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Characteristics and outlook of earthquakes in the Korean Peninsula

Tae-Kyung Hong"*
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Development of Machine learning Technology
for Elastic Properties Estimation

Sujeong Kim", and Hyunggu Jun"*
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Development of Super-Resolution Seismic Imaging Technology Based on
Efficient Transformers

Jin-Yeong Park"*, Omar M. Saad?, Tariq Alkhalifah?, and Ju-Won Oh'?
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Prediction of Subsurface Gas Distribution Based on Machine Learning

Jongpil Won", and Hyunggu Jun"*

Sgut HAs SA A5l it R E A2 4 e 783t = A W 7kAek 22 XA 7o ]
SHA AL dds] ok 544 FEE 7L e R AR =R E AR o] et JEE =
71§18 &4 S FE01L siAlshe "ol et A7 2 e E AL Qo 53], Wast @E
t%*éﬁ}éﬁi%‘i% 1970 A58 A F7HA] Thget Zofoll A ARGET A= I:‘r FZol=
IE|Ee] = Q8] edut 2k s 2ol M e 7 AleE2 883t 05_
.o ﬁ—?oﬂfﬂ“ TG AR A5 7ha BEE wefs] {3) 71AlokE = 285 %‘%}
el R ki %’F—ﬂ‘ A= WgT FE, T SR AR, A5 SA ARE ARSI FolE A
o] A TS shAste] B/dstRlot. WA A=l AR T Al gt 2 S S0l sk i
A 24 Jﬂrx}ioﬂ 2510 32 71 B2 E ABABIAL U% ol& BN AN S T AT V1S3
2 EB| Wkl 7| AehEe S5l S 3R A &
of wlsh i & o= HeoH Vi BEE =S/ H —‘Efl, Sh =
SFAE. ol A5 &3l A4 71 A8 7Rt A5 7k 2 65 Ve A5} oA A] A 7 9l o iteieta
13 A4 HUE R o] Widt e/dut Ahm g A 2|slal Woke FHEE =E8foF she okl 285 A5
£ SAe] & ol 71992 4= Ak

10b

%0 %
T
o,

it
\r
ol
%

il
4
o

E
FL
ox

i R

>4
(¢)
r

An

T
g

Ly
ool
o
A=)
N,
b
ol
ol
n:1>
fjo ik
l
)

N

0o o 4
uf
=
39,
o
(@]
N
o
o

f
e,
tlo

ox

)

N

N

F‘U
=
N
N

™
off
.
)

AL AL

£ JL 3o A 7)< 8 7H49] A ¥ (No. 20226A10100030, 1485 319k CO2 A% RUEE 7]<7dh) &
S ATAEL] X9 (No. 2022R 11143066265, A| AT H3-4=T}3FA1 - o} =3 =] & Th



KSEG 2024 £ &t&0135| 227 SHtE X7 DI X752 - SIS &

Xk =hs 7|8t efSetA S By it

ZES, sferar

T,

U ALYSH Of A XIXFI2 S, wansooha@pknu.ac.kr

Supervised Learning-based Seismic Inversion in the Laplace-domain
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Fault complexity revealed by focal mechanisms of small
earthquakes in Gyeongju, South Korea: effective use of S-wave
polarizations retrieved from the high-density seismic array

Sangwoo Han"*, and YoungHee Kim"

Y#School of Earth and Environmental Sciences, Seoul National University, sangw876@snu.ac.kr
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The southeastern part of Korean Peninsula is the most seismically active after the 2016 Mw 5.5 Gyeongju
earthquake. This earthquake sequence involves foreshocks, mainshock, and aftershocks which appear to occur on
multiple segments of the Naenam fault. We here investigate detailed fault structures with the focal mechanisms of
small earthquakes recorded by the 200 broadband seismic stations that cover a 50 km by 50 km zone of the
earthquake sequence.

We developed a method that utilizes S-wave polarizations to increase the accuracy of focal mechanism solutions
of small earthquakes (ML<3). S waves recorded within epicentral distance of 13 km were used to exclude
non-linear particle motions due to free-surface interactions at incidence angle greater than critical angle of S-to-P
conversion. Through rigorous synthetic tests, we assessed focal mechanisms using three different datasets: P-wave
first-motion polarities, S/P amplitude ratios, and S-wave polarization directions, with varying levels of
measurement errors. Results indicate that utilizing the S-wave polarization directions with correction of S-wave
splitting effectively reduces the minimum required number of stations. Considering realistic noise levels for a ML
2.6 event, the solution could be derived with only two stations with mean error of 15° in the 3-D rotation angles.
Lastly, we applied our method to determine focal mechanisms of small earthquakes that occurred within the
network since 2019 in Gyeongju. We obtained ~90% strike-slip and ~10% reverse faulting mechanisms having
spatially different distributions depending on their focal depths. We also found that reverse faulting mechanisms are
mostly concentrated at shallower depths. Our analysis results suggest that the location of earthquakes can be
improved by using seismic waveforms rotated to the direction of S-wave polarization constrained by the focal

mechanism.

This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (2022R1A2C1003006 and 2022R1A5A1085103).
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Deployment of a temporary seismic network for the 2022 M, 4.1 Goesan
earthquake : Applied to the Deep Learning Model EQTransformer

Eun Jin Lee”, Yu Jin Sohn", Kwang-Hee Kim"*, Su Young Kang?®, and Hyeong-Tae Jou®
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O] FA7H S E o= FAL 3ol YHX|obH 2 4 iﬂ]ﬂgﬁl(&gnal to-Noise Ratio, SNR)Z 74t} 714 28
S HS54:Q1 GE033} H| 1510, 0.5 ~ 10 Hz H Yol A GE019] A AH E U = JHIZES °F20 dB J=2] Afol5
HATh T3 A A H o A5, 21X HEH M EHE SAI0] 73D = U= H2ld 22 EQTransformero]

&5ttt o] Bgol|A shaAt et ot g of whef 47]9] Hdl 2 SLEsto] puje} Sutof tigl oS A5 H L
Skeitt. datA o=, HW 2 A5t AR 9] A XA = E Hhgsto] 53t HHlo] EQTransformer?] 7|& Shsx
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2017 XTI OfF 724(Mw>3.5)2| S Zotafat TIEARZ el

20174V Esteban J. Chaves?, Z&i4"

D SIAX | RIXFAH TR K|IRIGTLMIE], kersti@kigam.re.kr
JObservatorio Vulcanologico Sismologica de Costa Rica-Universidad Nacional

Stress drop estimates and source time functions of the 2017 Pohang
earthquake and seven largest aftershocks

Minkyung Son"*, Esteban J. Chaves?, and Chang Soo Cho?

2017 ZR| A} HHIESFE 3.5 oA} of A 7A(°]5F F8 o %1) Q] XA ¥4(source parameter), L 5 -2
ZdoleK(stress drop) ¥} A1 LA 7 (source time function)E 73 314 1 3F~(Empirical Green’s Functlon) 7o
2 251, 2] oS AP0 AMuSIe, B, 24E SIS 2017 ERA 24 ez}
T o7 L] A Y] of] w2} o2 gH(1.5-18.4 MPa)2 K 3itt. 2017 i"W 21, 1230 BX9] uhd vt
23 Qo] MG - of31 3740] SAsIES 519] 7] gto] SISO, ol 271 3hal v o] 24
9 8ol =21 g0 ofsto] FEA o2 A2 3k |7| L i FE OH—J—E]‘” 2= o)ttt WA, 21w
R e oA SERHo 2 niato] o2 rkn Azt 4 ATk A 2 S el
2 T EAHS Zobolk= S TS o 5 FATollA EAgg of kol o, = A = &
o |aro 2 WAlSl: B2 hawe] ZlolA] Wl oj1] disto] 2459
t}. o] T o722 Zlo]7} oA = Wk o &= ARt of Zltof| ZRtE|H =, 9|2 o] 55h= ofXIgto] Yo%l 52 Wt

7} a0 2 Aol Akt A 71 2 e7etere WA AT S o) Hakgo] WS s
Ao} 9ls, 2 vk 2710] e AE 9 Zlolm, o11] o] o] WAl Qoluh Bel 0 & the Aol o]
9194E Zoleke TS o). 2, BAlo] AYARKIGRIE L HolE 5 7] o] 4] 592 (peak) S BAHL
o, o] 27l0] A|Zk8 0.2 ZHE H 7)e] 272l subevent) © 2 T %L Zlo]m, T2 FHA 02 58] A
209 7] % asperity )& ETFFHE ARG 7V AUS AR, T, 91240] 2 AAZKOIA T
20 o] Etet wted o] BT DR, B4 5 34 B 1) A7 (arrest)2 AL} Lol Holet A
25 22 Sl 3k, o] ¥ A= X802 MK 2.9 of410] AYARKIS AAIBH=H), 0] % 7t of219) 1Y
AR R 5 R0 $ARS 26 RS SRISHSC o] o 1L FY o] o] Mo R BEH Aow 57
S ol WSSO0 m, A A 27} oF | ki of 19 S E10] wheieio] EFFEI) A o]
of19] WYARFIGE T 7l o) 43e] B2l ehS 22l RAlo] AUARKI: 3 ATlo] Batst, o] eiol A
AQkshe B219] welnby BAS ARk
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D ATYSH K| LSZA| ARSI 100june6@gmail.com
ZJ_E:][Hél-_l X|—_|J-§_|-7:I_l|>3l-‘l|>

r[Hor—l X|I|3|-7=I—l|-6_|jl_|-

I MZCHET ApeTise

Upper crustal anisotropy of the southeastern Korean Peninsula revealed by
local shear wave splitting

June Baek"*, Tae-Seob Kang", Dabeen Heo", Jin-Han Ree?, Kwang-Hee Kim?,
Junkee Rhie?, and YoungHee Kim*
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202411 i I EVHE XIEIO| 12 Safoh XIZIaH B5 % £

O[X|2I* A5t ZRERSI), 0|5Hg", Hiaz"

—

V%7 | M KIRISHAIATDL jiminlee@korea kr

Observation and analysis of the East Sea Tsunami due to 2024 Noto
Peninsula earthquake, Japan

Jimin Lee"*, Seolhan You", Tachwan Jo", Haseong Lee", and Sun-Cheon Park”

20241 14 19 L 0| A7 I BRI ol A YR 71 7.69] A|Z10 = QI3) & et F3fiQtoflAf A5
o] H=E . 1983 o7 [EFd AL Bl 19938 R7to| = XX L -5 L2 AZE: S ol A LA 2| s Lol
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HEOX|V* i ?)
1L L y O 1

VxS X RIX ALY XIRIKSHATER MAUATY, eunjin@kigam.re kr
ISR X RO XIRRHoH AT 2 AUl

Ground-motion Simulation with High Frequency Seismic Parameters and
Magnitude Estimation of Korean Historical Earthquakes

Eunjin Park"*, and Seok Goo Song?

719 A7 BAL 712 Rt A8 7 g SISk 15 & AA AE =4 5t
°ke A5l 83t ok, Bt HERt A 2lE HARE flsiite A HE A LT, A vt ), £2] a5
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S
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b=}

B7I5IAT ZF AR RO] $1A] B FH] A kes= 7]/47g ol A et it AR 71529 ~1904d) of| A ]
St om TFE AL Lee and Yang(2006) =72 Z -1 HEHAE ARE-5HSITh A 719 HAY S 2016 5
A1 R10] tfet A7+ A¥KUchide and Song, 2018)E w5t O™ T3 F 7]+ Wells and Coppersmith(1994) ®H& &
3 L3It o] 7S &3l A T 7159 HARIZ FEof Hs] BlSStAY 25 g Bl ATE HRlh
2 A= =94 AR REYS o83 AR BAF 7|2 fhtE HARR|A 5L g7t A 8-517] SRt 7[Rt At
B, FF AT BAL 7S A -2 e 52 FIAIPTH & U AR E 52 B7HAIAES 1S5S 5 S
Ao = 7|feith

AF AL
o] AL FTAYAAATUY 71 EAI ST BSANL 7N FARE oS L A5} 12717

1 7]27EH(GP2020-027) TA12] A9 Rl S E LT,
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DxOM|CHEH KA AEITESHIL seongjunpark@yonsei.ac.kr

Probabilistic seismic hazard analysis for the Korean Peninsula

Seongjun Park”*, and Tae-Kyung Hong"

= QP o Ui e of] f1A[ste] B2 ARG E = KRl T8 A EH 7|52 1A SR A
ST oA 2| Ko T HABER3-S AlARRICE 220161 My 5.8 3 A1, 2017 My 5.4 Z} 213, 20219
A X%, 2022 M; 4.1 T4t AR 5 SR X Z1=0] fdo]of WAiste] ghk=o] %] 2139 /dof| o
3k -217h =okA| 2L Qlet. AR A HAE ol A= RAA QL A7 Afsfe] = A o] B asttt. & Aol A
=3 O] RS2 X AR 54 (probabilistic seismic hazard analysis)S& 4343}, 7141 (Korea Meteorological
Administration), Q& 7|4} (Japan Meteorological Agency), %= A %=+ China Earthquake Administration) 0.2
FE 3% 19782019 Ale]9] A7) A7 523} HAL 7| F 0 2R E H7HE 2-1904'd Ato]o] AAL XA B85
Flbolar, ot A RAA| 2 Hdle 4-8-5ko] X112 T4 DI, Gutenberg-Richter 7f1-81% 7], A1 2]
o], HA|ZTE 5o XY HES A/eteh. StE ot Bxjof tisf A 7712] A %554 (ground
motion prediction equation)Z A|2l-5 HERA 123t} ZHJH X119 H |25 Hdlof| tis] 2| 2l-5-2] 73]
02 A 53 A GEE ARt A2 tE oY B iE A3aE =252 S0l Fetete] g ndo
RS B8 S Bt 24 3 3 Ail= EH7FEE A& 0] (Monte Carlo simulation) 3 #lX[Wt=L A}
(benchmark test)S &3l A5t THIE AR, SHE, F5FolA X2 /dol A or w2 A o= F7t
=, g X FE0f A 250, 500, 1000, 2400, 4800 AQEF7]E 2= F A H7 2= 2F 0.06, 0.09, 0.13, 0.21,
0.28 g= et 3HH, s A F=7]0f thisfl SHte S5 2 EA] 2192 2F0.04, 0.06, 0.08, 0.14, 0.20 2] FHAY
A A= YE o] At 2 o= 22 A X A HIrt. o]t 2|17 Aol e AR F3E w2 IS B
o|H, 53] T XX o] F F7H AR E5o] e FHF] =2 AX Asf| A Helrk
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THS0|SSat XTI US| A CHol

imal_ﬂ)*

-

D SILLIRIZIOMT | &Y TREX|HEI A, mhnoh@kins.re kr

On the Relationship between the Fault Slip Rate and Earthquake
Occurrence Rate

Myunghyun Noh"*

ojd 2|9 A7l HAYEL T A H o ARIA o] AH7F R FF= VA= AR shfolnt. AR LHES]
A9l pASs= M, = A4 Qo) X5k YRS AR STk AT o] tERE(4)T o5
(9)& AHH AR Z2R& B3] 2T S ArhH, NSk $E0 2R AYR ANLHE FYEEW, )
o] Ade AESh=t AR = Al B, FEfuRtol A A RAARALE S3f EAE A4V ‘i‘r%‘~9 Aok

) B My (m)-& 2424 T2 m Q) A1) 3BT} A A LA EO],
A10] FFolc. o] 40] Al HE O] 53— o0)olch BelHORE — 000
THELHLE A0 — 0 ©] A HYSHEAIE SIS 4 Qi %m o Q1 AR R3] ol (o)
SPYStE R S8 O R f(m) & TS 4 SiT TS BARE n(m) THAL T HEF SR U ERE 0l
3 ) o8 ks Liehde. o] = Eol Az o] elgt Aol thet 37 EES 918l A H Stk Theret AR oA
7\ehgtet.

1o

AL AL

o] AL AREPAL U] Ao 2 FHFYAFE A o] X Q- Wil 4885t AR A ATAII Q] &
AT THNo. 2205001).
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Heid 718 GPR Xt=sli ZES 0|Eet

T HIEHE AEHET} X1 58 St

2!, e, YrE)

DxX|QH|Z0[2MX], bhoon1121@gmail.com

Efficiency Improvement of Bridge Deck Condition Assessment using
Deep Learning-based GPR Data Analysis Model

Byunghoon Choi"*, Hwi-Young Chae", and Je-Hun Jang"

T oS TS A5HE A% 5 oI e el 14 iBuo] £4F 1 nFapl A glom,

olof wpe} F-A| H4=et QP T 7F P 29t AAolnh. jollAle e e o] A B7EE s BaA Rl FAE
7155t A 53| o] ] (Ground Penetrating Radar, GPR) AH| & &-8511 Qith. A E 12E Y9 HL F4
o] ARl w4 9 27| 8te 2 R e {olH i3 slEof WRSH o] 1o, ofi= GPR A& ol 4] 213 74

of| Gk m A} webA AR o 2 HE Bk o] B0l A15.0] A X A|7|E Z45hH 714 Ao wket o
o vfetaio) g 17Fet 4 Utk b Tgole 7} 2 A W] of5) Lk WA Hyperbola) 3
B 2] 2155 2h=77go] W 51, o] = T2 Aj7to] A Q Bl 2lQjolt). 7| &0 o3t A E sl dst] Hs] A
A2 Y% 7S] A HIAITE, e S0l sk Aze] 4ol uket 4831 ofele EA7E Qo
Zolli= 2 2]'d(Deep Learning) 7|5te] 7[HE0] F= B-8H 3L Qrt. & Aol A= 54 GPR A=A =
A 2 yeld A5 5 2] Y8l IS A7 (Convolutional Neural Network, CNN) 7]4F &S ARE-SIC}
CNN 581 274419] GPR AheL2 5] 41 G ish A1) 9131 3ot % St a7} 4
2 BRI 54 HolH HEE AR s B A0l w49 B0 4831 T8
= lom, TRt wgo A FEE ARE A YHishE 52 7H 2 a5 7IHE &= Stk
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MAIDIS B EAIQ} CHSRIGERIT EAIE 283t
HEIIAE FAT 53

Mzt I7:!|:C|:>||:|I_|1)*

B ’

PSS SR AREAEARISBSY

Estimation of shear wave velocity profiles using microtremor array
measurements and multi-channel analysis of surface waves

Hwanwoo Seo", and Byungmin Kim"*

AEI (Shear wave velocity; Vopi= A13H] 48 LIERRE Z03H#5olth Vil TRAT AL, 28
HAE, 292 onbr= Sal 7k0. A|3F ehAkel AbA| )% Y EhAK Microtremor array measurements; MAM),
tEA)d ¥ H1}F BEAHMulti-channel analysis of surface waves; MASW) 5-2] H|1}3] eHg1} gHALE Eof 58 4
UL AlFE HARE 545 Atk $33gio] A=A 2 A6 Vs TS S5 4= AT B8} Alto]
Ho] A8 F3 EAA] F o] AlokS W 4= Qlrk P MAMIF MASW= A B8 AAITEO & A4 & 4
oF Qo] Vs FHEE V& 4 WA, AT 53 L oflA E4171e] Aol 87t o] AFtoflA=
ZZAof SRt RhE Tt oF S Ewol A MAMIF MASW BARS $=88510] Z10] 100m o4 f2] Vs THEE 85
STt MAM BHALS] 739~ 147 9] Trillium compact 120s A A AE 50m<} 150m 273 9] YFP O & vjx|s}tal, 54
ofl 1718} A ZRAE vl 2|5t JAIn]ES 575k 5 H AN Passive test)S 351 TE MASW EAR= 2471 =71
715 Im 7HA0 2 HigsIQlY, et AuhE B3 EHIE YAA FEHAKActive testyE S35
High-resolution frequency-wavenumber method2} phase-shift method & 7|¥FO & BAF o|u|X| & & &5, 72+ &
ARl MM 7Y A-E F18folo] 7] K & EAFL A (Fundamental mode dispersion curve)& 5511t} Geopsy L& 1
2 dinver o) BA AT 5355 ABET ¥] S04 QL Auke] BRI, A|5F Hlo]elE 287
2398k Joint inversion) S FBHATF. TETTHLL S 4014 2 Z0o] 136mSk 1 10m7}A] Vs FAES =3}
k. FAL AT] A= 4 5715 fle, thed BIAER} vl 55151 0 m, = FALIA fARE 23S Hel
=3

=

r°‘

AL A}

o] QT TR A ()OI AL Hsto] “A] 2022-718-03570]A] 53
A=y,

O

AT2IIY . o] g+
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Prediction of rock mass condition and water bearing zones using ground
property analysis of results from TSP

Kyounghak Lim"*, Hwiyoung Chae", and Kyeongsoo Han"

B A A 2ARGAONA 2AA S| AFHQ] SO Qs AlREAL B R So] @A} A
o5 2 A9 A8 A|ubEE solsiay] SHAE mEt ojefe AukaEo] BeHIg S SlastL,

o= %
Aoz AAgsto] FAY P4, =38 A TS AL = Qlth 2 A= HRARJI AT T
ZALHERH Ol B A4k o= g a AR Tunnel Seismic Prediction, TSP)2] AWt &4 E-4 AIKVp, Vs, Eg, Vp/ Vs,
VY& ol&sto] Bd v Ao] R E] U et E dlS ok S ASHairh WA AR 242 TSP
SATS] RAIIIEE (Vy, V) B B EHA9(E) 2} U Tk face mapping)©] RMR Z2}o} Ak 2418 2ol
At AHEEAI(Vp, Vs, B RMR At 9] AA| S w3111, AAAS(coefficient of determination, R?)E H]
W10l 71 Aol & A EAS BAjeSlch, ATA| WA TN Ado] FB R Al B4 BES =
A|S1B1, RMR #1Sio] uh2 2J5t 5-40] s Qpahe $ATsloict. et 48 A alelst Alet 24 vishe 7708
& FAJ5to] R Elof whE RMRI} ARHE/] T12] 31 28 X H s 2] A S A6t gl 1112 7t
A A5k GEE 915 AT S BAL AR B BYoH TSP BARE astol, o] 23 77k S
H|(Vp/Vs) 2} ZZolEH| (1) E AP SIS o] % B'd 2 X134 9 3 9P WA A= Aol =
SRl A ARt g ui e v Bl 3olsu] 9 Bl WSl Itk A5l -R-E 5 25 L/min O (2P o] %]
H= 3 e “2 2 ol Hd Al I ollA ZAZHIAE 4= s T e ® A7k, o] FE7toflA]
7} 20 Solw] R SIS EAISEITE. TSP BhAle] AW B(Vr, Ve, En)3H 1 0] RMRS 4
ARt Ay}, SEASTE 7P et AR Bl oH, BlE HA| 7oA SR AR RMR £27}
Afefol kel ol A1 HEPAE Holiz 7102 BARII) £ 5l §-Eo] 25 Limin o}kl 774
i ul 02,0 o4, Holuliz 0F0.3 olAe] 31 Mok A0 2 BAEIR 08, BhulbEslel
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OeEfF*, 0|5fe", UMED, TXF, ZMY”, SMY?, 01Ma

D¥RX|QEA, tgahn@geolux.co.kr
SIS |E T

Development of Electrical Resistivity Exploration Equipment and
Estimation Possibility Study of Concentration in Contaminated soil
Taegyu Ahn"*, Heuisoon Lee", Seungdo Kim", Chihye Ko", Jaeyoung Choi?,

Seoyoung Song?,and Sunjae Lee?

o2 098l Eoo] it AT FE4 299 tEA % shjolth g A 42 %
9715} YA Bgsto] £ A4 o8, ATRIL pil, 571 HEF vzl olE, 531 A2l

-0,
£,
g
Jn
i
J
_i

A AR S8k, 2], ofel W QR 5.2 Tt olo} 2 5342 BAsl) 919 A 7sieha Bale
Hgahgier. A 7Sot AL Am A3 XG0 Sk ATHE 2L 4= ot A% Ah A Alole] Ao
th g m SHR18 4= QIEHs ShAlo] EAfakeh. wheb, Aol et A RS FE5] Sfe) AUl AL 7]
e 18319t H7|HIARRARE .95 @ AF8Ajo] HAshe Welsti, HgHoln], mAse] wEY

ol 7

B 24 A 191 €972 2.529] SmartRho M10: Z-831ch. AT A2 10ch2 5] 107] 245 2ol
Sl Abg AR HARE E1X] A1 0.2 A28 Aol ZRsle, @gelld B4 s ue] et 24 shehEE
T3 1

AThE AT B AT 5 Uk 1R 487 BTG AT S AT, 291K Bk AFS Fol @Y 18 Aok
Glo] ARBAP7H AsH=TE B ZHssle. ek ] U4 7|8k & B ol A0) A7)4 - 4891 7]
A LU E 7R3,

b4l SmartRho M10 A1) 7 gl S E-8510] 315 271 0|49eA} gt B S 3E Qofxl 291 5

& Afo]o] -ojmlek A} RS SH1E 5 QIQle.

22



GEOPHYSICISTS

EXPLORATION

A ND

EARTH

0 F

SOCIETY

KOREAN

M 2-2

t

7l
oll

K&/ K=l




KSEG 2024 = St&liz] =83 St XTI IR X722 - 22| HAtS] Het

Constraining Upper Mantle Seismic Anisotropy beneath
the Oldest Pacific Seafloor from Shear-wave Splitting
Seung-Heon Choi"*, YoungHee Kim", Hyunsun Kang?®, Hwaju Lee", Takehi Isse?,

Hitoshi Kawakatsu®, Sung-Joon Chang®, Sang-Mook Lee", Hajime Shiobara®, Hisashi Utada?,
Nozomu Takeuchi®, and Hiroko Sugioka®

D*Saoul National University, spica6375@snu.ac.kr
JUniversity of Florida
PEarthquake Research Institute, The University of Tokyo
“Kangwon National University
*Kobe University

ol X{H XITIAIE E&et 2eli= EfYLHe| WS HISTd 72 8

FA5* 25D 243M? 051", Takehi Isse?, Hitoshi Kawakatsu?, ZHAZY, ojAr=?,
Hajime Shiobara®, Hisashi Utada®, Nozomu Takeuchi®, and Hiroko Sugioka®

In this study, we have applied shear-wave splitting method to resolve upper-mantle seismic anisotropy, which
allow for inferences on the style of deformation and flow of mantle below the oldest part of the Pacific Plate (160-
180 Ma) known as the Pacific Triangle. Based on the data recorded at 11 broadband ocean-bottom seismometers,
total 195 measurements from teleseismic S phases (XKS, ScS, and direct S) are used to estimate fast polarization
directions (FPDs) and delay times (DTs). In spite of the complicated splitting parameters showing deviations even
at the same station, several main characteristics were revealed throughout the study region. Splitting parameters at
two frequency bands (0.05-0.125 Hz, LF; 0.125-0.5 Hz, HF) show a distinct frequency dependence suggesting the
presence of vertical heterogeneity in seismic anisotropic structures. While the dominant trend of FPDs in LF reveals
a WNW-ESE or NW-SE orientation that aligns with the N73°W absolute plate motion (APM), FPDs in HF show a
NE-SW orientation, perpendicular to the N40°W paleo-spreading direction. Moreover, stations showing high-ratio
of null measurements in LF are located either on the Magellan Seamount Trail (MST) and northeast of MST, which
corresponds to the regions that reveal pronounced slow-velocity anomaly at 100-300 km depths (Kang et al., 2023).
This would imply potential mantle upwelling, or destructive interference as waves traverse multiple anisotropic
layers. Based on our observation, we suggest that a drag-induced asthenospheric flow alone cannot explain the

variation of splitting parameters; it might likely result from the complexity of the upper mantle.

AL A}

This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (2022R1A2C1003006 and 2022R1A5A1085103).
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Development of Icequake monitoring system for Antarctic glaciers
Chihye Ko"*, Heuisoon Lee", Seungdo Kim", Taegyu Ahn", Joohan Lee?, Changhyun Chung?,

Hyoung-kwon Kim?, and Dong-Jin Yoon?
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Constraints on crustal seismic properties of the southern Korean
Peninsula using Virtual Deep Seismic Sounding

Young Oh Son"*, YoungHee Kim", and Chunquan Yu?

U*Seoul National University, sonofson@snu.ac.kr
YSouthern University of Science and Technology
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The southern Korean Peninsula (SKP) preserves complicated history of geologic events in the Northeast Asia,
reflected by series of tectonic units trending NE-SW to NNE-SSW. Estimation of the average P-wave velocity
(Vp), thickness (H) and P-to-S velocity ratio (x) of the SKP crust can provide key information on its composition,
isostasy, and state of thermal interaction with the upper mantle. In this study, we constrain these properties of the
continental crust of the SKP by performing a joint analysis of Virtual Deep Seismic Sounding (VDSS) and P-wave
receiver function (PRF). For VDSS, we inverted for H and V; by fitting direct S and SsPmp recorded by 192
stations (107 broadband seismometers and 154 accelerometers) in SKP. The £ was then computed from differential
arrivals of direct and multiple P-to-s conversions in the PRF, combined with Vp and H from VDSS.

Estimates of Vp, H, and x range within ~6.0-6.7 km/s, ~23-34 km, and ~1.66-1.82, respectively. Independent
calculation of H and ¢ from H-¢ stacking fed by variable Vp from VDSS shows similar trend overall, supporting
the validity of obtained results. Crustal constituents inferred from the comparison of Vp and x with those of rock
samples indicate the prevalence of typical metamorphic rocks and granites, with decreasing silica content as it goes
southeast. Vp over 6.4 km/s in the southern province of Yeongnam Massif and Gyeongsang Basin might reflect
magmatic underplating induced by the subduction of Izanagi Plate in the Cretaceous. Similar value in the
southwestern portion of Okcheon Belt seems to be the result of rifting in the Paleozoic, between Precambrian
massifs. Shallow Moho (~23-25 km) along the eastern coast shows evidence for the opening of the East Sea. Vp in
the Yeongnam Massif and Gyeongsang Basin shows similarity to North China Craton, while those are significantly
lower in the Gyeonggi Massif at similar latitudes. This discrepancy, together with lower x in the Gyeonggi Massif,

implies its possible origin linked to South China Craton.

This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (2022R1A2C1003006 and 2022R1A5A1085103).
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Teleseismic constraints on the crustal structure beneath
Gyeongju, S. Korea from high-density seismic array data

Minkyung Kim"*, Hobin Lim?, YoungHee Kim", Junkee Rhie", Tae-Seob Kang?,
Kwang-Hee Kim?, and Jin-Han Ree”

UxSeoul National University, shinyjade@snu.ac kr
?Korea Institute of Geoscience and Mineral Resources
*Pukyong National University
“Pusan National University
*Korea University
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The southeastern Korean Peninsula (SeKP) is known as one of the most seismically active regions in South
Korea and experiencing complex tectonic processes influenced by the subduction of the paleo-Pacific Plate in the
Cretaceous and the East Sea opening in the Cenozoic. The Gyeongju Hi-density Broadband Seismic Network
(GHBSN) deployed in an area of 50 km by 50 km consists of 200 broadband stations that densely cover the region
where aftershocks of the 2016 My 5.5 Gyeongju earthquake occurred. The GHBSN covers the Yangsan Fault
(YSF) and the Ulsan Fault (USF) from west to east, encompassing the Gyeongsang basin to the west and the
Miocene basin to the east with respect to the Yeonil tectonic line situated in close proximity to the USF.

We calculated the receiver functions using 647 teleseismic events in distance of 30°-90° in 2018-2023 to
retrieve detailed crustal structure and seismic properties. We observed two step-like changes in Moho depth; abrupt
changes from 34 km to 28 km beneath the YSF and 28 km to 25 km beneath the USF, which could be related to the
extensional basin formation in SeKP. The crustal P-to-S wave velocity ratio (Vp/Vs), a good proxy for rock types, is
estimated as 1.78. Slightly higher Vp/Vs(>1.8) in the eastern side of the USF and the western side of the YSF could
be affected by mafic crustal composition related to magmatic activities from the Cretaceous to Cenozoic. The
P-to-S converted phase at Moho of the radial and tangential RFs shows systematic backazimuthal phase shift,
indicating the presence of seismic anisotropy in terms of fast symmetric axis (FSA) and delay time (DT). Overall
the FSA trend exhibits a clockwise rotation from west to east; ~325° of the FSA azimuth west of the YSF, shifting
to ~355° between the YSF and the USF, and >30° east of the USF. Lastly, the average DT is 0.32 s corresponding to
the degree of anisotropy of ~4%. Our crustal anisotropy measurements suggest that the crust might have

experienced deformation attributed to the East Sea opening in the Cenozoic.

This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (2022R1A2C1003006 and 2022R1A5A1085103).
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Investigation of Rupture Processes of Two 2021 Earthquake
Sequences using Regional Lgwave in Gunsan Basin

Jun Yong Park"*, YoungHee Kim", Won Young Kim?, and Xuzhang Shen®

U*Seoul National University, zip1900@snu.ac.kr
?Columbia University
ISun Yat-Sen University
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B 2195|) 2121992 Xuzhang Shen®

Understanding the rupture processes and seismic scaling relations is important for earthquake source physics
studies and hazard assessments. These relations can be influenced by factors such as complex structures and source
radiation patterns, necessitating well-observed data. In the Korean Peninsula, the limitations of seismic
observations have resulted in relatively few studies in the Yellow Sea region. In this study, we investigated distinct
rupture processes and scaling relations in the Gunsan Basin of the Yellow Sea through two earthquake sequences
with high station azimuthal coverage (~310°) at a regional distance (150 - 550 km).

Two sequences occurred in the Gunsan Basin in January 18, 2021, and December 3, 2021, with Mw 4.7 and Mw
4.2 mainshocks, accompanied by five and two aftershocks, respectively. The focal mechanisms of both mainshocks
indicated similar strike-slip faulting along steeply dipping nodal planes striking NW (~305°) and SW (~215°) at a
depth of 10 km. The mainshock locations, determined using body waves, suggested a fault plane in the NW-SE
direction, but the aftershock locations had high uncertainty due to a low signal-to-noise ratio. To address this
problem, we performed epicentral relocation using cross-correlation of Lg waves, that are characterized by strong
amplitude and travel through the continental crust beneath the Yellow Sea with a group velocity centered at 3.3
km/s. The results revealed a NW-SE trend fault along one of the nodal planes of the focal mechanism. Based on the
relocation, Green’s function analysis subsequently measured the corner frequencies of the two mainshocks. The
corner frequency variation of the Mw 4.7 event indicated a bi-lateral or circular rupture with a higher stress drop,
while the Mw 4.2 event exhibited a uni-lateral rupture strongly directed to the SE with a lower stress drop. These
characteristics are also observed in displacement spectrum. Despite the two mainshocks' close proximity and
similar focal mechanisms, our findings suggest that they have distinct rupture processes and ground motion

variations.

This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (2022R1A2C1003006 and 2022R1A5A1085103).
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A Study on Uncertainty Quantification of Machine Learning for
Repeatability Enhancement of Time-lapse Seismic Data

Soojin Lee", Jungkyun Shin?, Jiho Ha?, and Hyunggu Jun"*
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DAS-based Microseismic Location Determination for CO2 Sequestration
Projects: Sensitivity Analysis of Acquisition Parameters
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Common-mode noise attenuation for distributed acoustic sensing vertical
seismic profiling data

Woodon Jeong"*, Chaewon Yoon", Byoungjoon Yoon?, and Kwon Gyu Park?
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Proposal of Standard Guides for Geophysical Well Logs

Seho Hwang", Jihun Choi"”, Myung Sun Kim?, and Jehyun Shin"*
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Inversion of time-domain induced-polarization decay-curve data using
second-order time derivative

Huieun Yu", Bitnarae Kim?, and Myung Jin Nam'**
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A Case Study on the Application of Electrical Resistivity Survey for
Investigating Buried Faults

Samgyu Park"*, Youngbeon Cheon?, Jin-Hyuck Choi?, Seung Wook Shin”,
Jeong-Sul Son", and Gyesoon Park”
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HEMI2* BIZAR) Malte Voge?, Alexey Stovas®, @514

VMBSt S0 X3S, 202150147@jbnu.ackr
?Norwegian Geotechnical Institute, Geohazards and Dynamics

“Norwegian University of Science and Technology, Department of Geoscience and Petroleum
OHSTSD ES/E2Y/XI - LK BER(KIROILARIZE)

A Study of Joint Interpretation of Seismic-Electromagnetic monitoring data
for Sleipner CCS project in Norway

Sea-Eun Park"*, Joonsang Park?, Malte Voge?, Alexey Stovas®, and Ju-Won Oh'?

o] 2 Z %K Carbon Capture and Storage, CCS)S oA = FX| A4 GARE CO, T
B DA ASAGTEA 2 Aot B4 E/d8tol= Zlo] a5ttt o, ¢ A= FA A=
gEoto] AT SN A9 7ed 94 4D B4 wE FE= 9 AIF 9] eHA o] A5t Wiz,
o|F &S| fIste] T 7HA] o] tfet AT EHHA AR E EEA 0 2 A5k Zo] aE Tk & At
A AlA F 2 AL O sl CCS Z2AES 4550 2 =543t L. 2 9o &afo] X1 CCS FA|0] tha}od,
ebA o} EhAL 21E 9} Q13541 HAPEAK Controlled-Source Electromagnetic, CSEM) A}aS &85 B35} o4 &
YE F= ottt S5 fA A= A5 A50] 4= s e s S5 4 oL AR A Alm = A5
Aol A5l tigt HHE AlFD 5= o], AT W CO, As= HUE Pk tlof & A=E Eg2 o= siAd
BFAFE w2 275 952 5 Uk & AFolA= E}””Jr‘:f}/\} Am 2 e 853t Pup SEAHE H7|H|A
FHEE HERL 5, o] & 27| R E ARESIo] CSEM HAke -850 24 B AAPAL AFR B s A2 4
et GE3 A7RIA T 3k 9= AR H| W RFe B4 g é—% AEIL, HEA 0 & B/ AARHA

554 HYEH 7]e2 5 gl A tHrES & Sh=CCS &
AoM e atd 0w A-gH 4= Y& A0 E 7|Higith

AL AL
£ 9 20234 AFIEAARANL] L0 U A|7| 4B FUKETER)S] o) QIeepg Al 72
e BUlEl SR I SR A le) 7RI 3D 3 Rt Siet e
ST AL A TSRS H2]7]4(GP2020-023)°0] 9SS A ek Ed, Sefo]mu Ao
of bt FAEE AT Equinore] ZAHE G
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Dx MBS S0 X |85, gldrms123@jbnu.ackr
?University of Calgary, Department of Geoscience
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Application of 4D Seismic Full-Waveform Inversion at a Carbon Capture and
Storage Site in Alberta, Canada

Hyeong-Geun Ji"*, Kristopher A. Innanen?, Sea-Eun Park", and Ju-Won Oh'?

o7 % LAk SO AT S thte] SAVKAS BET 4 9l oWisEke XA Carbon
Capture and Storage, CCS) 7]&0] 541 Qltt. A A5 AAH o|Asher4 o] & Y8 AAE Yt Y H
B 71& gH7 Ao, AYh P H A5 A AT AFZEAEVF A A A A 0 = s o] Fo| R 1L 9
t}. Fiyttoll A AlZHE CaMI (Containment and Monitoring Institute) T2 A E= 1A 3] 1112 84 CCS A5 A
FEZAE Z A7 2| t5+2] CREWES (Consortium for Research in Elastic Wave Exploration Seismology) -9
o =%} A, BUEH A= 53} 49 A 32 "ot Fokal ok 2022 ofF, 12 HYEE Ak 7t
5 gjolglon), B AiTo|A L oL A7 |EH7FA] ofLiAIQI P AR S B5] 2023 9LE] 2024
| 3€7kA] =885 CREWES A9 2H0] 3-5A A5 A7lstai4} gich

£ AFof|= CaMI AFH || A o] AksFErA 329 4% 3D VSP (Vertical Seismic Profile) BANE ol @54
A EA A4S 0] g1 01, 2] Apzol thol AL B9 Y S0 Pt 58 2ot 474 A
T o Abe 53 24T 5 AT P S slol] o|Alsiekae] AF Qo] F el SRlslslc) B AT
£ CaMI AFHX|of| 4] 35 2|20 32H/4xt g nt sfj 4] A=, 22H T} GAtate] Bl wE 55 32+
EHg} ol 7]0] 944G QIBRIROR, 419 FEATE B3 A2 M Aot

AL AL

2 A= 20239 A SRR O] AU 0 & ol U A7 H7HFA(KETEP) Q] ofluA] QI FAARI(A =
Sl R SR SAIIAI) T S AR T U] TREAIRIR] 3D S H Y e Sl B
ehdut AP 5l AP 31 Ss A 217]5(GP2020-023)72] AL aet A A Y Yo EQL CREWESS] 2
Z 4], NSERC (Natural Science and Engineering Research Council of Canada)?] | {T{CRDPJ 543578-19), A}=
S Eof =22 F41 Carbon Management Canada©f] ZAF=H Ut}

38



KSEG 2024 = St&lliz] =83 St XTI oK X122 - 22| HAS] et

¥

ol

S LEJ0| Z2HE 4XIH AFS ZBLEE Xt=0]| Of

Bt TN MBS HE

r
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MBS SFA0HXIS SIS, gusdnro293@jbnu.ac.kr
Curtin University, Centre for Exploration Geophysics
RS TSID E2/BH2Y/AHR - Of| LK IB I (RR0) LK1 23)

Applicability of Acoustic Full-Waveform Inversion to 4D VSP monitoring
data from Otway CCS project, Australia

Hyun-Wook Jo"*, Roman Pevzner?, and Ju-Won Oh'?
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3 BFAK(Vertical Seismic Profiling, VSP)7} F#541131 Qlth, §329] Q EFJo] CCS TUT T ZAE = 20080
A= o] OF 137 L FH L o, AA 4HA AFFE 8] Fofl AUt &2 Aol fh=o| A 71& 87149
R JIHFFIAEE Boll 2023 8YHE 20247 3Y7HX| =85 CRGC (Curtin Reservoir Geophysics
Consortium) Q17-F149] FEAT 22HE 271674 T, 2 AT E O Eo] 36 Ao HEH 439
Al et FARRERS] sl =9 A 71 "ARE =Y 3 BUE Y FAF AR Ak A 4K(Full-Waveform
Inversion, FWI)Z 28910 24 Z|5} A]5:-9] Pu} &1 1S 345191 o0, 2F4 0= T AF7 o FWI 23} 20|
£ 59l o4teletA 0] AT FSHIAL ShGITh 2 Aol A i Hukg At 7|HE Al e A 71
FF IHiollA ¥E CCS ZEAE, AT HA R AFSAR FAAY Ao = &-8d 5 U2 A2z 7|t
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2 A= 20239 ARI AR AL E gl | A 7] B7FA(KETEP) 2] o A I FIA AR 7=
AR HUE Y 2 FAIRIAG) Q] A €S ot 2385 A IA| YUY THRS-2023 -00249135). E3E, gt
AL AL 7]2AAR] “3D AL BRI St B e 'AF 2 At IEsle AET]E
(GP2020-023)"2] A L} AAEAIUE(MOTIE)Q} 3ol 2] 71 & 71U (KETEP) 2] 2| Y-S o} =833} ¢ -
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X251"*, Nori Nakata?, 2iMI2", @F¢'¥

DxMECHSI S04 X85, juh1591@jbnu.ackr
JLawrence Berkeley National Laboratory, Earth and Environment Sciences Area

*Massachusetts Institute of Technology, Department of Earth, Atmospheric and Planetary Sciences
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A Case Study of 3D Acoustic Full-Waveform Inversion at
the Utah FORGE EGS site

Yun-Ha Jung"*, Nori Nakata*?, Sea-Eun Park"”, and Ju-Won Oh'*

AN3A4575 A gHhd A]AHl(Enhanced Geothermal System, EGS)Z QP 0]-&517] Yol FA] AXH
] oL 2] A4k ol TR 2 A1) i T2 Holal 20| Beaolch WE sk A TE e A% A7
<= = S FA A% Ve AR PPV fIst, =ollvA71e 879 ofl| A A A= 55

Eo] Zojsti Gl 2AAH S ATA} FEATE LU B AT H eI Tt
EGSE 4% 591 -6} FORGE 4]0 tholed, 339 ehidnieb ot 25 283 Hnke oAt U572 48319
th. SAF EHS ShAL A 7P71S: @ Aol 2] Fh20] Z5HA) LU, ALEe) R Hl7 el gHAde] 27
Sfel, o] 2 FE37] 9ol 2510 A3 S 72 G S STk B AT L 33 T} FA
295E A8 5te] S5 B T, oS 27|HdE A8 Ste] ATGALS FUUCRM AR HE T
22 34514 S5tk P53 S5 RS U2 Auet | wele] JS AEsoH, 7o 34H fet
FORGE £40] 3719l 4= melnr} o A2hgo] B4l 22 lstoich. vl 2dlAmZe S il
A -2 F o, Sl sk A 7|8 A B4} 7142 EGS WHAI) A2 BA|of o) Al gto s, 2
A7 EFA|A o] F GHE ATBTA 710l ek S Bk Shasshiny] lofslr] whekeh

AL A}

3 Q7 20231 AEAAIURY) A0 oL 714 B HAKETER)®] ofu1A] Q1A (A 72
SJEhAt 2 U E Y 22 SAIQI) T AR 7] 7| EARRI91 3D S A LGS Slat B
Shut B 8 AR TS 42)714(GP2020-023)°2) AU ST ATIAY YLk EF, B AT vlF
oA, AAA] & 4] R AR, A\ 7] AR Ao 2aiIeIYATLo AR
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The 2022 Goesan earthquake of the moment magnitude 3.8
along the buried fault in the central Korean Peninsula

Hobin Lim"*, Chang Soo Cho", and Minkyung Son"

D SI2X R X|RIHTLHMIE], HBL@kigam.re.kr

o='|s=)_|lz|_|1)* KR

On October 28, 2022, a moment magnitude (Mw) 3.8 earthquake occurred in Goesan, South Korea, typically
characterized as a stable continental region. Herein, we analyze 42 earthquakes, including the Mw 3.8 earthquake,
the largest foreshock (Mw 3.3), which preceded the mainshock by 17 s, and the largest aftershock (Mw 2.9). The
primary aim of this study is to identify interactions among the seismic events. To this end, we utilized the
permanent seismic networks with the closest station at 8.3 km from the epicenter, and the temporary network
deployed eight hours after the mainshock’s occurrence. Relocation results delineate that the mainshock occurred at
the southeastern tip of the hypocenter distribution of three foreshocks, trending west-northwest-east-southeast. The
aftershocks form an overall spatially diffused seismic pattern that propagates toward both ends of the inferred
lineament in the downdip direction. The rupture directivity of the mainshock, along with waveform similarity
across the mainshock and foreshocks, confirms the inferred geometry, corresponding well with the focal
mechanisms of the mainshock and the largest foreshock. We demonstrate that the change in Coulomb failure stress
(4CFS) by the largest foreshock was positive where the mainshock occurred and that the mainshock generated 4

CFS capable of triggering the propagation of the aftershocks.

42



KSEG 2024 = St&liz] =83 St XTI IR X722 - 22| HAtS] Het

Diverse fault geometry beneath the epicentral region of 29
November 2023 M_ 4.0 Gyeongju earthquake illuminated from
decade-long seismicity

Min-Seong Seo"*, Sangwoo Han", Won-Young Kim?, and YoungHee Kim"

Y*School of Earth and Environmental Sciences, Seoul National University, 36wnfgodfkd@snu.ac.kr
?Lamont-Doherty Earth Observatory of Columbia University

20234 118 29 A2 4.0 B XTI TAX[Q| X[ot T F1= =Td

Mk, stae?, Zeie?, 4
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On 29 November 2023, an earthquake with a magnitude of M 4.0 struck the eastern part of Gyeongju City, South
Korea. The epicenter was east of the Ulsan Fault, where the mapped surface fault traces delineate a complex fault
network. Besides, on 23 September 2014, an earthquake with a magnitude of M, 3.5 occurred in apparently the
same epicentral location as the recent event. These occurrences raise questions regarding whether (1) deep
seismogenic faults share similar complexity as surface traces and (2) the two largest events ruptured the same fault
or not. To address these questions, we determined precise locations and focal mechanisms of 65 events within a 3
km radius of the 2023 M, 4.0 event epicenter, spanning nearly a decade, from September 2014 to November 2023.

Moment tensor inversion of the two largest events indicates that the 2014 event had a reverse faulting
mechanism, whereas the 2023 event had a strike-slip faulting mechanism. The best-fit focal depths are ~13 km for
the 2014 event and ~11 km for the 2023 event, indicating that the two events ruptured different faults with different
faulting mechanisms. From the relocated seismicity, we identify three spatially separated clusters for which we
successfully assign the causative fault geometry. The first cluster consists of foreshocks and aftershocks of the 2014
event, which lie along a shallow (~30°) east-dipping fault. The second cluster consists of a burst of small events that
lasted for four months, which also lie along a shallow (~30°) east-dipping fault. The third cluster consists of the
aftershocks of the 2023 event and small events that preceded the mainshock by two months. Although the locations
are very similar, the preceding events likely occurred on the neighboring fault, whose dipping direction is opposite
from that of the M 4.0 event. Our results reveal diverse subsurface fault geometry of the target source region,
consisting of a mixture of low- and high- angle faults that reactivate as earthquakes with different focal

mechanisms, including two M > 3 events in 2014 and 2023.

AL AL

This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea
government(MSIT) (No. 2022R1A5A1085103).
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Aftershock distribution and fault geometry of 2023 ML 3.5
Jangsu earthquake using a temporary seismic array

Yuseong Cho", and Kwang-Hee Kim"*

2023 7Y 29 19A] 78 592 (KST) A8 AL BZE 17km X Qoj|A] 1 3.59] 213} 13]9] of o] ¥A¥s}
At 717378 9] Harof W= A7 | A %s $E3E 1978 0|9 2023 74 2947HA] 41 ¥ 10km U] 243]9] A
Zlo] ¥t 211 9y o] % RAtehu A F-EE] Aol A= 221 A oF SAIE Fofl 21 FE 6km o] Ui
Z 87MA0 T AAA RIS HA|5H0L 8 23U7HR] B 26U BRI 269 2] 717F 52t AAIA|
thrf":% | 7155 uhg C = RE PQLIT = T9H-Z o]8-5to] 7147 IO oF 728fjof] sgshe= & 14535] 2] o1

AESI3 o] T A1 A 8 991 8 6 Yol = ST o1 719] oF 45%0] s oh= 633]2] o[HIEZF HEE U
1:} HYPOELLIPSE _EILE”(Lahr 1999)S &-83lo] A A& ZAA5IIE eI AR|TEERE
(IASP91)S SHtEofl BHA] 7HRt & W& (Park, 2008)2 ARE-SF 2.1, o] ol A 47) vk} =Axof| A ZHA]
HAY AR ol I R] 52 163]9] o|HIE= A|JAA & 129315 = Aol 2-8-5H3it. HASH = T
(Hardebeck and shearer, 2002)2 &-835}0] 3#1 2.0 0]A4+9] X Xlof| Tl &S AA 5, ER3}F YA A 2T
Zu}o g BAgk o] ]rﬂﬁﬂ FOCMEC I & 13 (Snoke et al., 1984)% &-83}o] Eol chk=HsE 24519t &
At Ao, 221 Y A 0] E el sl ERE-a-HE A ke ol st /9= HolH, 1Y Zol=
3 - 5km=E &2 H o]l @vﬂ‘ﬂ A= Ao E BAEH.
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Understanding the subsurface structure of Bukpyeong Basin through 2-D
electrical resistivity survey

Woohyeon Kim", Hanjin Choe"*, and Kwang-Hee Kim"

SHRAL % S0 A Aef oIk uteh wes A37] HARA|olc) 20239 5Y, B B
A 572 4.59] A|5l0] wA¥ste] o] £A] Ui 9 o] ZAY2el e8] 5ol thFElaL 9k ofelet

£ v AR B3 A7 BAo] Washt, s ke

5, 7123 97190 AR} ul EA|5HE Q194 Y WEShE X ERAH S ofele Aol wWebA S o]

R AE FES| I3l Aokt22] £/ Aol & ERIT 4= U= A7 |HIA Y FALE 35to] 221 QASHE &
s £419] 7185} vl d B4 52] A, EjA52] FA HSkE melst il HAFEAISHEE AL /lojA] Y
o] H3f| =& Folle= Hol= A=A vl @<= 2-8513itt 7]&0] =3 H7|H| A} FALe} o ZALof| A
Ut @3 8A 2 9= F AdS dEste] ©eF784E FAIRE A1 NW-SE k0 = Uit JAHE

=2 E51 4£/4F] AHET H]&Horizontal to Vertical Spectral Ratio, HVSR)#}9] H]| & 53] S A1S
BAR IO 2 Hol= SE AR BXoA FAE E|ZFo] TSEDL, FHoA = &2 EE S oA 43
o 7]5keto| TS E| . o] ATE H|F0] EA] 2] EZof| A KT} - Oﬂ/ﬂ ”Eﬂxti 735t 8ol A-gsto] &5
S BAE AJHe] 3]7Ho] dod A0 & o AXIL. A A= o] FE0 2 BX| MA|9] A% 3A0] E7Fett A
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Near-offset gap extrapolation using seismic trace extrapolation based on
self-supervised learning

Jiho Park”, Yonggyu Choi", Soon Jee Seol”, and Joongmoo Byun"*

S T FAF 8 Alofli= Al AR B R O] A|oko & FAI7| =R E] 9F 300m W 2]o] FAE] QA J 7t
Aje] Edo]~5o] WIH o ety Az A2st HSHL oleiet A QA Felo] 2 RAKS SRME
(Surface related multiple elimination)2 T #¥|+= ThESHEAL} A| 7] of] o] 8- of7] A|7] 1L E35] AQFEALR} Zo]
Frlo] & A HoflA FHEH AAmolA o 2 A7 E o] AR AP 9] 2F Tl FREA 9] & A5oHA| ok
oleiet 2712 23 ofolo] 42 HAIE Ssl] Foh cleret Al ol SATgAE 27149l A7} 2
TEAL U} WA o] Aol A= ol EA Y] QA GH o] wut AtmE G4 0 2 Bt 9isto] A
A I Sh5(self-supervised learning) 7|WHe] BFAT} A1 @ 4k(seismic trace extrapolation) BH-S A5l HE
td(deep leaming)9] TI0A] 712] 931 edelel A whe Ao R FEU AR AV EASHA 9] e
of] Y¥FAQ1 A rskE(supervised learning) 7|¥He] 11 2]E-2 2-8517| of Pt wWetA] o] AtollA= FHAR
FA9] S B 0 & ASIA7]7] flote] A7 A Eeks /dS YR F AR HAE MER A S
ARSI, Eet HIHOE 2740) Q1A Folo] B4 S THI] Histo] A5 o 4 B(pubile domain)
S7NE 0] = T B9 ut A= S o8]t T/ nt HlT o] Al (big dataset)= T-/d 53Tt o & E-8-5to] Aokt 1Y
Oy A 1A DA AR 2 (upstream task) S B0l ZA2] LA o] £ AT AY ol RES B4
511! o] & B3 A}E 2.9] #Ho|sk5(transfer learning)S £ 4] 515+ 1 (downstream task) S £ & A 2l
= A/ 5I3ih. A 2 M AR A8 B9l e At o @4 A= 282 S AlQte kol A

A QAR E HE3E S 52 B Slshch

AL Af

o] A= 2021 E HH IS &GHEAIR) O] Yoz F=ATFA ] X wol 3H AdYych
(No. 2021R1A2C2014315) E3F20221 &= 7 H (W15, AFAEAIAFA ) 9] 2 0 2K-CCUS FAITH] 2912 1t
of =85 YUt} (KCCUS20220001, 2A7EA7HE FAIRJIANSGAR).
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Time-lapse Imaging Using a Portable Ultra-High Resolution
3D Seismic Survey

Jungkyun Shin*, Jiho Ha", and Hyunggu Jun?

452 A2l Hopol 4] A5 U E R} eka: At HopolAl] ol steke X EAE BUE 5 814

% (e}
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shukEA 5 U E Y o A9 @ 284S HESIT $EE40E %016 o] Ak B e 4= Y=
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Remediation monitoring of an oil-contaminated site using electrical
resistivity and induced polarization surveys
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3D Seismic Imaging for Ocean-Bottom Seismic Data from Gunsan Basin in
South Korea
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Acoustic Full-Waveform Inversion for Offshore Wind Farm Site
Characterization: Application to the Netherlands NOZ TNW Project
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Accuracy Assessment of the Seismic Velocity Model and Density Model from
Utah FORGE EGS Site
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Multi-scale Full Waveform Inversion Using Regenerated Wavefield Based on
First-arrival traveltime

Seoje Jeong", Dawoon Lee?, Sungryul Shin?, and Wookeen Chung?*
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Exploring the Opening Style of the West Philippine Basin
by Understanding Marine Magnetic Anomaly and Multibeam Bathymetry

Hyeonuk Shin", and Hanjin Choe"*

AL EEA|= D A Hof YT At v 2 & ](back-arc basin)o|t}. A 2] HEA] 2] FFof EAs}
= E-W F89] Sh = fossil spreading center) Q] 5YH5-A| 5+ Central Basin Fault)S $4] 0 & BEX|o] 822
= Y22 vijeba] AAlFH(EEZ)]Tol Lol B ﬁ:rlﬂlﬂ‘}ixl?l TA9] FE-2 Tl $A siRlo] B A
7 olBjA1A] ggket. el AAAS) okt dlolellEleh 2022 08 Alshel AT A ELEAIIS B B
St SRS A AR E o]-8-51o] Al8l|91E(Abyssal hill)Z} H]Eﬂ%od—'—(Non Transform Discontinuity)2] 5=
T HI R4S BEH R SYRADS 7% R 55 siARFo] A2 o] 1L 3o ™ S0l A 3]3o]
ARG VAT el o ] A A A RS A el el 2
HoflA 9] eabgut e 4 91, T 1w 18] 1 WHE EE(mantle plume)2] 8712191 A5 AH-E-2 112]5}14]
02 BRI TV} AR 2 ol 2R SAS IR Sfoh SR A} ARG FEol, T
I AR A2 A A BA A = 53 A =E Y2 JAMSTEC-DARWIN, 1|5 NOAA-NCEL -3

SEADATANET'S 2A179] choyet eo] EjAle] 238 Algto} 71o] Bhe 7hdo] vheisel £4)9] Ashabg e
AZgIgict. EFF 0|5 BheFo.m 0 Wate] TARH A AN B2S TRfe AehE Tol o] BATS A
THRBE Astel Ameln iAo Askgo] sl 9 2w A guale] nlX| e A stiAt B,

54



KSEG 2024 = St&lliz] =83 St XTI oK X122 - 22| HAS] et

ETAE KIE ZA0IMCl ST DU 95t QEtIY bl

=x|1) = xH 3|12 1
271V, 29", urRsp), HaE

DxOI5ICHSt I Of LA XKFRIZEH, pyunsj@inha.ac.kr
Ietoi sty |

Comparison of Finite Difference Methods for Acoustic Wave Modeling at
Irregular Boundaries
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Application of Seismic Refraction Survey for Service Reservoir Expansion
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Numerical Modeling of GPR Survey on Bridge Deck
for Training Deep Learning-based Data Analysis Models
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Deriving Long-Wavelength Velocity Models Using Excitation Amplitude
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Leachate Injection Monitoring for Bioreactor Landfill using Electrical
Resistivity Survey
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Compilation of the High-Resolution Marine Magnetic Anomaly Map to
Decipher the Tectonic Evolution of Ulleung Basin
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Assessment of 2D liquefaction potential using probability of sand from
geophysical data in Pohang, South Korea

Ain Lee", Seokhoon Oh?*, and Hyoung-Seok Kwon?
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Understanding Submarine Active Tectonic Structures around the Gokgang
Fault through Integrated Geophysical Surveys

Gyeongseo Jeong", Hanjin Choe"™*, and Yosup Park?
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DAS-based Microseismic Location Determination for CO, Sequestration
Project: Synthetic Data Modeling

Sangin Cho", Woochang Choi", and Sukjoon Pyun"*
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: to geophysical surveying.
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Marine Geophysical Survey
® OBN Seismic Survey

® OBCS Micro-Seismic Monitoring
® Multi-Beam Echo-Sounding Survey
® Side-Scan Sonar Survey

® High-Resolution Seismic Survey

Data Processing
® 3D OBN Seismic Data Processing
® Seismic Data Conditioning

Development Products
® OBN (Ocean Bottom Node)

® OBCS (Ocean Bottom Cabled System)

® 3GBM (Third Generation Borehole Magnetometer)

HDTM (Handy Deep Towing Magnetometer)
Acoustic Communication Modem
Acoustic Release

Heat Flow Measurement System
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