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ajH]gt Aot & A= 8lAE nlo]y 7| 2 3Ll Latent Dirichlet Allocation (LDA) @& o]-85}o] ¢ 1FA ¢ 53k
BAson, YED K4S Fa) AT 2AZ ATHE shlstarh. B 23 & 1279 AREAR LRE 4 dglon],
37}A] 53K Classic topic, Emerging topic, Stable topic) 22 L= 345}t 1993 HE] 2008 A 71A] A 393t AEZF 9 A5
Al(Classic topic)= “FAE”, “ALPFIP, “F2A A" 02 FAE|Glom, 2008 o] F T 34| & A-FA|(Emerging topic)
= “FEAAE”, “AAAP o2 EAE QT AR} gl d5A|(Stable topic)= “AA AW, “E|H 3}, “X]| A&,
“THYA AP, “olitdtgta A FAR”, AR A, “SirE e 2 R 4= SISt vIEY A B4 A3t 2008 o] doll=
“QrAglro] T4l FAF LM, 2008 o] Fofl= “FE| XA o] T4l AT 2 A A= “RA AT X7 Y] HA A A
B35 B4, GARe A tigt o] s E Al g sl 997t it

F90|: XTSI3x|, SAE Dofd, B Cl2/22 2, 75 24, HEYT 2

ABSTRACT: The Journal of the Geological Society of Korea (JGSK) is the first geological academic journal in South Korea, actively publishing
scholarly articles and research since 1964. JGSK covers various geological research topics, including petrology, mineralogy, geophysics,
soil and hydrogeology, sedimentology, and engineering geology. With the expansion of interdisciplinary research, the scope of research topics
has broadened. Despite numerous studies focusing on specific fields within geology over the past few decades, comprehensive research
targeting JSGK remains limited. Therefore, this study employed the latent Dirichlet Allocation (LDA) model, a text-mining technique, to
analyze research topics and trends within JGSK. Additionally, network analysis was conducted to identify the relationship between topics
over different periods. Based on the results of the LDA mode, 12 primary research topics were identified and classified into three trends through
trend analysis. Classic topics prominent from 1993 to 2008 included “petrology”, “paleontology”, and “structural geology”. Emerging topics,
gaining prominence after 2008, encompassed “hydrogeology” and “geoheritage”. Stable topics, which have maintained a consistent presence,
included “geochronology”, sedimentology”, “geophysics”, “isotope geology”, “carbon capture and storage”, “environmental geology” and
“volcanology”. Network analysis indicated that “petrology" was the central topic before 2008, while “hydrogeology” emerged as the central
topic after 2008. The findings of this study provided a comprehensive analysis of the research trends in JGSK, offering insights into its historical
development and future directions.

Key words: Journal of the Geological Society of Korea, text mining, Latent Dirichlet Allocation, trend analysis, network analysis

Copyright © The Geological Society of Korea 2024



1TLME

=W A& shs d#E5h= sheR| ¢l “A A3 A" = 1964
Wol| A7+ o] 2 ookt A At Eobs thEH
8] st st FES AEYsh EY L &
2|5}, E4s}, 2255t 5 ot #okY] At A3t
TaEon, S Ads A4 7|28 A= H 58
gh A& sigieh Ao “A AT A= 7] At
ERAA 2ot ¥ 92 f9Y dFFAEY =EEol Al
A= glom, o]o g 2L 5 A|A S Badol o
FEI ok 22l dlolE st a3 gt
oFe) B o|HE ARAOR BASL, on|S maehs
W E} B4 (Meta-Analysis), Y E$ T B4 (Network analy-
sis), 7] A|8+5(Machine learning), BIAE njo]Y(text min-
ing) 5 Tkl HES H8ele] SEtloleE BT A
F50| =9k

YAE vloge vy YA doledlH $-83 4

5 22017, 0% PRI Y WA= 7|4S ©
wjsto, shs ie] ) B 9 A7 B B4 583}
A 8= 4 Qi (McCurley and Jawitz, 2017; Salloum
et al., 2018). 53], EY YL H]H g €A E glo]go]
A A= e FAE FESHL, ZF A7 o' FAIE
OR3 JeA FEHe R Rdgste 7HoR, TRt
Hopo|A I f-840] dFH3L UthBlei and Lafferty,
2009). Latent Dirichlet Allocation (LDA)= TEZQ &
Yy goR, BA UHH 2 247 ofel 242
A=) Qov], 7 FA B4 dojBe] RER Hel
th= 7ol 719k 31 Qlch(Jelodar et al., 2019).

29 7% 47 § LDA 20 ALgsto] afat Ropol
FAE 22011, 0] 12 FHS G4 Fela7t o
4= ZA18}Fe) Das et al. (2016)-2 Transportation research
board annual meetingso]| 4] 2008 {5 2014714 & 8
ZHEHEE F 15357809 =5 A 2 Latent Dirichlet
Allocation (LDA) =93 A-§-5o], o852 3 ol W
A= o] Q= FAE 228t E5L Sun and Yin (2017)
© LDA m9S wERolo] HEsto] WERoke] chyt

heA] Yol YA =] Q= dFAE 231, 35 &
# o] 7 ME QL BAL Bo) ol 7 ATAS Bl
St} Sharma ef al. (2022)2 LDA BE-g AnlE AJg] &
ofoll Hg3lof loTe} BelEl A2 AT BHL B
t}. Hidayatullah ef al. (2019)2 EYE| H|o|E|E LDA &

12}

Wi BAste] ) AR, 714 o, X7 AR 5 7]
9H 2247} PAE FAS5E EE8, 7 Ao 75 2
Aol EAES 4|75 sk Lot AQeke gatom
LDA 28 7)5F £3 18 7= 255 AHo]t.

ok
A

U Ast EobE difer #3% 2 A=
+= Sang and Chung (1990)0] u]=*]218}3 3](American
Geological Institute, AGI)o| A Al zdh= X&) B&4|
AE ol-gsto] “R| A3 A7, “FAXE” & of2] AFa
oA WP =2 HATI LT, 1990d oK A=
o] F& % ofiA] AhxAbel| HFH U= FUSHA
t}. Heo and Kim (2018)-2 “Z}2H73 2| & of] Az E 24|
=2 e AFFAE ERok 532 siAsksich
Kim, T. et al. (2021)2 “ALEF A7) AAH =5 A
AE e s LDA RS A8t A1LFAE =575t
3, 720 B A-Ede B4R e, EHD B4
Bl AlE A=A A8 el 71 o
T=2 A7 Y 2382 Ay HESH L FAE &
Fohe WA 7] wiiel, A&t Ate] MRkAl 5
= Hostrlol= AlRHHEA SHA w2 A0 &
A5kt Kim, T. et al. (2021)2 o] 23t £AIE 3235}
Aol ERREPS ARSte] #49 agdE =Y
o= Aot

wehA, & A= “AATIA | ANE =7 AAE
o2 LDA 2ag Hgeigon, md Al B )
AFFAE ER7E SHL 2) £RE AFFAE HR LR
A+ FFE 25t 54 AAsIRLeH, 3) HEYZ &
4g Bal Aok Al AFFA ARAL o
Qosct. olF oz AT GASL B
ol Eolat, B AWskd Aol dg BLL AT
17 3

¢

i

2

i
N o

Of

4
3 N

2. A

2.1. IOIH &8 L MK

2 dAelds U ghe dlolEHolA FA Alo]EQ
RISS (Research Information Sharing Service)ol|A] “X]Z
5|27 2] ATHA =0l 1964 198 13 5E 2023 598 4
I7HA| F 607 EWE =5 F 1,8328S RS
“AYBESIA ] AT B S 30470, AT
Z =R £k x&EFHo07 Z7)EM= A (linear slope =
1.01, R*=0.84, p < 0.05)2 B2 1).

tlole MA 2= 29 29 o] £3stqict “x| 253
Aol ARE =22 HEtH ol B (A E, FAof, 28)E &2
A9 AR R ARESIH o, =28 Y= AT
FFS elst] sl AT =] =& HlolE=
=9 B AR ofn| 5 theFRt FEjart EA 5t
HIAE 24 A ojgfgo] leBR, Y& HolHE ZEHF
sto] 25T R F H|o]E & HolA7|(white space)
¢} F=Z(punctuation mark)S 7|02 BEAS tho|Z



W3] 7| = EE 3K tokenization)E AA|}H o H, EAF U
oflA] Ap EHAIRE B4 o BashA] g2 WAL A i
Ao} 22 Tho(is, the, that, was T)F A|A3L7| Sl3 &8
o] A (stopwords dictionary)S o|-&35}o] A2l =
99 8835 =017] f8l oY AAl, 5= ¥4 T 22 9
& A5k FolE Yo R Hsy] e AMgsh=
o7t FZ(stemming) WS ARSI H|AE flolE
AA 2= oo ApAo| A 2] 2to] B2 2] ¢l NLTK (Bird et

o 1800 70
o

T 1500 ~60
3 5
=} F50 =
21200+ S
o) E—
o 408
o 900 o
£ L300
g —
o 600+ 3
> (20 £
e=] -
©

S 300 L 10%
e

s |

O

O = T T T T T 0
1963 1973 1983 1993 2003 2013 2023
Year

Fig. 1. The number of publications per year (black line plot)
and the cumulative number of publications (grey area plot) in
the Journal of the Geological Society of Korea (JGSK) from
1964 to 2023.

Raw data

As the relationship between earthquakes and active faults (AF) is... |

'

Text preprocessing

Converting uppercase to lowercase

’ as the relationship between earthquakes and active faults (af) is... |

'

Tokenization based on whitespace and punctuation

‘ [as, the, relationship, between, earthquakes, and, active, faults, (af), is...] |

y

Removing punctuations and stopwords

l [relationship, earthquakes, active, faults, af...] I

'

Reducing words to their word stem

’ [relationship, earthquak, activ, fault, af...] |

Fig. 2. Flowchart of text processing for topic modeling.
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Fig. 3. Schematic of the LDA model. The nodes represent the
random variables. The observed node is shaded as grey, and
latent nodes are unshaded. The direction of the arrow indicates
the influence from the input node to the response node.
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Table 1. Notation of variables and parameters used in this study.

HA

Notation Value Description
Indices
d Index of documents
k Index of topics
¢ Index of years
In LDA
a 0.01 Dirichlet prior on the per-document topic distribution (hyperparameter)
7 0.1 Dirichlet prior on the per-topic word distribution (hyperparameter)
0, Topic distribution of document d
0, Distribution of topic k in document d
B, Word distribution of topic k&
EF Topic assignment from in word »
Wy, Observed word n in document d
K 12 Number of topics
D 1,798 Number of documents
14 2,113 Number of unique words in the LDA vocabulary
N 103,210 Total number of words in all documents
2 BE 5 Q Adoln, UriA A5 WAHo] ¢ 2 Tolo) SREE(G)9H EA) T FAIY FBEE(G)
£ A AS(latent variable)ole. 3 P AT Z = Uehtn, FAo] 42 golo] HFHES vigoz B
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2R3, “FA3P, “AF=3p, A He, “x|d
fAP i} o] “x| A 8tE] 2] 9] =T iR A A oA EFE L
U= AR} “olhtstera X5 AR, “FHa XE
St o] 71584 AFFAIE 2R 4 Uitk 97
FA E ERE 2RE vge g, “XAetE|R| ol AxfE
AFFAE =252 A7 ste] skt

“LA8P(Topic #1)= A 9] 714, 74, X 9 ¥}t
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HA e} Fok= HAAARE | X]3keH] E4J(Oh et al., 1995;
Park, 2009; Jeong and Oh, 2021), 353} vl 10} 13
(Hwang and Choi, 2001; Hwang and Kim, 2006; Hwang
et al., 2007)2 HAH thefet dF-S0] Y= Ak

“I =3P (Topic #2)2 it AL} 272 At
= Bofz, AA =8 F °F 10.83%S A5t e
3} Hol= 31y 7188 o] 83t 1137 E4(Paik ef al., 1998;
Hwang et al., 2002; Kim et al., 2011; Park and Park, 2017)
I HHE =2E0] Uem, Fe=E(Conodont) 34
o83t d4(Lee, 1990; Lee et al., 1993; Park, 1993, 1996;
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£ 3313 Qlom, XX #E ASARE(Shin et al.,
2016; Jo and Jeen, 2018; Lee, C. et al., 2019; Jung et al.,
2021), A EA|2E(Park ef al., 2013; Park, Y.G. et al., 2015;
Mok et al., 2018), EJGE 2 X5l $HoKHa et al., 2016;
Noh et al., 2018; Kim, J.J. et al., 2020; Lee, S. et al., 2022)
I BHEH =wso] AU, A3A s B8 At
& AFLEE 2R3}t Yoon ef al., 2016; Kim, G.B. et
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Table 2. Summary of research topics and key themes identified through Latent Dirichlet Allocation (LDA) model. The research
types are classified based on the categorization system used by the JGSK for its publications, distinguishing between general research

topics and applied research topics.

Topic (ratio)” Topic label Keyword (top-10) Research type
Topic #1 petrology granit, metamorph, igneous, magma, belt, granitoid, miner,  general
(14.24%) crystal, rhyolit, massif research topic
Topic #2 paleontology format, deposit, fossil, dinosaur, faci, gotjaw, mudston, general
(10.83%) sandston, footprint, sedimentari research topic
Topic #3 hydrogeology groundwat, water, level, well monitor, soil, recharg, general
(10.50%) hydrocarbon, stream, pump research topic
Topic #4 geochronology basin, age, zircon, u-pb, format, group, shrimp, tuff, volcan,  general
(9.95%) strata research topic
Topic #5 structural geology fault, zone, esr, deform, goug quaternary, slip, shear, stress,  general
(9.43%) yangsan research topic
Topic #6 sedimentology sediment, diatom, sea, core, lake, tephra, assemblage, unit,  general
(8.98%) flat, pollen research topic
Topic #7 geophysics earthquak, seismic, signal, osl, magnitude, station, general
(8.87%) anomaly, survey, date, hazard, quartz, wave research topic
Topic #8 environmental geology contamin, uranium, heavi, miner, metal, mine, industri, sp., ~ general
(5.62%) bacteria, pollut, research topic
Topic #9 volcanology lava, volcan, jeju, erupt, volcano, flow, island, slab, basalt ~ general
(4.94%) scoria research topic
Topic #10 geoheritage geopark, nation, heritage, geoheritage, geosit, educ, general
(4.56%) protect, stone, global, intern research topic
Topic #11 isotope geology isotop, oxygen, carbon, ice, water, meteorit, separ, stream,  applied
(6.29%) hydrograph, dune research topic
Topic #12 carbon capture and storage Inject, storag, dioxid, carbon, simul, three-dimens, numer,  applied
(5.79%) poro, trap, miner research topic

"Note: The percentages indicate the proportion of the total corpus represented by each topic.

“21 A AP (Topic #4)> A 7-2] HARE 4, 34 9l
A5 BEA7IE BAFALr AYsh= 7Ie=, WA =
T 5 9 9.95%F AAIHATE A D Ahst Hofof| &3 A
52 U-Pb A&7 WS &8st A5 2 449 3
A X71E X% =5(Park ef al., 2011; Chae et al., 2019;
Choi and Kwon, 2019; Kim, M.J. et al., 2021; Lee, B.C.
et al.,2022)0] F5 o|F3lom, T4 &4 " UXZp7] A
= &3l AEAAHE 578% A-HKang and Kim, 2000;
Kim, W. et al., 2002; Kang and Paik, 2013)%= Tk £A)
k.

“F2A Y (Topic #5)2 A\2te] WY} 728 A7
She Hobm, WA =8 5 9.43%% Aagich. F2A2
5} Hol= 585 9 EXJ(Hong and Lee, 2012; Bae and
Lee, 2016; Park et al., 2020), A7 &5 9D 713=A B
X(Hwang, 1994; Chang and Baek, 1995; Chang, 2001; Jang
and Jeong, 2005)¢} #AE HGLE0] 31812, ESR (Electron
Spin Resonance)a} OSL (Optically Stimulated Luminescence)
2 Agstel B0l BEAY U B4 B Aol

ZAY5FFcHLee and Hong, 2007; Bae and Lee, 2014; Weon
and Lee, 2018).

“E23"(Topic #6)& HEe] Y47 54 288 o
e Hokm, AR 18 % oF 8.98%2 A3tk B4
= 248 53 133 97(Bak et al., 2007; Ryu et al.,
2008; Jun et al., 2009; Bak ef al., 2010), X|3}s} 24 o
8= 3K Ryu et al., 2005; Kim and Park, 2006; Chang
and Nam, 2011) 5 &3 £43& 53 1874 sfj4sta
A} sk thab A5 A=

“A|F-E 28 (Topic #7) A X1k, 58, 2714 5 £
29l A Tl AT HEF2e =94 S 24
Bt BolR, AA| =7 5 9F 8.87%E AA|sHth. A&
25} Hok= 2|2 2 X|Z "} £4(Shin and Baag, 1996;
Sheen and Shin, 2010; Sheen, 2015; Son et al., 2022), =
SRAP IS BEe AR-AR (2R B4 (Kim, DH.
et al., 2002; Park et al., 2002)% thofFst L2288 4
T=°| Ao, 552D (Deep learning) H 54l
Ae 2ae A7 9 Afesh BRE A (Lee ef al.
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Fig. 4. The wordcloud of each geological research topic (k = 12) in the JGSK. The size of the word represents the proportion
of the word in the topic . Topics highlighted with a red dashed border (Topic #11 and Topic #12) are classified as applied research
topics.
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Fig. 5. The annual proportion of each geological research topic (k = 12) in the JGSK using data from 1993 onwards. The line
plots show the status (emerging, classic, and stable) of each research topic with different colors (red, blue, and grey). Statistics
performed by Wald test with the linear regression coefficient (‘p < 0.05 and ““p < 0.01). Topics highlighted with a red dashed
border (Topic #11 and Topic #12) are classified as applied research topics.
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Fig. 6. The association network across three periods: (a) # < 1993, (b) 1993 <¢ < 2008, and (c) > 2008. Nodes represent the
research topics and edges represent the association weight (w). The thickness of the edges indicates the strength of the association
between topics. The trend status (emerging, classic, and stable) of each topics is represented with different colors (red, blue, and

grey).
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