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ABSTRACT

Since the mid-twentieth century, geology has gradually evolved as an interdisciplinary context in South Korea. The journal of
Economic and Environmental Geology (EEG) has a long history of over 52 years and published interdisciplinary articles based on
geology. In this study, we performed a literature review using topic modeling based on Latent Dirichlet Allocation (LDA), an
unsupervised machine learning model, to identify geological topics, historical trends (classic topics and emerging topics), and
association by analyzing titles, keywords, and abstracts of 2,571 publications in EEG during 1968-2020. The results showed that 8
topics (‘petrology and geochemistry’, ‘hydrology and hydrogeology’, ‘economic geology’, ‘volcanology’, ‘soil contaminant and
remediation’, ‘general and structural geology’, ‘geophysics and geophysical exploration’, and ‘clay mineral’) were identified in the
EEG. Before 1994, classic topics (‘economic geology’, ‘volcanology’, and ‘general and structure geology’) were dominant research
trends. After 1994, emerging topics (‘hydrology and hydrogeology’, ‘soil contaminant and remediation’, ‘clay mineral’) have arisen,
and its portion has gradually increased. The result of association analysis showed that EEG tends to be more comprehensive based on
‘economic geology’. Our results provide understanding of how geological research topics branch out and merge with other fields using
a useful literature review tool for geological research in South Korea.
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Fig. 1. Total number of publications per year and cumulative
number of publications from 1968 to 2020 published in Economic
and Environmental Geology (EEG). The turn point year (1994)
when the journal was renamed is shown with a black dashed line.
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Fig. 2. Flowchart of data processing for topic modeling from
Journal of Economic and Environmental Geology.
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Fig. 3. Schematics of Latent Dirichlet Allocation (LDA) graphical
model. Observed node (words of the documents) is shaded as
grey. Rectangles are plate notation, which denotes replication.

Table 1. Notation of variables and parameters used in this study

Notation ~ Value Description
Indices
d Index of documents
k Index of topics
t Index of years
In LDA
a 0.01 Dirichlet prior on the per-document topic
distribution (hyperparameter)
n 0.1 Dirichlet prior on the per-topic word
distribution (hyperparameter)
0, Topic distribution of document d
Ok Distribution of topic £ in document d
B Word distribution of topic &
Zn Topic assignment from 6, in word »
Wy Observed word »n in document d
K 10 Number of topics
D 2,571 Number of documents
14 17,242 Number of unique words in the LDA
vocabulary
N 314,248  Total number of words in all documents

P(Br.x O1.p 2105 WD)
K D N
= Hp(ﬂil ) z A 77)( z P2 ODPW 4| Bk Zd,n)j
i=1 d=1 n=1

)

oA71A, Wi a2t ne FAIRE Tolef E BFo
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Table 2. Topics and top-10 related words per topics

Topic (ratio)

Topic label

Keyword (top-10)

Topic 1 (9.46%)

Petrology and geochemistry

granite element, foliated, rock, ppm, uranium, asbestos, content,
geochemical, area

Topic 2 (12.08%)

Hydrology and hydrogeology

water, groundwater, sample, ph, reaction, metal, concentration, river, sample,
stream

Topic 3 (25.08%)

Economic geology

stage, fluid, deposit, vein, ore, mineral, inclusion, skarn, temperature, quartz

Topic 4 (10.58%)

Volcanology

granite, rock, age, volcanic, tuff, formation, lava, island, alkali, basalt

Topic 5 (10.35%)

Soil contaminant and remediation

soil, contaminant, heavy, metal, groundwater, water, weather, removal, cd, pb

Topic 6 (11.72%)

General and structural geology

basin, formation, fault, okcheon, age, fold, structure, group, tectonic, direction

Topic 7 (13.02%)

Geophysics and geophysical
exploration

fault, landslide, gravity, magnet, seismic, model, velocity, map, slope,
anomaly

Topic 8 (7.72%) Clay mineral clay, layer, kaolin, kaolinite, medicine, mineral, deposit, rock, zone, heat
3. Ao} U £9| (Topic )& 54 A W x[FolA AFT AlRE i
o QS FE U ATAIHOR B4 Fal
3.1, EmgHao| Al N2 HTEH ¥ 22 L =HEZo| 25 o2 9llthLee ef al, 1997; Lee
Egudall DA RElo] F0]2] 2R of djs) &gt and Lee, 1997; Na ef al., 1997; Yin et al., 2013) E3],

ZA|9] AR el

A QAP EEEiaL, Aoe B R SHYRE IR she B2 el EAs)

THo R st Aok AP Agoez FA9 T4 &o 0 (Kim and Kim, 1990; Kim et al., 1994; Na et al.,
£ 5, 10, 15, 20, 30, 5002 AAste] HAYS HA|s) 1997) E91¥aE o] &3 AF=% Eds] Y=t
g on, 7|20 ALLSI XA A ATHEAA S 2 = (Chon ef al, 1991; Kim, 1986; Park, 1997; Shin and
Aol Higt Tolo] AdE Astdle W FA412 e Kagami, 1996). =4, &3 B 42|28 (Topic 2y

rln £ mlm

|

1002 AAst= Ao] 7} Agkst A

g o

o= FAEHA Ao EASte L9=E Y AAVIEH ﬂ”@ﬂﬁﬂ
CAFNME A W do] F AWAS Hofshr] @ LHdEd BEA4S FEske wieel 2 HSE AAEA
FAE AQdstal FARE FAIE 22 FAl 15
of & /e A4t AR EFsHT 4
BH% Aol Al H]Fo] Z thol 104E YE3st3 ou:1 9l Qou(Kim er al, 2014; Lee et al., 2014), |3} Y| 4=

ol
-

Ch(Lee et al., 2001; Yang et al., 2008). £3|, n|yEL
o o3t Aok W IS HURgE =EE0] £t

1_ =

dolSE B OR A FAIE WHshalth(Table 2). 2 AS5A B A5k frgoll tish ohefet o ® sfl4s)
dg B4 A3lE vfgto g «okAsh il x| Lglsh, 8 A tH(Hamm et al., 2005; Ko et al., 2005; Hyun et al.,
o W =g AP, PAFEP, Shakel, cEoke e W B 2006). AlA], AN (Topic 3) FAlA AREE T Q)
dop, V1A 9 FRAS, ATEE] W =2REAE = BE W 3] A BElE deo] FE olF3l
P, ‘HEZE Q] AFFAR EFS = Aotk HA = TH(Chi, 1975; Woo, 1988; Yang and Chi, 1986). 53],
B gAksbo] 25.1%= 7MY e Hl%—ﬁ AAsERL AR T2 e HdeR g Agse] A
o], FEZE0] 81%E 7P WS HES stk ¢lem(Choi er al. 1988; Yoo et al., 2002) 27}2 HA}
ol ThEA| ARG A 0] At J&r%%l A 2ok o Hiek =27t o] Fo{Fth(Han and Choi, 2012; Yun,

fl

[e]
59 FE UR1

917] wjiolet S|AHCh gk HE  1983). W, “BASE(Topic 4)& BMIEE W BhAIGIE

FE2 7hEE, 7Relyo]E(kaolin and kaolinite)2} Z+  oF IEste] oFAel, x| tste)l, A|tAtfed o=
o] YA A A FA} ohd WEFES el e mREO| UFho2 epdth(Hwang ef al, 2017;
= sloll AELES Ao 2 st= EASE A Lee, 2014; Yun and Hwang, 1988). £3], ‘S}iFsh oA “A|

‘_rL‘rxﬂ i ?*45101 7] wiZoll st oA =44 F SR, FEE LR she dee] 2
og H:Eg,]___ 7-]o§ g}.o];]r/}

9 AuE vigo R, 2 A R4 AR
SUS) A FA o) 3 ATE AUSKAL A, R 0 8 Ael (Topc 5) £ 9 A

WH o2 =22
== AAste] siAskaint. A,

3] 2 E AL 2l tH(Hwang, 1993; Kim and Lee,
8o 1983; Koh et al., 2008; Koh and Park, 2010a, 2010b) T}

dl

Aeslo] 7 2AE AL BE ) 24 0@BAS AR 2 SAAS Aot
OPAEE W ATEY  of RksHe We] thEt 1=9l7h ol RojAitk. ¢ FAlo]
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M SAYE, a5, 2, BEY 29 59 A
£ #ste A0l A= UTHAR and Lee, 2018;
Ben and Yvette, 2000; Jeon et al., 2006; Lee and Lee,
2012; Lee and Chon, 2004; Oh ef al., 2003). E3t, ‘=&
o 9 x|y do] edEde e E £V
S o83 A3 SHAA FARE AR =il &
Asroict. oA, 7122 " 9 G2 A2 (Topic 6)>
ofe] SIS T o2 HubHQl 7|2 A A XA E FA
OF ATkl T =07} XA E ek 53], k=
VA, S, |5 ez SA, AdFE, +49 2
St AE FAlEo] =25 tH(Kim e al., 1984; Kim,
1973, 1971; Kwon, 2012; Kwon et al., 2019; Lee et al.,
1992; Na ef al., 1982; Son and Kim, 1994). &4, ‘%]
T=2] W EZEEARP (Topic 7)2 54 A gt &
e AN Hwang et al., 2003; Kim et al., 2007, Min and
Cho, 1995), X225 #sF <154 (Kim and Bae, 2006;
Kim et al., 2006; Wee and Kim, 2008)5°] & o]F%
o E, BT BAE ol 87 QTS ALEAHO
and Suh, 2005) @ A} QA4 H7HUm er al., 2005) 5
CheFet wofol] A-g-E|o] dshA| A= ik oA, A
EFE(Topic 8y +2 HEFES] 54481} Lo uf
2 ot d+=0] =5 ol F U th(Kang, 2012; Kim,
1992; Lee et al., 2011). E3F, H|FELES o2 &8
517] 9%k AFE = 245+ th(Bak and Kim, 2015; Kim
and Park, 2015).

LDAR A3 shax] “Adebd 28" W A-FA=
= AR A 1) X388}, oFAs), A GtAtishE]
oz 54 A9 W 54 48 A (A R AEEl,
SHFEP), 2) HgAl 2 HA] i e dEA-0] EAS 11
shaz, o W e HEA At i At (e E
2 dsk, ‘Boke W HTP), 3) Tt W o]
et Aol 9 Fekakg At (BAAEP), 4) b=
Fom AFEAL A 24 A (VE2AE ' S
23, 5) AL, BIAREA 5 AFEE e o

A|REZAL, SPATRAL, AFHMY A 7t 5 o

o BN o
z{éé

=
S~

Classic topics
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