélge kategorisi Tiirkiye secildiginde 83 yayina erisilmektedir. Yayinlarda en

¢ok kullanilan kelimeler deprem, kentsel déniisiim, [stanbul, sismik, giiglendirme, degerlendirme, yapisal, kentsel,
hasar, binalar ve performanstir.
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1. Introduction

Earthquakes are one of the natural disasters in which living things have been most affected and lost
their lives since the existence of the world. Since the existence of the world, tectonic earthquakes of
different intensities have occurred in various regions and at different times. The earthquakes caused
by these tectonic movements create earthquake belts in certain parts of the world and there are big
cities with many settlements in these areas. These earthquakes caused loss of life and property, and
even caused the destruction of settlements (Kiiglik, 2006; Metin, 2018).

Tirkiye is located in the Alpine-Himalayan seismic belt. 95% of our population lives in earthquake-
hazardous areas. Since 98% of the structural density in our country, especially the industry is in
earthquake zones; the subject is of great importance in terms of architecture as well as in every aspect.
Minimizing the structural damages that may occur due to earthquakes is one of the main issues of
architects and engineers for design and implementation. By evaluating the load-bearing system and
infill wall materials of the buildings in our country numerically, the problems and responsibilities of the
architect in terms of earthquake are also important in the illegal construction, which lacks the services
of architects and engineers, is concentrated in areas with high earthquake risk, and has poor quality
building stock (Akincitlirk, 2003; Kepenek & Gengel, 2016; Yardimh et al., 2018, Dal & Ayhan, 2020;
Karatas et al., 2023). Academic studies on earthquake awareness from the perspective of architecture
have been examined with a detailed perspective.

When the previous publications about earthquakes are examined in the literature research in
architecture, the publications related to the subject of earthquake; housing and sustainable building
design (Erdogan et al., 2002), “design of industrial structures and infra-structures” (Chowdhury, &
Dasgupta, 2019), multidisciplinary approach (Ouzounov et al., 2018), rural settlement houses (Parsa,
2015), urban planning (Orhan, 2016), urban heritage, map and codes (Corradi & Gritti, 2018), risk in
housing purchases (Shi & Naylor, 2023) are accessed.

In addition, some of the most recent publications in the field of earthquake-related architecture in
Turkiye are as follows; structural damages in masonry buildings in Tirkiye (2023) (lsik et al., 2023),
remote sensing and urban modeling (Satir et al., 2023), structural damages (Caglar et al., 2023),
reinforced concrete and masonry buildings damages (Aykanat et al., 2023), health resources after
earthquake (Ciftci & Sakalli, 2023) “post-earthquake temporary housing unit” (Avlar, Limoncu &
Tizman, 2022) are accessed.

In this study, the publications on earthquakes were examined. Bibliometric analysis was performed as
a literature review tool on WoS and Scopus databases. Bibliometric analysis, “combines mathematical
and statistical methods to quantitatively analyze the number of literatures in a particular field to
discover development trends in this scientific field” (Haustein & Lariviere, 2015). By integrating
numerical data and statistics, bibliometric analysis offers a comprehensive and measurable
information evaluation. With the results of the bibliometric analysis, a more understandable
framework on the subject is presented by creating a document on the information of effective
publications related to the research area and general trends on the subject (Merigo & Yang, 2017).
Although studies are using the bibliometric analysis method on earthquakes, bibliographic maps of the
bibliometric analysis data of publications in two different databases were created through the
VOSviewer program in this study. It is aimed to contribute to future research by making visualizations
of the publications, authors, citations, publishing institutions, the sources covered in the studies, and
the words that the authors use most in their studies.

There are publications with detailed information about the R Studio-Biblioshiny software (Aria &
Cuccurullo, 2017). However, this method, which is widely used in social sciences, is few in the field of
architecture (Ansari, 2021; Park & Lee, 2022; Michelle & Gemilang, 2022; Burkut, 2023). The original
aspect of this article is the analysis of the field of architecture using a software program. The purpose
of this article is to present the bibliometric analysis of publications on earthquakes in the field of
architecture and the findings and visuals of the analyses with R Studio-Biblioshiny Software. The
research questions of this article are;
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1) What are the results of the bibliometric analysis of publications on earthquake and
architecture?

2) How many publications on earthquakes and architecture can be accessed? (in Web of Science
categories, document types, publication titles, countries/regions, and Web of Science indexes

3) How have the publications and citations of earthquake researchers changed over the years?

4) Earthquake research in Tilrkiye, source, what are the results of the analysis of the most used
words by publications and authors?

5) What are the analysis results of earthquake-focused publications with R Studio-Biblioshiny
software?

2. Research Methodology

The research methodology of this article was prepared using two methods. The first is the bibliometric
analysis method and the second is the analysis of bibliographic maps and images with the R Studio-
Biblioshiny software program (Table 1). In the bibliometric analysis, the publications of 1975 and 2023
were accessed from the Web of Science database. The keywords used to search for these publications
are Results for Architecture (Web of Science Categories) AND “earthquake AND architecture” (Topic)
OR “earthquake AND structure” (Topic) OR “earthquake AND damage” (Topic) OR “earthquake AND
city” (Topic) OR “earthquake AND urban” (Topic) OR “earthquake AND house” (Topic) and Architecture
(Web of Science Categories) (Table 1).

Table 1. Research methodology

The focus of the research

Earthquake and Architecture
Collection of research data
Web of Science
Category of research
Web of Science Categories / Architecture
Years of publications
1975-2023
Research Keywords

Architecture (Web of Science Categories) AND earthquake AND architecture (Topic) OR earthquake AND
structure (Topic) OR earthquake AND damage (Topic) OR earthquake AND city (Topic) OR earthquake
AND urban (Topic) OR earthquake AND house (Topic) and Architecture (Web of Science Categories)

Analysis of research data
R Studio-Biblioshiny software program
Findings and Discussion

Conclusion and Suggestions

3. Findings and Discussion
3.1. Bibliometric Analysis Findings

This research is quantitative research. Quantitative research is a type of research that objectifies facts
and events and presents them in an observable, measurable and quantifiable way. Today, “there are
many databases that can be used to obtain data and conduct bibliographic or bibliometric research.
WoS, Scopus, Google Scholar, PubMed, MEDLINE, etc. are the most important of these databases”
(Chen, 2017).

Table 2 shows the bibliometric analysis findings of publications focused on earthquakes and
architecture. Accordingly, there are 1,033 publications in the Web of Science “Architecture” category.
There are 558 publications in the “Construction Building Technology” category, 416 publications in the
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“Engineering Civil” category, 69 publications in the “Urban Studies” category, 38 publications in the
“Environmental Studies” category and 30 publications in the “Regional Urban Planning” category
(Table 2). According to Table 1, there are the highest numbers of articles published as document type.
Accordingly, the highest number of “Article” publications was 552 publications, followed by
“Proceeding Paper” 465 publications, “Early Access” 27 publications, “Review Article” 9 publications,
“Book Chapters” 7 publications, “News Item” 6 publications, “Book Review” 5 publications, “Editorial
Material” 3 publications, an equal number of “Art Exhibit” publications. There are 2 publications such
as “Review” 2 publications, “Book” 2 publications and “Note” document types (Table 2).

According to Table 2, the number of publications according to publisher titles is as follows;
“International Journal of Architectural Heritage” 205 publications, “12th International Conference On
Structural Analysis of Historical Construction” 186 publications, “Journal of Asian Architecture And
Building Engineering” 54 publications, “Brick And Block Masonry Challenges” 43 publications and
“Japan Architectural Review” has 33 publications (Table 1). Web of Science database refine by
Countries/Regions results are as follows; “Italy” has 361 publications, “Japan” 100 publications,
“Turkiye” 83 publications, “Peoples Republic of China” 69 publications, and an equal number of
“Portugal” 56 publications and “USA” publications (Table 1). Finally, according to Table 1, Refine by
web of science indexes, “Conference Proceedings Citation Index — Social Science & Humanities (CPCI-
SSH)” 465 publications, “Conference Proceedings Citation Index — Science (CPCI-S)” 409 publications,
“Arts & Humanities Citation Index (A&HCI)” 395 publications, “Science Citation Index Expanded (SCI-
EXPANDED)” 249 publications. “Emerging Sources Citation Index (ESCI)” 177 publications, there are
“Social Sciences Citation Index (SSCI)” 28 publications, “Book Citation Index — Social Sciences &
Humanities (BKCI-SSH)” 9 publications and “Book Citation Index — Science (BKCI-S)” 3 publications
(Table 2).

Table 2. Bibliometric analysis of earthquake and architecture-focused publications

Refine by Web of Science Categories Publications
Architecture 1,033
Construction Building Technology 558
Engineering Civil 416
Urban Studies 69
Environmental Studies 38
Regional Urban Planning 30
Refine by Document Types Publications
Article 552
Proceeding Paper 465
Early Access 27
Review Article 9
Book Chapters 7
News Item 6
Book Review 5
Editorial Material 3

Art Exhibit Review 2
Book 2

Note 2
Refine by Publication Titles Publications
“International Journal Of Architectural Heritage” 205
“12th International Conference On Structural Analysis of Historical Constructions” 186
“Journal of Asian Architecture and Building Engineering” 54
“Brick And Block Masonry Trends Innovations and Challenges” 43
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“Japan Architectural Review”

Refine by Countries/Regions

Italy

Japan

Tirkiye

Peoples R China

Portugal

USA

Refine by Web of Science Index

“Conference Proceedings Citation Index — Social Science & Humanities (CPCI-SSH)”
“Conference Proceedings Citation Index — Science (CPCI-S)”
“Arts & Humanities Citation Index (A&HCI)”

“Science Citation Index Expanded (SCI-EXPANDED)”

“Emerging Sources Citation Index (ESCI)”

“Social Sciences Citation Index (SSCI)”

“Book Citation Index — Social Sciences & Humanities (BKCI-SSH)”
“Book Citation Index — Science (BKCI-S)”

33

Publications

361
100
83
60
56
56

Publications

465
409
395
249
177
28
9
3

Publications Citing Articles Times Cited

1,033 3,008 snatyze 4,166 4.03

Total Total Total Average per item
From 1975+ to 2023+ 2’825 Analyze 3,816

Without self-citations s i
Without self-citations

Figure 1. Full report publication and citation

29

H-Index

In Figure 1, the Web of Science citation reports of publications focused on earthquake and architecture
can be seen. Accordingly, 1,033 publications could be accessed in the Web of Science database
between 1975 and 2023. The total number of citations between these years is 3,008 (Figure 1).
According to Figure 2, times cited and publications over time of earthquake and architecture focused
publications can be seen in the Web of Science database. Figure 2, the number of publications and
citations of these publications is at its peak in 2021. The most earthquake-focused publications are in

2021 with 139 publications and 891 citations (Figure 2).
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Figure 2. Times cited and publications over time (Web of Science, 2023)
3.2. R Studio-Biblioshiny Software Analysis Findings

The analysis of the publications was made in the R Studio-Biblioshiny software program, which is the
second method of this research. In these analyzes, only the country/region category Tirkiye was
selected, earthquake-focused publications in Tirkiye were included, and these publications were
analyzed.

The Web of Science database was searched with keywords. Results of these keywords
analyze results: Architecture (Web of Science Categories) AND “earthquake AND architecture” (Topic)
OR “earthquake AND structure” (Topic) OR “earthquake AND damage” (Topic) OR “earthquake AND
city” (Topic) OR “earthquake AND house” (Topic) and Architecture (Web of Science Categories) and
TURKIYE (Countries/Regions). The main information of the obtained data according to the analysis of
the Rstudio-Bibliosihny software is shown in Figure 3.

Annual Growth Rate

1.07 %

Timespan Documents

2002:2023 83

Authors Authors of single-authored da International Co-Authorship Co-Authors per Doc

2.1

200 20 14.46 %

Author's Keywords (DE) References Document Average Age

299 2139 7.05

Average citations per doc

2.012

Figure 3. Main information of the data

Table 3 shows analysis of the main information of the data of earthquake-related publications using
biblioshiny software; timespan, document contents, authors, authors’ collaboration, and document
types.
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Table 3. Analysis of the main information of the data of earthquake-related publications using biblioshiny

software
Description Results
MAIN INFORMATION ABOUT DATA
Timespan 2002:2023
Sources (Journals, Books, etc) 23
Documents 83
Annual Growth Rate % 1,07
Document Average Age 7,05
Average citations per doc 2,012
References 2139
DOCUMENT CONTENTS
Keywords Plus (ID) 87
Author's Keywords (DE) 299
AUTHORS
Authors 200
Authors of single-authored docs 20
AUTHORS COLLABORATION
Single-authored docs 20
Co-Authors per Doc 2,71
International co-authorships % 14,46
DOCUMENT TYPES
article 55
article; early access 3
proceedings paper 25

Figure 4 shows sources' production over time between 2002 and 2023. Figure 4 shows the graph of
sources cumulated occurrence and years. These sources are as follows, in order of publication
numbers. “International Journal of Architectural Heritage”,” Megaron”, “ICONARP International
Journal of Architecture And Planning”, “METU Journal of the Faculty of Architecture”, “Open House
International”, “Structures And Architecture”, “Journal of Architectural Conservation”, “Structural
Analysis of Historical Constructions Anamnesis, Diagnosis, Therapy”, “Xxx IAHS World Congress On
Housing”, “Housing Construction: An Interdisciplinary Task”, “SAHC 2021- 12th International

Conference On Structural Analysis of Historical Constructions” (Figure 4).
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Sources' Production over Time
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STRUCTURAL ANALYSIS OF HISTORICAL CONSTRUCTIONS: ANAMNESIS, DIAGNOSIS, THERAPY STRUCTURES AND ARCHITECTURE

- XXX IAHS WORLD CONGRESS ON HOUSING, HOUSING CONSTRUCTION: AN INTERDISCIPLINARY TASK, VOLS 1-3

Figure 4. Sources' production over time

Figure 5 is the thematic map of the words used by the authors in their publications. In this thematic
map, Development degree (density) and Relevance degree (centrality) are seen in the theme consisting
of four parts. The names of these themes are respectively; 1) “Niche themes”, 2) “Motor themes”, 3)
“Emerging of declining themes” and 4) “Basic themes" (Figure 5).

1) Niche themes prominent words; istanbul, disaster, modern architecture adobe, damage
assessment, timber structures, urban transformation.

2) Motor themes are the prominent words; masonry, seismic, retrofits.

3) Emerging declining themes are the prominent words earthquake resistant building design, and
seismic.

4) Basic themes are the prominent words; earthquake, damage, and disaster management (Figure 5).

masonry
seismic
retrofit
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disaster
modern architecture

adobe
damage assessment

% timber structures
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O e
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(Centrality)

Figure 5. Thematic map

190



Journal of Architectural Sciences and Applications, 2023, 8 (Special Issue), 183-197.

r“::e:v‘,!rchv'.e:!me

/

9.
— areas under disaster risk
" istanbul

15th century’ottoman architecture

ann taéng::h

ms.ﬁ!bn
1999 éR‘qm}e

ectural design

a har‘c&e ace

al-andailus mortars

sefsmic assessment

ambient .ga( on tests

earthquake resistant building design g. E
ambient vibration test __ @,
restoration

Figure 6. Network map

In Figure 6, the network map of the words most used by the authors in their publications was created
with the R Studio-Biblioshiny software program. The size of the circles in this image is directly
proportional to the frequency of the word. That is, the more the word is used, the larger the circle
becomes. In Figure 6, the biggest circle is the word "earthquake". Then the most used words; masonry,
seismic, urban transformation, retrofit, Istanbul, disaster and transportation (Figure 6). In Figure 7,
there are occurrences, cluster, cluster label and numerical values of the words (Table 4).

Table 4. Network map analysis table

2 demolition 1 urban 0 0,16666

transformation 7 0,0167084

2 housing 1 urban 2 0,25 0,0309106
transformation

0,01190

2 damage assessment 2 adobe 21 5

0,0212058

0,01428

4 Istanbul 3 Istanbul 41 6

0,0363521

0,01098

2 modern architecture 3 Istanbul 0 9

0,0097513

155,1666  0,02173

16 earthquake 4 earthquake 7 9

0,065714

0,01298

2 disaster management 4 earthquake 0 .

0,0180725
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6 masonry 5 masonry 100,5 0,02 0,052417
4 seismic 5 masonry 30 0'019694 0,0389372
3 retrofit 5 masonry 0 0’01136 0,0316163
2 assessment 5 masonry 0 0'015219 0,0286156
2 minaret 5 masonry 4,5 0,0125 0,0231207
2 mosque 5 masonry 0 0'015219 0,0286156
2 seismic assessment 6 SEISmIC 0 1 0,0238095
assessment
2 restoration 7 restoration 0 1 0,0238095

In Figure 7, there are the most relevant words frequencies used by the authors in their publications.
Most relevant words of the authors in earthquake-focused publications “earthquake” 16 frequency,
“masonry” 6 frequency, “urban transformation” 5 frequency, “Istanbul” and “seismic” 4 frequency,
“adobe” and “retrofit” 3 frequency. Also, words of equal frequency; “assessment”, “damage”,
“damage assessment”, “demolition”, “disaster”, “disaster management”, “earthquake resistant
building design”, “earthquakes”, “housing”, “minaret”, “modern architecture”, “mosque”,

“restoration”, “seismic assessment”, “seismic performance”, “timber structures”, “transportation” 2
frequency and “1509 earthquake” 1 frequency (Figure 7).

Most Relevant Words

earthquake e

urban transformation o
istanbul o

- 0

adobe 49

retrofit 4@
assessment ——
damage

« damage assessment

‘g demolition

g disaster

» disaster management

1['5 earthquake resistant buiding design

;:5 earthquakes

housing

minaret

modefn architecture

mosque

restoration

seismic assessment

seismic performance

timber structures

transportation

1509 earthquake —

Occurrences

Figure 7. Most relevant words of the authors in earthquake-focused publications
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In Figure 8, the term and year graphs of the trend topics words used by the authors in their publications
are seen. With this graph, as the number of frequencies increases, the circle on the graph grows
proportionally. So the bigger the circle, the higher the frequency. In Figure 8, the distribution of the
words that the authors focused on in their publications by years is clearly seen. Table 6 shows the
average frequency statistical analysis of Trend Topics words by year.

Table 5. Trend topics

Item freq year_ql year_med year_qg3
design phase 1 2002 2002 2002
Duzce earthquake 1 2002 2002 2002
design principles 1 2006 2006 2006
earthquake risk 1 2006 2006 2006
traditional Turkish minaret 1 2007 2007 2007
disaster management 2 2005 2008 2011
brick masonry 1 2009 2009 2009
chaos 1 2009 2009 2009
earthquake resistant building design 2 2006 2010 2015
earthquakes 2 2009 2010 2010
transportation 2 2006 2011 2016
earthquake 16 2008 2012 2016
bottom-up approach 1 2012 2012 2012
damage 2 2010 2013 2016
1509 Earthquake 1 2014 2014 2014
1719 Earthquake 1 2014 2014 2014
analysis 1 2015 2015 2015
analysis system 1 2015 2015 2015
adobe 3 2016 2016 2016
1894 Istanbul Earthquake 1 2016 2016 2016
demolition 2 2014 2017 2020
ambient vibration tests 1 2017 2017 2017
seismic assessment 2 2018 2018 2019
actual-aspiration gap approach 1 2018 2018 2018
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urban transformation 5 2019 2019 2022
timber structures 2 2018 2019 2020
masonry 6 2016 2020 2021
Istanbul 4 2020 2020 2021
retrofit 3 2021 2021 2022
architectural education 1 2021 2021 2021
assessment 2 2021 2022 2022
modern architecture 2 2021 2022 2022
2011 Van Earthquakes 1 2023 2023 2023
ambient vibration test 1 2023 2023 2023

Finally, WordCloud analysis visualization with R Studio-Biblioshiny software is seen in Figure 9.
WordCloud analysis visualizes the authors in different colors and text sizes according to the frequency
size of the words they focus most on their publications. In the center of the image, there are

“earthquakes”, “Istanbul”, “Tlrkiye”, “masonry”, “seismic”. The words that attract attention later are

traditional”, “historical”, “architectural”, “urban”, “building”, “housing” and etc. (Figure
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4. Conclusion and Suggestions

In this article, publications related to earthquakes in the architecture category on the Web of Science
database were examined. The graphics and tables of these publications, which were examined by the
bibliometric analysis method, were made using the R Studio-Biblioshiny software program.

In this article, the publications related to the earthquake were examined. When searching keywords
results for Architecture (Web of Science Categories) AND “earthquake AND architecture” (Topic) OR
“earthquake AND structure” (Topic) OR “earthquake AND damage” (Topic) OR “earthquake AND city”
(Topic) OR “earthquake” AND urban” (Topic) OR “earthquake AND house” (Topic) and Architecture
(Web of Science Categories), there are 1033 publications in the Architecture category. Among these
publications, the bibliometric analysis of the publications in Tirkiye was made with the R Studio-
Biblioshiny software program. In the application of R Studio-Biblioshiny software program, analyzes
such as network map, thematic map, World Cloud, most relevant words, Trend Topics words were
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made, and numerical data were obtained. It gives information about the authors and publications. In
addition, it offers an objective point of view since analyzes are made with the software program.

There are the highest numbers of articles published as document type. Accordingly, the highest
number of “Article” a publication was 552 publications, the number of publications according to
publisher titles is as follows: “International Journal of Architectural Heritage” 205 publications. Web of
Science database refine by Countries/Regions results are as follows; “Italy” has 361 publications,
“Japan” 100 publications, “Tiirkiye” 83 publications. Also refined by Web of Science indexes,
“Conference Proceedings Citation Index — Social Science & Humanities (CPCI-SSH)” 465 publications.
The number of publications and citations of these publications is at its peak in 2021. The most
earthquake-focused publications are in 2021 with 139 publications and 891 citations.

As a result, bibliometric scanning and software analyzes were made in this article. You can search with
different keywords as suggestions. In addition, publications between certain dates can be examined or
bibliometric analysis of publications belonging to an institution can be made. In this research, the web
of scanning core collection was examined as a database, and future researchers can analyze data sets
in a different database. In summary, this study will give a different perspective on earthquakes and
architecture.
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