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ABSTRACT

Since the 2000s, there has been a rapid increase in studies related to resilience in various fields, including natural
sciences and engineering, social sciences, culture/arts/sports, and medical sciences/psychology. To analyze the trend
in domestic research on resilience, this study conducted a frequency analysis on 6,590 studies, including 371 studies
related to climate change and urban disasters, and a keyword & network analysis of 301 studies with abstracts.
The frequency of domestic research on urban climate change and disasters has been increasing since 2011.
Frequency and keyword analysis showed that “region” and “disaster” drew the maximum attention from
researchers in the fields of climate change and urban disasters, and such studies have focused on keywords such
as “management,” “impact,” and “assessment.” The LDA(Latent Dirichlet Allocation) and network analysis
showed that the key topics of related studies in Korea could be summarized as 1) impact of disasters, 2)
management plans for response, and 3) establishment of an assessment framework. The objectives of this study
are to determine the trend in domestic research on resilience in the fields of climate change and urban disasters,
to set the direction for further research, and to provide a knowledge base for future investigations. The result
of this study are also expected to provide a basis for consideration in setting the space and the extent of disasters
to deal with resilience.
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Z]% UN International Strategy for Disaster Reduction (UN
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Table 1. Example of Document-Word matrix

Resilience Disaster Sustainability Index  City
Docl 7 0 2 2
Doc2 4 3 1 0 3
Doc2 1 5 0 4 2
DocN 11 7 2 1 2
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o Topic 1 Topic 2 Topic 3

-

d T " : Ecology Big Data Market
q Topic Modeling Environment Deep Learning Price

91 < - LDA Model - Protect Text Analysis Demand

4 J — Park Data Science Trade
o — Sustainability Al Depression

Recovery Text Mining Competetion
Document
Fig. 1. Example of LDA Topic Modeling.
Probability that Keyword A & B 29 7|iErte] ATEMN vehal, AEARe] witto] o

appears in the Document at Seme Time
1

A ANB B

Probability that Keyword A
appears in the Document

Probability that Keyword B
appears in the Document

Fig. 2. Relationship between two keywords.

%, BEerely, Beluey, B, 38, 43094, o
Aejols, Aol Biete] B U Bgo] A 5 4

2] S AA WAE AR ©]% Table 13} o] £A-
WA A TEe0] o]F BAo] Leht BARSo] Ml
(term frequency, TF) 7[8-& S3f 28 A& YARQ] vl
S Sjofdt 4 glom, o] ] WA HIEATH e A
S5 71917} Zeskths 28 oujgith o] F el o
3 (column sum)& F5 A% BAoIAe] 7YS WEsS
11]_01-81— 2= o]ocq /\] ]oﬂ&li _1?_/\-]8 HEO]_Og] Q- 0]_% Ho]'
WS Bgatel 79l Edls BAS Sk

£9) el Folal BAN $77 FAS Wasks
A HHELR, & dFAe B mdE gy F M
2] AMEEAL Q1= Latent Dirichlet Allocation (LDA) &
(Blei et al, 2003)S o]-€3}%t} LDAL: 24|2] 74 (K=
eyl oS Erlz EAo) 5 siglce] BEE 2 4
W 4 s 249 T2 At el e 3
ol WRIEOIT). oF AE T FUS Faf 2 BAO
ol =4, LAt Aol gk %01 = It Fig 12
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W 7FeH| shyoltt (Kim et al., 2015a).

Q.

T4E 719 HEATANA B9 AVe dETA
A (Degree centrality)S oln|alm, AzZS ufjsfEAlA

(e}
(Betweenness centrality)2 2Jnjgit}. AAZAEE EATH
FA7Y drp w2 F=A01ek A (Kim and Lee, 2017)%] 0]

TR Ttk AEE, Ad5ado] sohe A2 A+
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TE EE55ke B9 SHAAY 7IHEE SHeE AT
= Zlo] ad}A o]} (Park and Na, 2016; Kim and Lee, 2017;
2019).
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Table 2. Number of resilience studies by research area
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mNatural Sciences and Engineering Social Sciences

mCulturefArts /Sports Iedical Sciences/Psychology

Fig. 3. Number of resilience studies.

Research Area ~'80  81~85 '86~'90 91~'95 '96~'00 ‘01~05 ‘06~'10 ‘11~'15 ‘16~'19  Sum
Natural Sciences and 2 3 12 16 34 76 102 232 344 821
Engineering
Social Sciences 4 9 28 30 54 109 374 934 1,145 2,687
Culture/Arts/Sports 1 6 13 30 229 267 546
Medical Sciences 3 4 7 103 322 96 1,131 2,536
/Psychology
Total 9 12 44 47 101 301 828 2361 2887 6590
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Fig. 4. Number of resilien.ce studies about climate 2= glom, Fig, 59} go] HLog £42 o5 7|Y=9] H]
change & urban disaster.
Table 3. Top 15 Keywords Frequency
Total Period
Rank ~2010 2011~2015 2016~2019
Keyword ‘Frequency
Keyword Frequency Keyword Frequency Keyword Frequency

1 Resilience (3]53) 1,662 Developm-ent (7]'2) 66 Resilience (3]&3) 481 Resilience (3]53) 1,123
2 Disaster (') 1,141 Resilience (315) 58 Region (1) 196 Disaster (4 956
3 Region (%) 912 Indicator (*] ) 49 Society (AH3]) 193 Region (#19}) 672
4 Society (AH2]) 728 Region (#19}) 44 City (A1) 181 Society (AH2]) 529
5 City (=A)) 719 Housing (5-2}) 42 Disaster (A1) 173 City (=A)) 501
6  Managem-ent (&2]) 476 Assessment (H 7} 39 System (A]2=8l) 135 Managem-ent (¥+2]) 359
7 Indicator (*]13£) 383 City (=4 37 Damage (313) 127 Impact (%) 266
8 System (A 225l 368 Permission (3]7}) 33 Flood (&) 115 Indicator (*]3%) 238
9 Impact (43 357 Vulnerabil-ity (3124) 26 Managem-ent (#2]) 106 System (A] =) 228
10 Assessment (7} 348 Change (*¥3}) 26 Planning (718)) 104 Planning (71%)) 227
11  Developm-ent (') 339 Action (€]) 25 Policy (8 #) 100 Assessment (% 7}) 215
12 Planning (#]2) 339 Character-istic (54) 24 Vulnerabil-ity (3 2F4) 98 Policy (8 d) 210
13 Damage (<13H) 331 Ecosystem (4Ei7) 24 A E (Indicator) 9 C“‘(’;f]it_; bg;;nge 206
14 Policy (%8 #) 320 Restoration (5-91) 24 Assessment (371 94 Developm-ent (71') 202
15 Climae Change 5, Farthquake fesistant Facility (414 90 Damage (A1) 187

(71513} (=)
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Table 4. Top 15 Keywords by Topic Group

Rank Topic A: Disaster Impact Topic B: Management Plan Topic C: Assessment Framework
1 Disaster (A]) City (=A]) Indicator (%] 3)
2 Society (A}3]) Region (A]9) Region (A9)
3 Region (A ) Planning (&) Vulnerability (3] <d)
4 Impact (%) Society (AF2]) Development (7] )
5 Community (F&) System (A]2~®l) Damage (J]3l)
6 Policy (4 #) Flood (&) Climate Change (7]%¥3})
7 Safety (QFH) Change (*¥3}) Restoration (3-9)
8 Factor (£.91) Development (7]3) Facility (A1)
9 System (A] 2=®l) Environment (¥+7) Climate (7]1%)
10 Capacity (9 &) Ecology (AJ¥El) Change (¥13})
11 Response (H-8) Adaptation (8-3) City (=A])
12 Damage (33l Risk ($1€) Cost (H]-8)
13 Activity (%) Policy (%8 #) Prevention of Disaster (%)
14 Recovery (5-7) Climate (7]1%) Variable (‘<)
15 Organization (Z3]) Impact (4 3F) Use (°]€)
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Fig. 6. Trend of topic modeling (Relative ratio = 1.0).
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Table 5. Result of Degree Centrality Analysis
Rank Keyword Degree Centrality
1 Region (A9) 0.861
2 Society (AH2]) 0.833
3 Disaster () 0.417
4 Impact (33 0.417
5 Climate Change (7] 33} 0.389
6 Development (711'2) 0.361
7 Policy (%8 #) 0.361
8 Management (#2]) 0.333
9 Damage (3 3) 0.278
10 City (ZA]) 0.250
11 Environment (¥+73) 0.250
12 Assessment (%371 0.222
13 Response (TH-3) 0.222
14 System (X <€) 0222
15 Planning (A8)) 0.194
B . NN Za
: .t ;‘ié'} :«. -

ok

(b) 2011~2015

72

(c) 2016~2019

Fig. 8. Trend of Keyword Network Analysis about climate change & urban disaster3).

2) The keyword in Fig. 7. is shown in Korean because it is the result of keyword network analysis on Korean studies.

3) The keyword in Fig. 8. is shown in Korean because it is the result of keyword network analysis on Korean studies.
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Table 6. Trend of Degree Centrality Analysis

~2010 2011~2015 2016~2019

M Kewen 2O Keyword Comtlty Keyword Commty
1 Development (7H%) 0.576 Region (A]9}) 0.857 Society (A}2)]) 0.520
2 Region (A]<) 0.545 Society (AF&]) 0.743 Region (A1) 0.480
3 Change (¥13}) 0.485 Impact (%) 0.457 Policy (¢ #)) 0.300
4 Characteristic (579) 0.333 Disaster (A]'d) 0.4 Environment (¥+7) 0.280
5 Comparison (H] L) 0.303 Assessment (33 7}) 0.371 Characteristic (579) 0.280
6 Assessment (37} 0.303 Development (7] 5) 0314 Impact (4 3F) 0.260
7 Use (°]8) 0.212 Planning (7] 2]) 0.286 Demage (33l) 0.240
8 Function (7]%) 0.212 Policy (8 2) 0.286 Climate Change (71313} 0.220
9 Capacity (&%) 0.212 System (A] 2=®l) 0.286 Management (Z2]) 0.220
10  Management (&2]) 0.212 Capacity (&3) 0.257 Planning (71 &)) 0.200
1 City (A1) 0.121 Adaptation (8-S 0.229 Case (A1) 0.200
12 Ecosystem (JEiA)  0.121 City (2] 0.229 System (A] 28l 0.180
13 Structure (T-3) 0.121 Climate Change (7] 3%13}) 0.229 Development (7H) 0.180
14 Factor (2.91) 0.091 Management (&2]) 0.229 Theory (°]&) 0.160
15 Relation (ZA]) 0.091 Environment (¥+73) 0.171 Response (tH-%) 0.160
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Table 7. Trend of Betweenness Centrality Analysis
~2010 2011~2015 2016~2019
Rank Keyword th;:z:;?;ss Keyword th;:z:;?;ss Keyword BCCZ?;?;SS
1 Development (7}4) 0.349 Region (X]9)) 0.433 Society (A}2]) 0.332
2 Region (A]4) 0.285 Society (AF&]) 0.318 Region (A]<) 0.299
3 Change (3} 0.231 City (=21 0.058 Demage (3131 0.090
4 Characteristic (573) 0.101 Assessment (371 0.043 Management (Z2]) 0.075
5 Function (7]%) 0.069 Impact (%43 0.028 Impact (%) 0.061
6 Structure (%) 0.061 Disaster (') 0.024 Planning (#]¥)) 0.058
7 City (=A]) 0.061 Planning (7)) 0.014 System (A 2=2l) 0.055
8 Factor (£.91) 0.061 Development (7) 0.011 Disaster (A ) 0.054
9 Ecosystem (X EA]) 0.061 Policy (8 #}) 0.009 Climate Change (71393} 0.054
10 Assessment (%87} 0.029 Adaptation (&% 0.008 Environment (¥-73) 0.053
11 Comparison (H]x2) 0.028 System (A] 2=El) 0.006 Characteristic (5-79) 0.053
12 Use (°]€) 0.01 Capacity (53) 0.003 Policy (8 &) 0.051
13 Capacity (&%) 0.006 Climate Change (7] 313} 0.003 Assessment (3 7}) 0.040
14 Management (Zz]) 0.002 Management (Z2]) 0.001 Development (72) 0.030
15 - - Environment (7)) 0.001 Response (t-5) 0.030
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