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ABSTRACT: Long-term operation of seismic networks requires substantial financial and temporal investment, and their continued operation
necessitates evidence demonstrating their scientific and societal utility. This study evaluates the academic utilization of the seismic network
operated by the Korea Institute of Geoscience and Mineral Resources by analyzing peer-reviewed publications that used the raw seismic
waveform data. Atotal of 227 articles published between 1998 and 2025 were identified through a multi-stage search procedure. Candidate
publications were first collected through systematic queries and subsequently verified by manual inspection. Based on the compiled
bibliographic dataset, the temporal evolution of research topics was examined. A set of 69 predefined words was used to quantify annual
frequencies in the titles and abstracts. These words were further grouped into five thematic categories to capture overall research trends. The
results indicate expansion of research topics, both in quantity and thematic scope, over time. In addition, major geophysical events showed
temporal correlations with thematic concentration and subsequent development. This study provides a quantitative assessment of the academic
utilization of a long-term seismic network and offers a curated list of publications that used its data. The findings demonstrate the scientific
value of sustained observation and highlight the role of seismic networks in supporting the advancement of seismological research.
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Fig. 1. Map of seismic and infrasound stations. The KSRS
stands for the Korea Seismic Research Station.
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Table 1. List of words and groups. The words in parentheses indicate substitute terms defined to aggregate synonyms or semantically

similar concepts under a single term.

Group Words Number of
words

Seismic phenomena &  Anthropogenic, Aseismic, Directivity, Earthquake, Explosion (quarry), Fluid, Focal depth,

Source processes (SS)  Focal mechanism (moment tensor, fault plane solution), Induced (triggered), Intraplate,
Megathrust, Micro-earthquake (micro-seismicity), Nuclear (North Korea, DPRK, 19
Democratic People’s Republic of Korea), Self-similarity, Earthquake sequence, Source
parameter (source property, source properties), Stress, Stress drop, Volcano (eruption)

Region & Tectonic China (sino), East Asia (NE Asia, Northeast Asia, North-east Asia), Gangwon, Gyeonggi

setting (RT) Massif, Gyeongju, Gyeongsang (southeastern, south-eastern), Japan, Jeju (Cheju),
Korean Peninsula (South Korea), Metropolitan (Seoul), Offshore (Yellow sea, East Sea, 17
Sea of Japan), Okcheon Fold Belt (Okcheon Belt, Okcheon Metamorphic Belt, Ogcheon
Fold Belt, Ogcheon Belt, Ogcheon Metamorphic Belt), Baekdu (Packdu, Backdu,
Changbai), Pohang, Subduction (slab), Ulleung island (island of Ulleung), Yangsan fault

Wave propagation &  Ambient noise, Anisotropy (anisotropic), Asthenosphere, Attenuation (quality factor),

Earth structure (WE)  Coda, Core-Mantle, Crust, Groundwater (ground water), Lg, Lithosphere, Mantle, MTZ 16
(mantle transition zone, 410 km, 660 km, 670 km), Scattering, Surface wave (dispersion),
Teleseismic, Velocity (speed, structure)

Methods & 3D (3-D, three dimensions), Coulomb, Deep learning (machine learning, convolutional

Approaches (MA) neural network), Double difference (relocation, relocated, relocating), GMPE (ground
motion prediction equation, GMM, ground motion model), Inversion, Receiver 12
functions, Seismic hazard assessment, Site amplification, Tomography, VS30,
Waveform inversion

Observation, Early warning, Infrasound (seismo-acoustic), KSRS (Wonju), Magnitude scale,

Instrumentation & Metadata (sensor orientation, misorientation, seismometer orientation, orientation of 5

Data (OID)

borehole, orientation corrections, sensor response)
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Fig. 2. Number of papers using the seismic data of the Korea Institute of Geoscience and Mineral Resources (KIGAM). (a) The
number of papers by year. (b) Cumulative numbers of papers in (a). (¢) Simplified chart representing the numbers of the papers
using the KIGAM data only (reddish trace), the other networks located in South Korea (grey trace), and both networks. The KG
stands for the KIGAM. (d) The number of papers which does not use the seismic data of KIGAM. (e) Cumulative numbers of

papers in (d).
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Fig. 4. Annual trends of the words from “3D” to “Mantle”. Histogram indicates the absolute number of the papers in a range of
0-15. The red solid line indicates its ratio to the annual total number of papers (Figure 2a) in a range of 0-1. The ‘+’ beside the
word indicates that alternative words are included. Time range is 1998-2025.
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Fig. 5. Annual trends of the words from “Megathrust” to “Yangsan fault”. Histogram indicates the absolute number of the papers
in a range of 0-15. The red solid line indicates its ratio to the annual total number of papers (Figure 2a) in a range of 0-1. The
‘+” beside the word indicates that alternative words are included. Time range is 1998-2025. SHA: Seismic Hazard Assessment.

ES: Earthquake sequence.
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Fig. 6. Clustered heatmap of word-set co-occurrence. Cell colors indicate the number of papers in which the corresponding two
words appear together in the title or abstract. The words are reordered using hierarchical clustering, so that closely related topics
are placed near each other.
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Appendix A. Meanings and selection rationale of the 69 words.

“3D"= 339 ojnldth Sitol EYE Aol m
9 =rQlo] 3XpHQl A7t EZIEHIIE =siinh
“Coulomb”-& Z%-3-3(Coulomb Failure Stress)2] 7
2 ARESF AE(Lin and Stein, 2004)E 351 E o =35
@t} “Deep learning”2 H2'd-S o|-&3tAY 1o #3t
&3H(Zhu and Beroza, 2019)E :x3517|E Q=351 ¢).
“Double difference”= Waldhauser and Ellsworth (2000)
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E A= Ao I3t AH(Douglas and Edwards, 2016)E
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o3l th “Waveform inversion”-& 1}g GARS 0]-231
AFE T3P |E Q=5 “Early warning”-2 X2 2&7]
73 E A|AE] E= TA0] TRt GarefEo] thet A-HAllen and
Melgar, 2019)E& Z3517)E Q=359 ) “Infrasound”+=
20 Hz w|9te] #F=u} 33k o]-§3t A-H(Watson et al.,
2022)2 Z3H5H71 S Q=51 “seismoacoustic”x} E =
2 5] ¢ thAlol 2 F3Uoh “KSRS = A da
SAE ARSSHAY 1o B AE ZF|E =5k
t}. “Magnitude scale”2 FE Ao ISt AFE E36H)
£ 9w=s5t3ty “Metadata”= A2 #5429 7|7]8H
(Scherbaum, 2001)o|u Al A ¥-9]ZHEkstrom and Bushy,
2008) 9| jelEjolElo] B ATLE S ofwa}
Ak “China” = “Sino”"= =& 9Ju|stt). “East Asia”
L FolAlol B FHolAoo] g FHA ATE
2371 E owskqitt. “Gangwon”2 ZFE X gef &
& sepat A Bt A7E TS =ty
o}, “Gyeonggi Massif"2 747|839 Qe A7 S Z
31718 =3t “Gyeongju’= 19979 64 26 A
o FE(ML) 4.2 T 20161 99 120 2HAYSH Mw 5.5
A zlof| W AAE 387 E &=kt “Gyeongsang”
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U A2l Bt A7 ERE7|E Y wsteict “Japan”S
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L oumae] B ATE EPIE omsiich
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Z19] 21 HAYEE 9u|staL, o]& “Moment tensor” 2k
A2 FE5HA] gl iAol 2 F3iek “Induced”= 72
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s W 92715 =33t “Source parameter”=
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ke, A7 ok WA, S8 75 nhele] A 54
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£ r=stgrt. “Core-Mantle”™2 £J3ia} WhE9] HAE <
Fohe =EL TSR 2L Jmsigick “Crust' 217
7P B 39 X2k 24 A2 Ao et AE =3

Ht1710] X[ZH Ziok: MXIHE 3 HO JlEt 24 15
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gt “MTZ = W& Zoldj(Mantle Transition Zone)of| 2+
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“Dispersion”& tjA|o]2 Tt} “Teleseismic”S YA
A A (teleseismic earthquake) E= YAZ A Zul(tele-
seismic wave)5-2] THolE ALESts =58 23517 E 9
=54k “Velocity”s A\ 25t Hat o Bt AT E
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