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Abstract: As the frequency of natural disasters caused by climate change increases, academics and the general public
alike have become increasingly concerned with landcreep phenomena. This study applies text mining techniques,
particularly topic modeling and semantic network analysis, to text data collected from news articles and research
abstracts published between 1995 and 2024. The analysis of news articles highlights community response efforts,
government policies, and technology adoption, whereas the research abstracts focus on the geological characteristics
of landcreeps, prediction models, and the application of advanced technologies. Both the practical cases in the news
articles and the theoretical foundations and technical solutions in the research papers emphasize the importance of
a preventive approach. This study addresses an academic gap in the early stages of landcreep research and provides
important insights for future research and policy directions.
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Figure 1. The graph model of LDA.
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Table 1. Top 12 keywords from news articles.

Keyword Frequency Ratio

A ¥ (area) 172 82.7%
AFAFE] (landslide) 165 79.3%
X (occurrence) 157 75.5%
2 (landcreep) 155 74.5%
1) 3fj(damage) 142 68.3%
A A (Korea Forest Service) 126 60.6%
2]& (danger) 112 53.8%
Te](management) 109 52.4%
1.7 (rehabilitation) 107 51.4%
ZAKsurvey) 107 51.4%
A€ (plan) 99 47.6%

A ANinspection) 98 47.1%
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Figure 2. The wordcloud of news articles.

5 uys BelE clre Swe] 719=5e] 0% o)l
HIEE Herh o= deolx wad a4 Apde] gt o
Qg w8, 1)1 9 7Jghe] el W B eslo]

sl vl A AL e HoleEth
e, U] B AT FRE 2] 98 S0d
% 40719) =8 220] 20 7|92 sk Table 29}
Figure 33} 2t} A-l=FofAl= ‘FU=(landcreep)’ 719
E71362](90.0%)= Ao =2 Hes s, ol
= AR Al ZI9ER gE S o837 dhizelth v
O F ‘A (research)’ 7} 3435](85.0%), ‘HA¥(generation) |
323)(80.0%), ZATKresult) 7} 2931(72.5%), ‘54 (analysis)’
o] 283](70.0%)9] =2 RIEE Hch E3F X Y(area)’ (27
3], 67.5%), ‘E-A(characteristic)’ (213], 52.5%) 52| 7]¢
£ 50% ol4Fe] MES el ik ke Abape] 2ok
Z]%(landslide-prone area)’(183], 45.0%), ‘4=34(conduct)’
(183, 45.0%), “AMAFel(landslide)’(173], 42.5%), X|&
(topography)’(163], 40.0%), ‘A|-3(offer)’(153], 37.5%) 5
o] 7I¥EE i s B HieE Ktk ol2dt it




v L BRF 2 st

Table 2. Top 12 keywords from research abstracts.

Keyword Frequency  Ratio
w1 (landcreep) 36 90.0%
A H(research) 34 85.0%
dFA(generation) 32 80.0%
A (result) 29 72.5%
A4 (analysis) 28 70.0%
] & (area) 27 67.5%
E-A(characteristic) 21 52.5%
ARAFE %] 2FA] 9(landslide-prone area) 18 45.0%
Z=8¥(conduct) 18 45.0%
AFALE (landslide) 17 42.5%
A& (topography) 16 40.0%
A|-&-(offer) 15 37.5%
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Table 3. The number of news articles and research abstracts
by year.

Year News articles Research abstracts
2004 1 1
2005 1 3
2006 1 1
2007 0 0
2008 0 0
2009 1 0
2010 0 0
2011 1 0
2012 0 0
2013 11 0
2014 0
2015 3
2016 22 2
2017 22 0
2018 26 3
2019 5 8
2020 14 4
2021 46 7
2022 18 4
2023 31 2
2024 2 2
Sum 208 40
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Figure 5. LDA tunning index according to the number of topics on research abstracts.

309



310 SRR AR ER
Bajo] $-840] WolHiek, Wiz K7} i 2w At 2
Aol BHRaA AlsiElo], Zute] 1243 BEol
AshEc). Wb K 4] 719 ZAE Bes] Rstua
=, 7} E5jo] 343 34 7Kt 4-2o)4] Agolof Fek
#|#o] K& Z2As17] fIsto] LDA Rdlof =9 ~(K)E

HH e e e Bojel] $ja) AMgsis XS LDA
Eu) X #E(LDA tunning index)2t3l sh, SRY7A] chofst
o] Fg A7t AQkE o} ik tiiEZ| 02 Caoluan #|
H(Cao et al., 2009), Arun A]3E(Arun et al., 2010), Griffiths

A11438 A3Z (2025)

Deveaud A3 ¢34] E3] 4 57l $2=e] Fa% St
skelslo], £3) 47} ofuirk Sold A9 FRA Exbwrt
ek R0z peElgick olat P Amet HAA 9
NE Fstol, AT =B dolel] B9 AH E7 5 57
= 2gshck

2) 2 7Vt B4 AT
Sr2s 7)Ao thet =) mele o] An, A4 =9 4
67l B e 719lsek AR e Tt B sk

A| ¥(Griffiths and Steyvers, 2004), 712]3 Deveaud |3

(Deveaud et al., 2014)7} @itk o] = Caoluan A3} Arun 7|1AF W82 QoFste] Hejshd ohet At
A F= 1 Fho] 222, uhHo|| Griffiths X3¢} Deveaud E¥ DL 2 7|15Hslel A25e7 Qg WAsh= Al
ARE 7 glo] AN (2o K 2 Bk B APE Aol wrelo] diet ol B ohg eglol T YIS TR
R 43.29] ‘ldatuning’ 77|72 Baao] BT 40] WE ok ARA 2 o] AR B YEBo) thulald
2EE 1572 AL A7) 440 Woh S naste] AR A ok ARIS E3sk 9les Zyzath ol wak,
0] 29 52 A4stA ShirkNikita and Chaney, 4IRS ATH0 HUY Selolel et 4 2AbE
2016). Zegstar, olsf oS 93t iRt thAle whdsiar Qi
Yl 714 LDA $d AES Fedom ARe Aik v =Y Qb 450 % A4 B4 ¥ AR 9 A AR
71k Blolele] B 2 6/ AHekIThFigure 4). o]t A W s ol e o ook A% A
CaoJuan A3 AA| =Rt Heke wf 57} EFo)A S5 = AFRAS AGA] BEE 50 km W AFRAE B HEol8A]
ST} 7P WA Yehk e, Griffiths?} Deveaud A]3£7} A AT A, vsirt fleS IR =1L A AR
& ol E5io] ARt e Slo) folsbl 571 ol e Abate] F1ob W4 A4S Adlstel 27 sl
Sk B Btk 3L i 7|AF 7t SRRl wet = s Qi) o] Qojle FHRARAIEAL 7] B
Aol As) Baskn BAE defo) Aude] Faskhs ¥ Kool ot SRHALATE UAste] B ARIXE
=Rl A4S aEstod, B9 £E5 3 A SRk el S dHska Qlck
E30] Easresolution)} Ou]%] SHEES Folk WA Ed O gio) ofd Aol WAl By WA 1
FAIAIBIAEE At == HlolE 9] Z-9-oll= Caoluan A&7} 2 QR FAES tHRAL Qlek it AlkEels EEE S

S7jollA] FAA H2gke Ehyu), Griffiths 2]
X]X’]Oﬂki %/\—u X \:’% E-O]J— O]

Frofulet A ol

G o] Asd
T 7 me
A °J‘2b’fHFlgure 5). B0

=LojlA] 7R wke. whlg] © @z]edo)

Table 4. The result of topic modeling on news articles.
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No. Topic Keyword Ratio
. management, prevention, sit nterm react, nationwi
Prevention and response efforts a age ent, prevention, site, cqu te ez.isure, cact, 'a onwide, 29.3%
calamity, danger, plan, forest, information, evacuation
. . . . inspection, earthquake, site, safety, vulnerable, facilities,
Landslide-prone area inspection and prevention pecti qua; v . 24.1%
propulsion, expert, input, emergency, on this day, target
. inspection, phenomenon, ground, people, Gyeongnam, result
Need for landcreep prevention measures pection, phene o, & » people, Liyeongnam, > 18.8%
designation, reality, vicinity, find, official, professor
restoration, disaster, mountainous area, typhoon, heavy rain,
@ Need for landcreep area management concentration, influence, our country, landcreep area, geolo 12.0%
p £ 5 5 ry, p , 8 2y,
downpour, past
. . installation, scale, damage, Mt. Halla, primary factor, surveillance,
Unmanned landslide monitoring system . ’ ’ £ alfa, primary ’ > 9.1%
continuous, area, progress, service, sediment, measurement
. . . business, budget, Suncheon, secure, backup, reflection, member.
Suncheon city securing national funds > &t > ’ p: ’ > 6.7%

furtherance, Suncheon City, congress, national expenses
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Table 5. The number of news articles related to topics by year.

Topic @ @ (©) @ ® ® Total
2004 0 0 0 0 1 0 1
2005 0 0 0 0 1 0 1
2006 0 0 0 1 0 0 1
2007 0 0 0 0 0 0 0
2008 0 0 0 0 0 0 0
2009 0 0 0 0 1 0 1
2010 0 0 0 0 0 0 0
2011 0 0 0 1 0 0 1
2012 0 0 0 0 0 0 0
2013 0 0 3 8 0 0 11
2014 1 0 3 0 0 0 4
2015 0 0 0 1 1 0 2
2016 13 5 3 0 1 0 22
2017 13 4 3 1 0 1 22
2018 1 7 5 1 12 0 26
2019 2 2 0 1 0 0 5
2020 1 0 2 1 1 9 14
2021 21 5 13 3 0 4 46
2022 4 10 2 1 1 0 18
2023 17 4 5 0 0 31
2024 0 0 1 1 0 0 2
Sum 61 50 39 25 19 14 208
Ratio 29.3% 24.1% 18.8% 12.0% 9.1% 6.7% 100%
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st g™ ool nlxe &3kE FEekaAt & e 9l EoF BA, AR HEE B4 thRal 9ok FAd R
At AR ArolMs Wiy el 9 iR LRE) GIS9} AR, 2l g ARISTFS E8alo] x|
S Wkl WEE E3E O] QlojAl, Wugoe] Ay S} ke Hrlelal, AgA a(FHARE ek X HH
gk A o] B - 2oyl wE A8 AYE Alysle QRS = S7F HUE ) vl JEge 24
o 83t 7]01E & = & AoR Azt sl olget B4 B35 FEzogE YUY o=}
By @2 giy HUEY 9 9 Brieh wd 24l 7] 1 HSiE Aek=d a3t AHE AT = ok
&5 283t Aotk o] A= FE XA Bo|chterrestrial dmd Exi A =8 HeE ly de] AR &
LiDAR), =&, 721 FARIEE,, 71A[85(machine learning) £ golgt Auk= Table 70|tk £ @), @, @2 20184
59 7|&E olgato] gdd HEA 9 gl WS st o] &Aoo E IS Wl 9lon, E3] BY DL T
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Table 7. The number of research abstracts related to topics by year.

B4 1A 52 T Al gy Wy hse o5t
7 ERHoR mUEYe &~ ol WHES AAFm gt Topic D @ 020©® 0 @  ©®  Totl
ERL, BE] A EARS) WA AR B AlE 245 2004 0 0 1 00 1
of Y g YR ANSH AT EREo] Gk ol 2005 0 0 1 0 2 3
o s WY AlE oetn sl W Fad e 2006 0 0 0 10 1
2 Hae A 2 9ok 2007 0 0 0 0 0 0
£ @b gAY B B4, B, g, Ay 204 0 0 0 0 0 0
W AAH oot pRE Qolck o] GpEe Fgwy 2005 1 00 113
of WARH Mele) BOF Beld B, FE R M W EY 06 2 0 00 0 2
o T4 5o HASlel 1wy U BAS sefslay 017 0 0 00 00
Shglek ole Bol. &, U, ik T AF ookt 018 0 ! oo
Ae] gugAelr wofF el % AW W, gm0 2 1122 8
2 58 B BuUS dovlt 3 Q5L 1YY 20201 0 ! 2 0 4
ok R Al AR A7E B wage MAYr 0 2% b s T 00
& el ATt ool gk olefat e gy 202 5 0 b 00
Yol 9 ool Fask ATE sl AogA Bgef e 202 0 L L0 02
ohe ek A Zleld 4+ ole. .
59 G Fuze] A3 L A8y 54 BAF Sum 12 8 8 7 5 %
Table 6. The result of topic modeling on research abstracts
No. Topic Keyword Ratio
. L . resistivity, electricity, grasp, distribution, clay, commitment, data, o
D Electrical resistivity based analysis analysis, bottom, exploration, ground, stability, check 30.0%
@  Occurrence and restoration undergrounfl, landslide, slope, rainfall, judgment, top, influence, 20.0%
restore, adjacency, damage, forest land, steep slope
sediment, utilization, disaster, mountainous area, conjugation,
@  Landcreep monitoring and risk assessment  monitoring, damage area, inspection, classification, accuracy, 20.0%
aviation, apply, possible
Soil and fracture analysis and failure soil, crack, characteristic, seal, direction, geology, composition, 17.5%
characteristics breakdown, landcreep, into the landcreep, rock, nature 70
5  Geomorphological and geological analysis topography, landcreep area, region, change, practice, rating, 12.5%

microscopic, our country, cause, eroded soil, offer, contour line
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Figure 6. The network graph of news article.
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) oJulge] ol $AIste] ‘research’(AF), ‘analysis’ AFiAsh ol 2 ol gk A ARe] g s dx
(4], ‘generation’(TAY) T2 YWHSHA A=, olF & ShaL Qlok s ZIARE AREAR] tig ARIE S8l RISl
off g o] WY wAYSH B At 99 SaAdo] Al AAZEe R RS Algsial, Jao] ofgA Aoz
Z}=|lek. EgE ‘characteristic’(54]), ‘topography’(2]%), AR =25 HojEa Qi
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Figure 7. The network graph of research abstracts.
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