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[Abstract]

In this paper, in order to support rapid and effective decision-making and response in disaster situations,
we identified the author's organization of academic research papers and conducted a collaborative relationship
analysis study based on this. For this purpose, 2,308 papers in 69 Korean academic journals classified by
disaster and safety type were selected for analysis and experimental data were constructed based on the Korea
Science Citation Database (KSCD) and institutional identification data provided by KISTI. Collaborative
relationship analysis was conducted for each of the four units (Institution, Institution type, Institution region
and University department type). First, statistical status such as frequency of appearance was compared, and
basic properties and main centrality index of each co-occurrence network were calculated and analyzed using
Social Network Analysis Method. In addition, a visualization map was created and presented for each network
so that the collaborative relationship could be viewed and understood as a whole. The results of this study
are expected to contribute to the search activities of institutions and cooperative groups that support effective

disaster response and to lay the foundation for the information service system.

» Key words: Decision Support in Disaster Situations, Korean Journal Papers,
Institution Identification data, Social Network Analysis
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Table 1. Analytical research in the field of disaster safety paper using network analysis method (2016-2021)

Publication Author Rese?rch Data Research Method
Year Name Subject set
- . . Korean Journal Discipline profiling analysis,
2016 J. Lee and S. Kim BlblIom_lt_ert:r::din:rllysDI?S:fstF:trasearch Article 772 Journal profiling analysis,
(2002-2016) Co-word analysis
. . Korean Journal
2017 S ch;r;g,YHkiJriong, Analysgafoeft Trltre]?:rsmc;rtlio?llsaster Article 312 Language Network Analysis
' Y (2008-2017)
Enterprises’ Cooperated Korean Journal
2018 H. Lee, SF.)aLreke and D. Collaboration Research for Article 786 Network analysis
Disaster and Safety Management (2005-2016)
Topic Trends and Research Cross-discinlinar
2019 E. Kim Structure Analysis of Korea’ P y Keyword Network Analysis

Disaster and Safety Management

dataset

Y. Eom, K. Eom, S
Song and H. Choi

Disaster Research Trends and
2019 ' C Disaster Safety
R & D Linkage

Korean Journal
Article 462, Thesis 63| Language Network Analysis
(2007-2018)

G. S. Lee, D. Y. Jin, S.

Text Analysis on the Research

Korean rnal .
orean Journa Keyword Network Analysis,

2019 K. Song, and H. S. g . , . Article etc. 6,590 } .
Choi, Trend of ‘Resilience’ in Korea (1961-2019 Topic Modeling
. . . . Korean Journal
2021 D. Lee,nj. Elml_’irtw. Kim, TrendD?naItysrlsl\;)fnthe rSntu:ies on Article 621 Text Network Analysis
a . saster Manageme (2011-2020)
2021 C. Han, W. Kim, and D. | Comparative Analysis of Disaster | Journal Article 20,477 | Text Mining, Topic Modeling,
Yoon Research Trends (2000-2020) Network Analysis
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Table 2. Construction result of experimental data

(A) ® No Average
Research Areas No. of Articles No. of No. o Average No.
Total No. of . L Institutions B No. of
(No. of Journals) . classified by Authors B | Institutions B . of Authors B o
Articles . (Deduplication) Institutions B
disaster type
Engineering (54) 17,261 1,978 5,897 3,236 1,533 3.0 1.6
Natural Science (4) 607 168 463 265 123 2.8 1.6
Marine agriculture, 1,005 119 395 193 89 33 16
fishery (5)
Medicine and 484 27 109 47 38| 40 17
pharmacy (4)
Social science (2) 186 16 38 18 12 24 1.1
Total (69) 19,543 2,308 6,902 3,759 774 3.0 1.6
Table 3. Statistics by journal (Top 10 by number of articles)
(A) (B)
Research Areas Total | No. of Articles| No. of No. . N(.J' AR AT
. . Institutions B No. of No. of
(No. of Journals) No. of | classified by | Authors B | Institutions B . L
. . (Deduplication) | Authors B | Institutions B
Articles | disaster type
Journal of the Korean Society of| g, 46| 1,507 819 235| 32 18
Hazard Mitigation
Fire Science and Engineering 305 305 760 494 149 25 1.6
Journal of the Korea
Academia-Industrial 3047 140 366 222 127 2.6 1.6
cooperation Society
Journal of the Soue.ty of Disaster 167 159 439 250 114 28 16
Information
Magazine of the Korean Society 108 108 175 122 79 16 1.1
of Hazard Mitigation
Journal of the Korean Society of 386 126 375 188 76 30 15
Safety
KSCE Journal of Civil and
Environmental Engineering 368 62 196 115 66 3.2 1.9
Research
Journal of the Korea. Safety 3N 58 136 101 55 23 17
Management & Science
Journal of Korea Water 265 43 144 81 44| 33 1.9
Resources Association
Journal of Korean Tunnelllng e.md 177 33 129 68 37 39 21
Underground Space Association
III. Materials and Research Method Algstoitt. AEE 7] 7HRd (HERdl/ 2R
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Fig. 1. Research Methods and Design

IV. Results

1. Major statistics analysis

1.1 General status of Co-authorship
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Fig. 3. Current status of co—authorship with overseas
institutions

1.2 Distribution of institutions and types of institutions

7IHAEH0[E 9] V|HRY SR VIEEE W 7
W42 ARk Table 47} 2t} 522 A 7184
71502 Fo 7R 29 W| (39.4%) >
W37 (28.4%) > R (22.6%) Ol =
9 71 ARE VIEeR SiW wsshker|w
(60.4%) > AEI1H (23.9%) > 9771 (13.0%)" = A
2 AU ZuE BQlon FARIIIE 4 RN &
AR 98 7 o2 mlolujolnt W AR
9 AR Tl T £91S UHEH AR ulg: @



90

Journal of The Korea Society of Computer and Information

Table 4. Number of Institutions by Institution Type

No. of No. of Institutions A No. of B No. of

Institution Type (Major) Institution Type (Sub) Institutions (Appearance by Institutions Institutions
(Deduplication) A article) B (Ratio) (Ratio)
Educational institutions University 138 2060 17.8% 54.8%
Educational institutions College 49 128 6.3% 3.4%
Educational institutions | Academic association 26 58 3.4% 1.5%
Educational institutions Graduate University 4 16 0.5% 0.4%
Educational institutions Other institutions 1 7 0.1% 0.2%
Educational institutions Other institutions 2 2 0.3% 0.1%
Sub Total 220 2271 28.4% 60.4%
Private institutions Other institutions 223 334 28.8% 8.9%
Private Institutions Major Company 29 54 3.7% 1.4%
Private institutions Small Enterprise 23 52 3.0% 1.4%
Private institution Medium enterprises 30 49 3.9% 1.3%
Sub Total 305 489 39.4% 13.0%
Medical institutions General hospital 20 23 2.6% 0.6%
Medical institutions Non Genernal hospital 1 1 0.1% 0.0%
Sub Total 21 24 2.7% 0.6%
Governmental agencies Public institutions 96 690 12.4% 18.4%
Governmental agencies | Administrative agency 19 109 2.5% 2.9%
Governmental agencies Local gove.rnment 43 72 5.6% 1.9%

agencies
Governmental agencies Other institutions 12 19 1.6% 0.5%
Governmental agencies .Sp.)eual. local 5 8 0.6% 0.2%
administrative agency
Sub Total 175 898 22.6% 23.9%
Foreign institutions Foreign university 37 60 4.8% 1.6%
Foreign institutions Foreign company 8 9 1.0% 0.2%
Foreign institutions Fort.elgn. re§earch 4 4 0.5% 0.1%
institution

Foreign institutions Foreign company 3 3 0.4% 0.1%
Foreign institutions Other institutions 1 1 0.1% 0.0%
Sub Total 53 77 6.8% 2.0%
Total 774 3759 100.0% 100.0%

Table 5. Top institutions by institution type (based on the number of papers)

o . Institution Name .

Institution Type (Major) (TOP5 based on the No. of Articles) No. of Articles No. of Authors

Kangwon National University 93 203

. Incheon National University 81 150

Educational and - - -

Academic Institutions Pukyong !\Jatlo.nal University 78 163

Korea University 75 181

University of Seoul 59 130

Korea Institute of Civil Engineering and Building Technology 139 289

National Disaster Management Institute 48 79

Governmental Agencies | Korea Water Resources Corporation 47 79

Korea Fire Institute 38 47

Korea Railroad Research Institute 32 49

KOREA CONFORMITY LABORATORIES 11 23

DONGBU ENGINEERING CO., LTD. 11 17

Private Institutions NOAA SNC 8 28

NOAA SOLUTION CO., LTD. 8 17

Korea Fire Safety Institue 6 6

Soon Chun Hyang University Hospital Bucheon 3 5

Soon Chun Hyang University Hospital GUMI 2 4

Medical Institutions Ulsan university hospital 1 7

Kyunghee University Hospital 1 5

Chungnam National University Hospital 1 1

Texas A&M University b 7

Oregon State University 3 4

Foreign institutions Colorado State University 3 3

University of Tokyo 3 3

Tohoku University 3 4
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2. Co-occurrence Network Analysis

2.1 Basic properties and centrality of networks

2789 AR Wy g/ 1 7R, 71
WA, g7 stahEe 7R 7] sAlERlE o
2 7Rt g YEFY 72 &4 (=g, 1ML, A
B SRIES ARSI 71, 7R, 1A
C His|E ShakRd 9 UEY A V24 ALt
15 7d2fstH Table 61 Zth YESH I A2 HE

-l

N

1° Y 12 o

34 7P A 9ES Aujst Bes HEHINAN
AL 4 Qe e MY gt AR 739 vleo]

=
U E¢ FHEALE 53] 54 =Cof o]23 nEE
o] M2 sl 92 ABL ot 4 9tk

Table 6. Basic properties and centrality of networks

Calculation ﬁ?;ﬁt:gsg Ins:teutt\lsgrlt(ype Region | Department
Result e Network | type network
No. of 686 22 17 81
nodes
HAES 1,512 89 136 268
No. of 1 4 408 8.1 16 6.61
edges
Average

weighted 5.644 160.7 192.3 63.9
degree
Network 8 ) ) 6

diameter
Average
path 3.7 1.65 1.12 2.61
length

Network |4 54 0.38 1 0.083
density

Modularity /

No. of 0.6 /28 0/1 0074/2{0.353 / 14
communities

Network
Clustering 0.615 0.76 0.857 0.493
Coefficient

2.2 Network Centrality
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2.3. Network visualization

Vosviewer =2 1883 F5f 7|8, 71HR3, 71HA|
o, ojep| e e d HEUSS WO R APYsto] A
7raslint. Fig 656 Fig 82 713 71 24 YEY3
=g Hojral glon 7[HRd, A9, shapd UE
U3 38 A Axks 217} Fig 9, Fig 8, Fig 109 2t
UM AAIRE B4 39 7Rl E2 UIEH . A= AJollA
Bl 2 EOIE 2 AR AW 7 BAWA 5 SAEW

%S
WIS ARz 28 4 Qloh

Korea Institutute of Geotechnical Technology

[CECIEE]

F)zE IuniE~

FA A DA

saugnsn

P4 (FHSeaziLic2!
@$i=neosn

(FupEy

Fig. 6. Visualization map of Institution Co—occurrence network
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Table 7. Centrality of Institutional Co-occurrence Networks

Institution Type (Major)

Degree centrality
Top ranked institutions
(Weighted degree/degree)

Betweenness Centrality Top
ranked institutions
(Calculation Result)

Closeness Centrality Top
ranked institutions
(Calculation Result)

Educational . . . Pukyong National University . .
institutions Kangwon National University (71 / 4 8) (20625.9) Korea University (0.3925)
Educational . . . Kangwon National University | Kyungpook National
institutions Pukyong National University (69 / 49) (19632.48) University (0.3918)
Educational . . . . . Kangwon National University
institutions Incheon National University (60 / 38) Korea University (18303.49) (0.3868)
Educational . . Chungnam National University Sef)ul National University of
S Korea University (57 / 41) Science and Technology
institutions (18168.05)
(0.3803)
Educational . . . Kyungpook National University . .
institutions Chungnam National University (57 / 40) (17668.33) University of Seoul (0.3779)
Educational . . . Incheon  National  University | Chungnam National
institutions Pusan National University (52 / 40) (15755.74) University (0.3766)
Educational . . . Pusan National University | Incheon National University
institutions Kyungpook National University (51 / 37) (14901.09) (0.3764)
Educational Seoul National University of Science and . . Pusan National University
institutions Technology (49 / 38) Hanyang University (14557.72) | (4 3744)
Educational . . . . Pukyong National University
institutions Hanyang University (45 / 32) University of Seoul (13951.9) (0.3743)
Educational . . . , . . Korea National University of
institutions Chonnam National University (45 / 34) Myongji University (11853.93) Transportation (0.3718)
Governmental Korea Institute of Civil Engineering and Kor?a -Instltute of .C.IV” Kor?a I-nstltute of .C.IV”
agencies Building Technology (116 / 66) Engineering and Building | Engineering and Building
Technology (37479.8) Technology (0.4329)
Governmental National Disaster
. Korea Fire Institute (53 / 29) Korea Fire Institute (12351.69) | Management Institute
agencies
(0.3863)
Governmental National Disaster Management Institute (48 | Korea Expressway Corporation|Korea Water Resources
agencies / 32) (10871.91) Corporation (0.3861)
Governmental Korea Expressway Corporation (41 / 28) Korea Water Resources | Korea Railroad Research
agencies P v ~orp Corporation (10681.34) Institute (0.3693)
Governmental . National Disaster Management|Korea Land & Housing
agencies Korea Water Resources Corporation (38 / 27) | 1 oti¢ e (10404.04) Corporation (0.368)
Governmental . . Korea Railroad Research | Korea Expressway
agencies Korea Railroad Research Institute (34 / 29) Institute (9302.84) Corporation (0.3674)
Governmental . . Korea Land & Housing . .
agencies Korea Land & Housing Corporation (26 / 22) Corporation (5760.77) Korea Fire Institute (0.3642)
Governmental . . Ministry of the Interior and Safety | Ministry of the Interior and
agencies Ministry of the Interior and Safety (26 / 20) (5312.54) Safety (0.3531)
Governmental . . . Korea Occupational Safety & |Korea Infrastructure Safety
agencies National Institute of Forest Science (24 / 14) Health Agency (4301.84) Corporation (0.3466)
Governmental Korea Occupational Safety & Health Agency | Korea Atomic Energy Research | National Institute of Forest
agencies (19 / 13) Institute (3540.34) Science (0.3421)
. . CHANG MINWOO STRUCTURAL | KOREA CONFORMITY
Private institutions |DONGBU ENGINEERING CO., LTD. (16 / 10) CONSULTANTS (1974) LABORATORIES (0.347)
. . KOREA CONFORMITY | DONGBU ENGINEERING CO.,
Private institutions |SAMSUNG C&T CORPORATION (12 / 9) LABORATORIES (1384.87) LTD. (0.3276)
Private institutions [NOAA SOLUTION CO., LTD. (11 / 8) gg?ﬁMSOLUTION 0. LTD. GEO C&I CO., LTD. (0.3267)
Private institutions |GEO C&I CO., LTD. (10 / é) JUSEONG G&B INC. (953.36) U and GIT Co., Ltd. (0.3251)
Private institutions |Gl CO.LTD (10 / 4) ggg‘%ggj ENGINEERING CO., LTD-| o1 o LD (0.3245)
Private institutions T[%REA CONFORMITY LABORATORIES (10 / UNU INC. (765.3) H2K SOLUTION INC. (0.3223)
Private institutions |Korea Port Training Institute (10 / 4) (Séﬂ;l\zflzlé)l\lG C&T CORPORATION JUSEONG G&B INC. (0.3203)
. L Daewoo institute of Construction | SAMSUNG C&T
Private institutions [H2K SOLUTION INC. (9 / 5) Technology (660) CORPORATION (0.3175)
DONG IL ENGINEERING
Private institutions |U and GIT Co., Ltd. (9 / 5) S H TECH & POLICY INSTITUTE CONSULTANT CO., LTD.
(660) (0.3121)
. o GS ENGINEERING & CONSTRUCTION CORP | YOOSHIN ENGINEERING | NOAA SOLUTION CO., LTD.
Private institutions

(9./5)

CORPORATION (660)

(0.3119)
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Table 8. The centrality of the simultaneous appearance network (institution type, region, department)

Unit of analysis

Degree centrality
Top ranked institutions
(Weighted degree/degree)

Betweenness Centrality
Top ranked institutions
(Calculation Result)

Closeness Centrality Top
ranked institutions
(Calculation Result)

Educational institutions>University

Educational

Institution Type (Major)

Governmental Agencies>Public
institutions (634 / 18)

Agencies>Public
institutions (19.7)

Institution Type (Major) Educational
P . (1,701 / 23) institutions>University (94.1) | institutions>University (1)
Governmental Governmental

Agencies>Public
institutions (0.8077)

Institution Type (Major)

Private institutions>Other
institutions (333 / 17)

institutions (15.4)

Private institutions>Other

Private institutions>Other
institutions (0.7778)

Institution Type (Major)

Agencies>Administrative agency
(111 /12)

institutions>Foreign
University (5.7)

Institution Type (Major) Educational institutions>College Educational Educational
P . (165 / 15) institutions>College (7.3) | institutions>College (0.7241)
Governmental Foreign Foreign

institutions>Foreign
University (0.6563)

Region(City/Province

Seoul (724 / 18)

Seoul (1.8)

Seoul (1)

Region(City/Province

Gyeonggi-do (619 / 18)

Gyeonggi-do (1.8)

Gyeonggi-do (1)

Region(City/Province

Daejeon (285 / 17)

Chungcheongnam-do (1.8

)| Chungcheongnam-do (1)

== ==

Region(City/Province

Busan (228 / 17)

Gangwon-do (1.8)

Gangwon-do (1)

Region(City/Province)

Chungcheongnam-do (203 / 18)

Daegu (1.8)

Daegu (1)

Department type(Sub)

Civil engineering (1,231 / 33)

Civil engineering (913.9)

Civil engineering (0.6068)

Department type(Sub)

Disaster Prevention Engineering
(430 / 23)

Disaster Prevention
Engineering (457.5)

Disaster Prevention
Engineering (0.5462)

Department type(Sub)

Architectural engineering (389 / 15)

Safety Engineering (279)

Safety Engineering (0.5259)

Department type(Sub)

Environmental engineering (382 / 16)

Computer Engineering (240.8)

Urban Engineering (0.5035)

Department type(Sub)

Urban Engineering (323 / 16)

Clinical Health (217.6)

Environmental engineering (0.5)
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Fig. 7. Co—occurrence Network Map (Korea National
University of transportation)
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