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Effective Well-log Data Restoration
by Using Machine Learning Techniques

Sigue Lee!”, Hoyong Lee”, and Jian Joo"

MO.FEA Ao ERAAIE FE T 2] 7|&o] WXstHA] EAIRIRO] AFA BA-5iA9]
ZQAo| Rl&X o7 =ylsty 9t 27A AlRE A|E Foj2 AQlstl B Alg & 7 A
shaL Agsto] Faa BAsiAe) Y Gigg Yogsich deit 2elE Atmol: FE WAl 7]

#7] =3 A4 cycle-skipping)o] 9Jgt Amto]
3

5o

Ir o

oI5t B3t @20} Asto] 3H} uhslg], o]t
T(spike), 5752 S=(caving) R Alo]7(caking) o= Qlgt 5H 7, Aol ficasing shoe)
9] Atm £ 52 mIRCh o ARE & Qe é% +A-o1A2 oM ol @7t
Ak BAsh BYste Ao] IaAoltt. A5 Atal] 859 Al 7MY et W o5 8
(moving average) 59| 7|¥1S £5t tJAmo]7)(despiking), A1¥ ¥ 7 (linear interpolation)2 E3]]
r2b 7RSS A= whd =o] Qlth ESF Gardner WAl Greenburg-Castagna ¥JAl 590 1~2X}t
AP FPA 719 59 Wgo] 9lon, o] 7*“*5}‘34*15 A ERY KQoA AgAdo] =of
ASol|A M ”‘Ol ARRE]DL QIt} E3t Rl 2ol A S0 e g4 24 e WAE B vY
5t7] sl slig A1 Wil A}-85=(basin- spe01f1<:) gHAlE A AotM E2dE AteE HYs
BEE Wt 2y ©@e Al ST A5 Alm 59 Ade 1M27] JEAtse] A AHj
g} o]= o]% A9 E]715 A& A, Seismic well-tie, Seismic inversion 5 &aFA
Al A adoll Al of %‘6&% ojRlet. o] AN A5 AlRE Ytk WEolA 99
& 94?4” 719 24714 @R 52 580, niledE of&st OEAE Y vAdd I
U BUS A=ttt A Atz o9 dAME2]A E/d(petrophysical properties) 3 HA
*é(elastlc properties) 215 AREsSto] 59 Aol 22)AQl ojulE At ¥rgstAr st
J8xte ¥ ol AMIAE] DA E FY Aol UEhes B7-& Outlier 2]5to] o<
oA widgozn = FE7E PEl= A2 YA Eot gupAQl Afgio] o]fA 4 Sl
= Outlier &A1 I Jxtg HEIO] & TAIS AFasfgdoamn A £59 P2 =2silt.
oF Zo] APt &rd A LS AR Rt gild 7S A&t 22T AlR &
WS So¥otL 7IHE s APolE vlwsilth 1 A, V]Ee] FIA e W A 7Y 59
7o) vjsl 5 5ol IH AE =55

-

ol

EFII‘

A
A

O Jm Nl M on

T

A} A}
2 Q70 B =82 FAI RISEml A9 dgojsts WEF 244, Addsi
2 3 A7 oj2le MACR A=Y
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Data augmentation and selection using CycleGAN
for machine leaning-based facies classification

Dowan Kim", and Joongmoo Byun!*
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LIS aa
Moz olzoflck Sej750] EAA, viAleld Jlv o BRE Sela 239 BAG A
AFE BE BA Sof A WAIE 4 9loh. mepd B A7olA CycleGAN (Cycle-consistent

Generative Adversarial Networks, Zhu et al., 2017)& ©o]&3sto] AA| S84S5 AI5E ZAlsk=
TYAEE 27F WISt At ST E3t CycleGANS o] 83t AR AT Al 22~ W2 TYAE)
Ay F= 27dst A8d °*’“7<h§e Agshs 71Es Aozl 24 E 49 9
o]RojA| =2 sttt e 5L Vincent JRAIES Edl AZHCh dARALR
AExtR0 B8 At ) gyEi9lon] Bdnt JoloiE Bot SajxoR e o

H52 4 9ok

II

SEA
1y
g 73

Lg

_||>1A 2

(o]
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A} A}
o] A= AIYS YL HMOTIE)S} QH=ollufx]7] =g 7HA(KETEP)] X|dg w®lop sofeh A+t
TR AUCHNo. 20194010201920 & 20182510102471),
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Dstorrfsty. Adgh2shit, jbyun@hanyang.ac.kr

Application of transfer learning to the waveform changes in
diffraction extraction of seismic data

Sooyoon Kim", Soon Jee Seol”; Joongmoo Byun'*, and Younghwa Jo"

Zl 2ol BEn Atm Ke]o] orfeh ZopflA defid(deep learning) 71HE AEshe A0l
LS AP oy, of2fet Fefdofl Z1ehet A e 24 td Al&(target data)ofl i
W Sx2 FHold dedl 2us dE 4 gloH. i*% ARt Atest SUet 542 7HAoF
eiths 2o Ao, 4 Alwe] S40] tE 49 tiF2Y Hed 229 deol A Aste]
mzoll, o Atme] S0 W A9 MR Ss hi— ot RS ASFH oA atashor
ske 2AE 9loh =y st AlRE A 9che 92 W A vlEs 84sh] T,
Ho] Sf5(transfer learning)& ©-&sto] ¥luA A2 vlga w20z ShEATrer Aug ANA}
ok Alw=st Ql9lth ehd, Bdm GAb Ales oot Atm A 71HE BAR ofn Afw A
S7g0] Wigkeltt. metA Bt AtRo Gefds ol AleAlR] TIde A8 Al Alm
Aol A Alms &8 oted R A= & ARl o g0l 943 BolAls A7t LA
Aot 224 oS ffsh o AR Sts Abm Al F95R T SfeAl7le 22 Ufe- BlasAol
of. metA o] AodE BT &5 WY AtRollMe) fEnt 2ef wAlo] 9lof, oln] stad He
3 22 tisi Aol Sfas st myo] Haket 2w Ated] HsiME oS Aol FAIEE
2IS HofZiAt ofth.

ie)
ol
|d

AF A}
B AL AASARIARMOTIEN $H20LR]7 14571 AKETEP)?] A|2he o} Hajst A7 2}
AUYUCTHNo. 20194010201920).
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Classification and feature extraction of fault distribution

using machine learning

Jin Su Jang", Byung-Dal So"

B39l B0 HiAls T8 Aolo] 89 YaAt8ol YR 9 BIRIT Ho2 el stk 7
A S5 ol 8alH ©E0 B7HA ujxleh 22 ABARR Ajolo] WS BAso] PN ©E B
of BAtEL} xtgo] 37} 7)) Ssol DlAlE AR FARE Moot gk 2 ARoAE 100007
olAo] T ujx] At S AR BAD A werew PR Bl SAAIZC B EiR] AL
R 5 wio] Zolrh R km@l AAIZE Qjolo] thao] WA lojo] ¢ixo] HiAlEl ofu|xlolnt. &
42 BHe xtgol AujHel SRS xaslo] xtRo] AUL ZaARIT WY mAEL 23E
£703 olo] theate R ke Ssstol 2R AAS @A of IS AX siao] gad I
s BEolt Aee B x| ojujxuE wi uix £AIAE QA sy olN BR
7lo) A5 yat 584 9ol 24% 4 WY maAEQ] opfiset sty AFRE At=Q] 47t
25 Aso] DAl dake Attt AR BAo] 2% EAa 98 AleS wlad A o
Ot R Zo] K8Eo] WA WlAF B sk AlRO] 47} £71E4E YEo] EXS wE
5] 9ol o we ZAo] Weatgirt sk Alnol 47t FAY U, 58 A a5 BElE
TAsE] 9l B Atm a0k AR 40 vlgo] 2 B8 4SS mARIELL 1 Ad 1 ug
o] ~0.1% T, £57]0] AUEs} £ ek Wt o] i YR BAI AW merER 7
Ml BRI U5 wjRE BEsb] ey AR B50] xR} BEo] BjRIElE Qolo] Fa
2 AN, £ @70l Ak A EALES oSl B WS BRY A9, A5 Aao
rYRoRT FEE B2 A5S 92 4 9lon, 54 32 93

o}
=9 At ‘#Goﬂ AHE

A A}

& O I VAR See-At VIS7BEAIRIKMI2018-02110),  AEIAAIE ARG
(NRF2019R1C1C1010804), s3AIQPs B0l ‘x| zlujxpEof ME0l2l o4’ Al 20199 A8 (w-38)o]
AMPoz sh=eiaaiTe] A1 (No.2019R1A6ATA03033167) 0.2 2a1E]9l&Uct
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Kﬂ%ﬂi”*, 453541”, Ol*o*%”, A5sl, Y, mg

Velocity model building using semi-supervised transfer

learning

Hyunggu Jun”, Hyeong-Tae Jou", Sang Hoon Lee", Chung-Ho Kim", and Hye-Jin Moon",

Young-Keun Jin?

—

S AR AS Fol PR AlS) 0hLe) K8 YUE At e Ast FEES sk 9
oA 7V F23 B 3 sidolc. WA RSt 4= P& 52 Yol B AP} olRolA| L 9
on 2ol ol e ol§F Alst 4= P& E5 AW} R PHos 2aE T 9k ol
Y2 I Y St A& (labeled data) 7} ZQgh K]EoPAL} ggo] ¢= A= (unlabeled
data) & FE3E B] AESH02 U 4 900 45 TX £52 WA FAIAE 52 Al
0] SR, REESole FRO] b o1 AR} BATOI} TR EAfste BT AR
2 51 Wl Qb & ALRS S YsIAL W AN vlgo] BstoR FRE P A
Qol St 8 AIRE 2P| olele 9 wrk olziet 2AE IRelr] A FROl U
45 Aa% B9 G UG A2 B YEA & N AGaRle Vol AT 2
Aol Aot ol BE Alms E8stol agHo2 {5 JRF EESP] 95

= & Al ot
T 7P AHS FEid Q& 2P (auto labeling) 7192 85It Q& EF2 MH Y
AtR2 R FAF Y AL=2ES (pseudo-labeled data) S Z44fsto] stg Atze] e 2= ROl
ot ol A2 ¥ FY AfRUOR sige 28T & ts Aol leu 7] 2pEY Ao 2
g 2F77t 5o AIBAR FF¥S £ 4 Aths TS VHRIAL ok TN 2 A= & A]
= ot o] shge A BEA o2 ARESte] fAF AY AtrR Qs AR 4 Qe EAvel #
= BAstLAL st Aljbd W2 SAIGAIE Sl ASHeH 24l oA Auts Atd v

=2 LI
o] AEtE ool AY AR E ofstolr EEMOR HT 1AS £EY 4 98T WAL

A} A}
o] el FIsiYualr|4Y (PEI9SAL) Tt SYSAITE]4A18Y (KIMST Grant 20160247)
of A|AL ol L3yEoIEYc
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Hlo]x|¢t 2| AotE o] gqt A - 29 StojH mZtuly THAY
28l e’ AEe, wee’
U Rt oAt et duyoon@gmail.com

) glojristi Allerd Rt

T OO0 T

Hyperparameter search for facies classification
with bayesian optimization

Yonguk Choi", Daeung Yoon"*, Junhwan Choi?, Joongmoo Byun?

A AFH StEdlolY] ERY A AxEL0]9] TR AT Iedd] Aol &olsl
AEA 22]—AE 2ofolle taleld R Bl 7les A&shs ARIPE FAE St Sl E9t 7]
£ FEA AtrAY W oA VHED =2 e wHske TRt taleld 7] 71esol
A Ay S8 & Ve U A A AAFCoR THSsetE L
ol StAlY Tty WHelo7bR] JTFe UlA| :
e Seismic Interpretation) Zok= =d]dS R Wn Atrg ol&sto] ot GAAMY 4 R
o= A #¥shs WHeR, ARS dide] 22ddS A7) Ss dMEest VIR B A
Zle R Haleld 7IMSo] AR fal, Al ©efd Ve EoF 2| AEEL itk 2 A
ANe WA FoIM AutoML, 1 FolA e StolHm2tulg Ah5 GAS 9Tt Ho|x|t & Ae} 7]
of 85 Fal L ot o= FIA Sdnt siA Zoboll A-E5tlaL, Vincent field®] A% &
45 AtrE olgstel 1 de2 drlstint diggezs JHAE FAF V)Re] LightGBM

T2 ARSI, o] ¥a2Ee] stojmotu|E S AE FA} wolx|eh A Aste] Auts
Blastel Auts =Eskltt. 3009]9] Wh=olA Hofx|et A|KePt dojos w2 A5 AUC 4%
HAN, P22 RhEsioAl Holx|eh 2 Aelrt MM £2 deS Eole e UK

o AR T shd S oot ¥ =7 oINS A-gstol Holxet 28] &
7142 B2 Al=sts 71 239 452 A= dHeR ARE
B 7ol 285= ARNS 2 & 4 Qo mEbA Hjo|x|eh A{AgtE o
et olE m AT 2 FAL 2ok thefer A0 EEE71E ZIHei

Qi Exojni,
oIt 1 FolME Raka et sl (Quantitativ

l_l.L.)l'jl_J

w

A A}

2 7E ARAUALA T £axe AleuEole 75 U AKAY o} GeoAl BE EY

& 7IE(GP2020-031)2] A|doz efEQlon, ojo] ZALEZ Y. Eot AFPALE S AlgoiaAl SK
innovation®]] ZtAFEsUc}
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Study Case of Active Layer related to Snow Drifts using
Electrical Resistivity Survey in the Permafrost Region

Kwansoo Kim'?, Joohan Lee”, Hyeontae Ju", Eungsang Lee? and Ji-Soo Kim”*

oalute} £)£9] F271x| Aﬂ%ﬂmmw 62 13, A7 58 47)= 1988 29 ZFBslo] A
AU 2 ARl FHE A GRUE) AT AUk e YRIINIT AT
ZHL A 3047 Qm@ Aol 92 eme. e Wol. Ao WFs: Aghe 2 5%
0]$tﬂ]3ow1LZj*%7lHL 1 Az

2 Amo] e AMS YIth AU AAL e frlers Ashs @jo& 42 ol ol
2l EOI nEo 23Eo] AMY] WL FAATING s ARA|AL AMo] AUKIA Wol Ay
stof Ejofol iz} A ms) o] 27 miRo] 7]E0] Bxstn QI ojrlet AlojEE A
A AfebR 7h Qick. AlFEelebbEE shel A78 RS ol@ste] 72t 60 m o] A
Mol o]zt 70 cm o]4 ®ol: Ro| FEEW EESS ML AR FEIRES AW
20709 29 H9E| 59 9 71 of 2% P02 AW | m, BINA 641, Eo L AT
AL wiEYE ] RS ARStTh 2N BEo axusisal 4 ehlo] A3 U H
Yoz 9o Alag ol siAslET EaAlEst £ AR BAS o8 FEET SE50] 4
I8 ofeisict oblst Alolgot REsks AYY g Bl PdlHs 29 T 25 A
AL 3 ma SAET Aol EAfstc ARkl AlAlo] g ol EEC] A S} 1
me S} ol A 3047 WSkt AAlto] ofs) FEEO] TAE WskE AL Qopd 4
Q9IcH &M AHo] mEl EAECE OF 5 m w9k & 78] AAIF ol Ao]AE A7l w
5% OleEs Wobgn 1o met A7JHIAEZ>1000 om)E THE RV %7} §ot. o
AapEl 37jUz MY oF 2 mo] Wol o Zloz sjAstEct Bn Awo] te} s A ﬁa
Gelstn AYzA] 53 Che BeEAel ol BYNEA S8 ol 08 s
Ans g oot

=2 ©

rlo
ia)
%
(@]

l:_l
¢

r&" mlo AY

=

u
u

A A}

o] A7 FAAT4(PE20050, PE20170)9] A4S ol 35 95t
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U stortjstu RlQgt4-28tal, ssjdoolly@hanynag.ac.kr

Composition of training data set for efficient two-dimensional
imaging of electromagnetic data using deep learning

Minkyu Bang', Seokmin Oh", Soon Jee Seol”*, Joongmoo Byun"

o] ClAb 7|HS &85f0] AR 0 g A

LIS

Aotz Fdets At AREARTES] s T8
o] STt SHAIRE ol VHEAR] SAREPS 3t & |8Fsto 2 oA Aato]] i Aj7ko] 4
Q&= @0l Qlo] 'l ARoA R|oHRE éﬁiﬂi sfiAdsh=tl olzd&go] Atk ool wet, |
oll= ASAIEY(DNN, deep neural network) ARRARLR S A& siAdd 4~ 9l
+ 7I8=00 gigt A £R12EY AlRE 0|85t 7533% 87} QItHOh et al., 2019; Puzyrev,

=2
N

N
o

. o
ofs
o o
_&

|t

ﬂJl

2018). &1, A4l Ao FSH BT AAPARIES ASAAYS 55 SRR SNt o

& Noh et al. (2019)0f] 2J5f £e= =t o] AoM= DL A HRFAAL =0l sl 1t
= A

A ZJIA 2 |53 5, d5E 2SS olo] Bo] HAKY 2de yslit Wyow
g olgAle]l FIMINE gt olgAlel AAS s adster] Pt ok o Aol
A @A 25T FE AL AHRS ASAAUS olgstel 2x1R R sjMsh] el &
drtas TSt Wl sl AvfetuAl dik 2AlACR AR Astel AAWe st
SERIS

Aeg st Fellabel o2 AL Slgt 219 HIBIAY Rilo] Basiol, clere
AN

A JES WYY 4 P 5Y 7L UL WPl B A9wr) Basich geld @ AR
2 Pajstol BatElolof sl WAS A48T, of We UolH 23t A7luIAY 2use s

gt o] BRASRTE Qoln WY AANGARET WA BYMREST oln HEo| JAES

A= t-SNE (t-distributed stochastic neighbor embedding; Maaten et al., 2008) &<

solstoitt. AYE AHRES ol8stel 2TAAY TAS B FBARYA ALzl FAet 7]y
FF %

(Bang et al., 2019) €155 S3A7] 2, 239 PGS
Atgof Agsto] SRR F/do] o FH M7IH|XEY FAol DjR]l= ¥ —Er*—*.é}%q.

rOl' ol-

AL A}
o] AL ARIEAAIARMOTIE)S} §HofLix]7]% 7 HA(KETEP)] A€ g ot 4385 A7 3}
AYUck (No. 20194010201920 & 20182510102471) gt o] AL S2ALALATLY] Fa
A F g (V) 5 ouiAl ATRE BUAPIE R U RES o5 (203211 wh
(GP2020-007)9] ¥gro g 238L|oi&Lct,
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Truck noise removal of MT signal using Median filter

Kyeongho Ryu", Hyoungseok Kwon" and Seokhoon Oh"*

AXt GARES] sl Magnetotelluric(MT) &AR= 10 km o]d9] AR FAE mfd & 9l
FUgt YHO|A|E APt SAIES o8] miwo] As A77F e ofeka, WO Agog Al
37t fFE]o] ol Fert Wrt 53] f2uRte] He 14 =2t Rert Ul U Eof Qlof
OE A2e dFol vluA A2 A# AIZHKST 00:00 ~ 05:00)0]2t= Rlgol| ofs et a2
MT JoeAo] @75 Fdste] AxH siAS 7K 4 otk O2bA 2 AtolAs Aol s
A= AP 2ol tisll 2EdS 3861, 38 AuE =& A2 mig2 ANl MT
A129] Time series JollA Median HHE 0] 85 }Oﬁ AAE sttt Median BEE o]&sto] A=
AAE g Wdo] Bt QIR vlws] B7] st ASom %= mgof null 3HE ydst
73t remote referenceollX| £74H 22 AL At 371X|Q] 2E7] HIA|FZ v]uwsl Hoftt.
A WAle 2 Aitd Z2RI] HIAY B& 0.1 Hz B2oA HAoEe A2 RIstgal, &% MT
ASoA PSS AASHH ol 2 &3] 2 £ Qg A= 7gEn;

A} A}

©

AL

2 A7l URlorHe|Nslo] RjUo R SFRURIEIEAITY] KU Wol 2 YR AT
Ao A7 Auriuct. (No. 1705010)
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Introduction of quaternion_application to vector rotation

Mutaek LIMY*, Younghong SHIN?, Hyunkey JUNGY, and Chanil KIM®

slEfo] 9JA] ol 57} HElQ] B)He] Foz Uejolr|w, BEe HEC]
97} wrh oleigt #Ee] FAe K Ee, SHAllE ThY Yol
T J‘H}]ﬂl— Ox]o]x] on 1311151 7;}7\1]13} qx{o}‘_ HO v Q;\cjo]

A2 OO0

S{tol Ao HilEfo] Hete
SRlTE Qs = 74
Qlct. I ¥Evt Qle 51t
5}41 vt 2 HE= SA0A] o1 37t Be AEAY gilste s a5 2Alole} gt
A1 HE A7E oz 9, A, AT AP A B8N 3 R AR AP A
o, X717 A7) Al AL *ﬂ‘ﬂ deng & AP A7l AN EmAls FX0lA] etz o
2ok AolA 21 ARE B¢ Ale A2 5& Ashke AP HEH(YWehE AMe Ader & 4
ot olete 2o, eajo] Zl2 uitt §o] LA Al QoA A ARE Ftolle R AP HE
7 ATl & 4 9, et AP 2o ol 3 4w AP A1 AIME gl ZA]olH
A A, Kol AP HEl= A1 A7) AlA Q) ARAjof] whet 1 Aol EEtile wolth 12iu
Aofxl ¥iEfo] x|2] ztmAIRt AP A7] AlMe] kA9 Atolttg AEe oM, & 25 A
3@ ARIQ Al AP WY T X|Qof|e] B2 2 4 ok 22 &uA oA M=
© F HEE A2 OE drog Moy A2 tE F &t oA 22 HEPT M2 tE
év‘f—oi Moo, Zjojxl Mz ohe & 7] Atold] BA2RE & HE Abo]9] ojils —_rLé*
2 T} ol2fet |2 e 2t oAl B, U FAK BF, Ade 5 oA R UERd
Aedl, 2oz Uk 292 Az Zete 1 Y82 A2 2t o] & Aldez UE= 740]
Mg Usoll Bhe Wolgtal & 4 el =M e TP (st 7MY a8/do] =2 WHoeR
Sreid 9t} A AR] BYA JPlollA 3 71 3 4 AP A AME B3, Aol Al
2AS T Apo|2 S1 gUHEHA], 1 £ 7HE0o 2 Rp|Ae] 3 ARG A1 TZEA slo] de xlzo
of 7o AJ20] O3 A5 BH WAS MGsIEck 1 A, 3 740 3 4R AP A7) AN

ff‘m‘

L Y

Lox o
rror

]

_4

]O%h_T'_
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mlo bu

9 3
SEEL 270 BEN), $5(E), 201D) YFo2 Who| 1 B Yo I} T ARE AY
7.3 Apgo] Al B21€ Aol et ol SX Chirle AT 4 UC,
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Case Study of Geophysical Exploration Data
from Land Creeping Area

Sun-Joong Lee”, Ji-Soo Kim?*
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A new crossover algorithm for scalar and vector marine

magnetic anomalies

Hanjin Choe", Byung-Dal So ? Jerome Dyment”
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Application of seismic array processing to assess station
quality in Gyeongju, South Korea

Hobin Lim", YoungHee Kim"*, Jin-Han Ree”, Tae-Seob Kang?,

Kwang-Hee Kim?, Junkee Rhie”

D School of Earth and Environmental Sciences, Seoul National University, Seoul 08826,
younghkim@snu.ac.kr
?) Department of Earth and Environmental Sciences, Korea University, Seoul 02841
% Division of Earth Environmental System Science, Pukyong National University, Busan 48513
% Department of Geological Science, Pusan National University, Busan 46241

We assess the quality of seismic data of 200 broadband stations in Gyeongju region,
South Korea, using teleseismic earthquakes. The dense seismic network over the region
of 50-km-by-50-km began in 2019 to monitor seismicity and investigate the fault system
that is responsible for 2016 M; 5.8 Gyeongju earthquake. We propose three array
processing methods (Method 1, Method 2, and Method 3) that evaluate the quality of data
and detect instrument gain problems. Methods 1 and 2 exploit the similarity between the
waveforms generated by different events with and without a reference station,
respectively, and are useful to identify a specific time period showing high noise in the
data. Method 3 is designed to detect the change in the instrument gains by exploiting a
dependence of the amplitude of the teleseismic P wave on the magnitude of the
earthquakes occurred in specific regions (depths of 0-100 km and distances of 30°-50).
We provide a list of potentially problematic stations that are compiled through the three

methods, and this information will be useful for various seismological applications.

AT At
This work was supported by the National Research Foundation of Korea (NRF) grant
funded by the Korea government (MSIT) (No. 2019R1G1A1094833).
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Spatial variation and frequency dependence of Lg wave
attenuation with site response correction along the CCSE
array in central California, US

Jeena Yun"", YoungHee Kim”, and Robert W. Clayton?

D* School of Earth and Environmental Sciences, Seoul National University, jeena.yun7@gmail.com

Y School of Earth and Environmental Sciences, Seoul National University

%) Division of Geological and Planetary Sciences, California Institute of Technology

02 7)o} K|%0] CCSE HEYolHo] Lent F2|@A)
224 wist U ¥ 99 B4, J81 Fupp oEy

SAY, 7193]% Robert W. Clayton?

We examine spatial variation of Lg-wave attenuation (Q) and its frequency dependence
in order to map crustal heterogeneity along the CCSE array. Lg Q is estimated using the
two-station method at four center frequencies: 0.75 Hz, 1 Hz, 2 Hz and 3 Hz. Lg Q values
generally increase from west to east (50-100 at west to 100-250 at east). In addition, we
observe three distinct peaks in all four frequencies near the San Andreas Fault (SAF; P1),
at ~230 km (P2) and at ~370 km from the western-most station of the array (P3).

High amplitude values at/near P3 may reflect high Q property of Sierran basement.
Amplitude variations from P1 to P2 can be strongly related to thick sediments based on
the spatial correlation with Central Valley. In particular, we observe spatial correlations
between high Q at P2 and lowest heat flow estimate, suggesting that crustal temperatures
are likely responsible for the /g Q in this region. Lastly, a peak at P1 in close proximity
to SAF may suggest a possible link between fault zone structure and high Q value.

We separately constrain relative site responses at each station using the reverse
two-station method in order to minimize the effect of site responses on the estimated Zg
Q structure. We observe site amplification at the sedimentary basin and site
de-amplification at the basin edge. The g Q structure, corrected for the site responses,
shows somewhat different amplitude trends compared to the one without the correction,
which may reflect different characteristics of shallow and deep crust along the array.

Ab AF
o] ATE I "IIE Aol KT BE FURY L ALY (KMI2019-00110)9] AH] A
ol Jsf] S ek
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Dynamic Rupture Modeling Study of 2016 M 5.8 Gyeongju
Earthquake

Seok Goo Song!”, and Geoffrey Ely?
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Evaluation of Liquefaction Potential Index at Pohang Area,
where Mw 5.4 Earthquake occurred in November 2017

Ain Lee", Seokhoon OhY*
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Development of Ocean Bottom Seismometers in Korea: a Case
Study

Churl Hyun Job, Hyeong-Tae Jou”, and Han-Joon Kim?”
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Nearshore 3D Seismic System using Small Vessel-EOS3D Ver. 1.0

Jiho Ha, Jungkyun Shin", Hyundo Kim?, Gabsuk Seo",and Sang-Mok Han"
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High resolution 3D seismic survey using dual-source for
shallow marine.
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Hyundo Kim"*, Younghyun Kim", Geonhong Min" and Jungkyun Shin?
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Seismic Transition-zone Survey using Land-nodal System

Donghoon Lee'?”, Seonghyung Jang”, Byoung-yeop Kim", Kang Nyeon Keon"
and Jisoo Kim?
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Extension of the Yangsan Fault under the SE continental
shelf of Korea: Quaternary activity and seismic hazard
analysis

HJ. Kim", S. Moon", C. H. Kim", H.T. Joo"”, K,H, Kim?
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Establishment of 3D High-resolution Seismic Exploration
System (P-cable)

Sik Huh'*, Eui Yong Jeong", Yunhui Park", Hoi-Soo Jung", and Chang Hwan Kong"
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A Study on the Development of Discrete Fracture Network
Model Based on Multiple Point Geostatistics Considering

Geophysical Data

Bomi Lee"”" and Seokhoon Oh"

A% Qbe tost BR02 olgsteln ¥ ), ohvie) ANE AES mWolstt e uje as
ok Qrvlo] AlME FE We @ 2ol WY Hrz 2Rt gebd Wesh 39, A% ool
EHE Ay 2E@ 2 AT gRkgsoi EAE Ay rEA2 OiF = dEEA 2d4 A
o9 297 7122 Agstel RUS WYY ABEY 294 My nUe 4% el Fuo) ¢
of Tt BHEo] A2 wAlo FHsA "oy E3F SAEHY] AAAR] BAET = FAAR] &
xo] AFE DAL ASsP] ek 2 AT A% o) guo] Ay ot A5E B AuE 5
Atg® o]gshl, §2 w29 FEE ZFY 4 Qe A AIRE EA AR o]8sto] AR
ot le) Auol et Al2le ol ohd A PEASS JIMoR BYs wie sl Bt
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A& ol&sto] & xtal] 4F S7M7Ie SRR ARESH <A 2AMY A 3Rt 2EE e
Nl SR AMSE A AP AIWE HEsith £ Wwe At SNESIM(Single
normal equation simulation)} DS(Direct Sampling) Al&djjo]AdS AFRsHCt JL&5st pEl=]o]
7t 3pge Al 2 Eelsiur] o) 7Htel Holels Aldatel A ol Aga) wolth AN H%
dlole] A& ojxlo] o] HlolE He-g £5, mue] 7lEAl So] njAE|gle e Helatel
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Spectral gamma and neutron logs for measurement of

formation physical properties

Seho Hwang'?", Jehyun Shin”, and Seungho Jeong!?
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Al Big-data DB System Establishment and National Atlas Production
Sik Huh'”

St 2% o UjoflA 3D siAE<t A FHEO] MARE Alee gt wholg AA +&
% =7} ofEefA ARl ZIRRE|L Oty A AR CRE M7t gl $EE F9 1Y Yo 1
cme] ¥lE% Q= 555 SHnRt= A2 A4 glo]8H|o]AE HalliburtonAte] Landmark A]
AR LESIQICE. 1989HRE AFESH7] AlATE Landmarky 7]E9] E°0] 7HX|AL Qe et 7
50| =0l QojA, XA F R|ALE2|dA DB 5 H sfiAlo] QlojAl w2 Al=l/dat Held
A AnEojo|t}. QIFAl5Y HHolH A 152 Sl shte 29 sfGo)x 7R 4 Qe 7]
&£9] A tze]- AAALR(3D/2D Aol BdTEAL ARXIZEAI(SBP), AmA, A4, Y 24
A, Aot Ul Sot £= BE, AR Ale 5)5 E8oto] 3 YPEAAE FH0R AV}
OFF2IAS AASH=0l 2 =317} QIt}. A3 YR E2]& S Aoz E4egdo=n Ay
HE A"y 2=44S Agsh olslistal, &5 7 dEhE Esto] A F oAl QlojAl A
A A9 29 BAIE a4 Qlnt of2fgt AAR fE0 2 FRRIQIKA = HYFE o
d ALy 9 Fddigol Bast Al&-Aehme]-7JA|1AQl User-friendly AAIZF 3D-2D siA]-53t
VIAA ARE Aoty @ At A ASE 4 Qv e 29 g Y ZE
3D-2D SJuF-A|ALg2]-A|A A& 59 15 HolgHo]lA W S Xtg F-Foll It} o] A]ARIC
2 A shte 2% o] 1:25%F A AAwmo] Qs 7t AA A A5FE=(Time
structure map) ¥ 553 %(Isochron map)E ARSI SolloA= siAH, SZ2o]AEA, S2t
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Al Z2folA, $7] uioleA, F7] uo]A, H7]| tlo]oA], Z2]aA, oA, VIRt 5
tisto], T2]1 FolloflA= SiAH, S2fo]AEA|, Z2fo]A], $7] fo]eA, F7] ulo]eA|, F7]
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A suggestion for the mechanism determining trench shape
using numerical simulation: the effect of trench sediment

Jae Yoon Keum", Byung-Dal So"”

A Rtoll Exfists AU i+t R The Thfsto, ol 27 si4te] gAYl tEt=
g YAl st 22 et sl Uil zA} it Ao HARS olshistr] Hsl A
= 1047h 1) s+ £ weh Yolof] e W AfolE 7Hl i SAH HY 2) Fd WE
oz HYske e & ol LAsk= WEY =Y sF(toroidal flow), 3) Y & A
UL oM TE 259 F= Y et ARA V1Al AAlEo] gt oHE, 712 siew
Hetol] ofsi A A4 BH Ipg(surface process)t HHH EH 29 st oo gAY 0
Al Gl ChshHE ATHEOR w0t BEG Mitolct, MUCS TAR] 9lof s 2ol
ujsh HThROR West we sh7 ElREo) TS siY dauol 89 welo] ol Wash: £
7 2(slab pull force)ol] A&st= A|ZF HF9] B-H=H(isostatic restoring force)S HAA7|+=
oI} 0|2 2x] wAo] wrelslx] Qr=re, slol QB BOIHRE A0l sl 287t et
U9 9L BAVE AsHsubsidence)at HAS MolL, 4 2 2918 JelY, Aelolsks @
A AAZE WS ehech giof shaol 232 et ol BRIl o3t A7t BEo BuHe I
ke, @4 HUCOIA Uehs Tt S RS AR 4 9l Zolck. 0|2 9sto] )
37<}ﬂ<1 & -A8HA](thermo-mechanical) AU $X] 22 A&t A Auts doixioz
s SR 2olA Az WRol Buo]l Joto] i Ej) Qo] Mojxln, e 7 S
831 A9 A7 Walo] Belelo] oksiol shy Elo] ofo] Wolrl o Rttt sl
o} s EAE9] thefer xS et 4% (o, sie Y R0l 44 AR B

< ol EAE A& o & R0 47 o2 B A ot EAE A8), A AUdiolA
U= 2%(concave) 22 &5F(convex)et FE sl g BRI 9] LA Si
4 2% (trench curvature)S =35t Ay}, [Schellart and Rawlinson, 2013]o] AAA] 5671 A<
tiollAl Eh s+ 552 d9 Qo IHAT mpA f2)= s+t BA 0] s+ ZYE 225t
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Investigation of crustal buckling structure of the Ulleung

basin using 2D viscoelastoplastic numerical simulation

Seok-Hyeon Do, Byung-Dal So"*, Young-Gyun Kim?, Gi-Bom Kim?”
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Efficient numerical method for handling strain-rate
dependent power-law rheology of lithosphere in finite element
framework: element-wise versus particle-wise algorithms

Sangjin Park", Soojung An", and Byung-Dal So””*
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An investigation of strength of rock depending on

strain-rate using discrete element method

Soojung An", Byung-Dal So"”
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A &89 o] YRAA st olH FEe Bo A adEltd ghol WY
AZbO] FEE Aol A4 g2 Sjart WSO YN o e FroA 1y

7] thgolch. Geb AEYFABY AFRTA Y S FguistEes quD w
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Effective Glacier Seismic Survey Method Applied on Glacier
Case : Configuration of the Subglacial Lake under the David
Glacier, Antarctica

Hyeontae Ju"*, Seung-Goo Kang", Kwansoo Kim" Yeadong Kim" and Joohan Lee"

O3 WARS o iotel AN Si2US s8mit AaAZ 4 9l STl Sojolck @A)
ol 2 92 URIL 9l W3 WAe] ek Al TRt Bk ohje} Wy so] Kol 4
2Je S Sof 12 Welo s2olE g Witk S5l YAsY Fn AN Waiso =
A AlRve] opIRe 2 A4 Yo E5S Aojstd] 2 AL Ak B A7S S) 2016
HRE 43 gundeh|AloA YAoE o 250km ol loju|S Wslol4 D2 WAE FuAS
A4H0E BT AR th2d D2 Al%e 2011-184 Aol 17me] Wi nE Aol U
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A2 38 YA2 AlF SEAQ HY PRI RUEAS WSk}t 20199 128 D2 A W5tofA]
AR BT} 1AL SALS AlAsIint Wt Yol aiEls s exlolME 1E S
g 290 oAl =5(firn)o] BT oUAIS §4s] FAA7 = wAPE BRI o5
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A FE5o 800-1200 1HS] FARE: sfekg AX|sHAAL, 7IE A2 Al tiAl 4AHEd 55 Klii‘ﬂ
Ae2ES Agslel 24 AT 588 FPAZCE DAL dkmet 7kmo] % JHo] S4of Ty
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Analysis of Geomagnetic Variability by Earthquakes by
Scale-Distance Relationships

Shinyeong Park”, and Seokhoon Oh"*

20139HE] 201797 AY RAP] HFA R4 FAEsE tl&E 4719 R[5S o] &sto] ARP|
HEANS BAMsiYtt 2 A loa= QAE{UL Y E(INTERMAGNET : International Real-time
Magnetic Observatory Network)ollXl 2 AP ol&sto] #Aa 86ttt |31 2A8Y
71Eor it Y AAG AARE BAste] dE XAP] #EAIRY ¥s/do] UEe i €9l
sttt <ol AJxlo] ot Al & ARPE Ho]H & v|usto] Br; g&et FAS shaLAt Shoitt 2
ALY A4 A, AR Az 4 A AAP] WEAde 0.01Hz Hi9old £ YEhd= o
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o] BFAAl, =2 3.99] A2 RJRlo] dojupr] Aof| Fupapo] ¥E/do] WAk S =
ATt SHATE ATiMes ot AR YA 2709 RAI2 AAl AR e ZFobao] HEde
I 4 Y. AegAo] et XAp7] a2 ARIFRe ZYgAo] A oEshks ez
UEREAL, 0.025R=M-4.5 (R:AIYA 2] (km), MK 2)Q1 HAPE AAIE 8f It} o] & o]&sto] 2
Aol ZAeE ARl XA] ©is/ds -] dAA et 2efjmo] =gt Syt
27t 2 ARlo] EEA Fojyiz Ao TE AAP] HEdS melsh] flsiMe AlgkEt o
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A Study on the magnetic anomaly in Antarctica using
ADMAP-2 and satellite magnetic data.

Ha-eun Yu'", Hyung Rae Kim", Ralph R. B von Frese?, Alexander V. Golynsky?,
Jongkuk Hong”, Soonyoung Choi®, A-yeon Li", Park-kyoung Joon":
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Numerical investigation of lower crustal and mantle strength

beneath the East Sea from postseismic viscoelastic relaxation

Minsu Kim", Nawon Kim", Hyeonsoeb Kim", and Byungdal So"”

A&l 2271+ KAl ¥ (coseismic displacement)?t XAl & B1Q](postseismic displacement), ]
Al 2+ W (interseismic displacement)2 FH/dEt}. ©Fo] mpaet itof] SAH 3o WEe I
Yol B/ W0l AX MYo|n, sk R|Zbu} AR giEe] AEHY &dh= AKX S WS WA
2 Qo Fed stol] ok A& WHYe] AIRF ©@el= AR} AT AlLe] v|Ql wAd o]t
AlZHMaxwell relaxation time)ol] ]&stt}. 2 AFLoM= & H A2, A=A off A2, ¢t
AR WER SAE H dAH 29S AAlsto] ©59 mbE d nj1gplo s Qlgh X%l Al st
T, AN w2 AJA 3 9o wiske wAlstuAt stk ARl 8 wiele] & 9 Jake njal g7t
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o|&sfl X|F1o = WASH X7 WY 3 Alatstal vlwgho 24 PyLith] X7 ¥ WA} Fof o
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Numerical study of local compressive stress in the
southeastern Korea Peninsula driven by crustal density

anomalies

Hyeonsoeb Kim", Nawon Kim", Minsu Kim", and Byungdal So"*
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N3t P BEEY A7t QA B Shio] Suu e Yes sb nUEAP) EAE 4 9L
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thEo] =t 3719 SH0l 54 7hseAl 5.
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3D finite element numerical model for Rifting
. Applicability of numerical simulation of East Sea formation

Minseok Jang"*, Byoungjeon Moon", Yunseo Hong", and Byungdal So”,
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Laplace-domain Waveform inversion using the Adam

Optimizer and the Cycle Learning Rate

Wooram Bae" and Wansoo Ha'*

Y 229 2 ol 53k Aol QARS UERH &AL 2HS sl &AL
715 282t ofd SEJoto]A|, RMSProp, UAHZ 7hE FAF &

oI5E TRIEE ARSI ojnf At stgE mfulg Ad=o] o] miedll, 7l 2E
J. A7 2R, ASAlE7E 287, 2718 S E U 52 AR o RARBH,
PRTF AL A Ateot BRAZSE At: Afo]9] @AM YERH =
9 o)

=)
e}
ox I
rok p
2
H‘f >
oE
10
=2
>
M
~
i)
|o

=
O
=
Asfst 571 S8 WEe ARA Hjulelo] = o) WEe Agslel ¢
A

1 2

£ 2] DO iS5t Zak ZASHIET of SEjslolRo] 1 ARMAS AHE
tH A

=]

A} A}
= A A S YA MOTIE)2} F=ollHA]7] 587 H(KETEP)9] A4 ®iop o8t it i}
AYYTHNo. 20182510102470).

- 44 -



KSEG 2020 7+2 sh=Ci2| 2020 98 23%(s) ~ 25¢(8), =X =Xt

rio
re

__I_L

{0

— =1 = a % o oOJst xOjgl E L=
nehy o] mE YAYes 24S AT 23 B4 B4
ARl @Y 51x189, AxsA)?, o=l
Y ersgistal s ol | At g st

2" ghasdrsh o JX|AFY-38l}, srshin@kmou.ac.kr
I xR T ARSI e

Analysis of ultrasonic characteristics for WAT estimation
according to paraffin contents

Daechul Kim", Sungryul Shin?*, Jiho Ha¥, Jong-Se Lim?, and Donggun Lee"

MG Fad ylel A AR ALt aitigh ojsiE Us|t, S4ols W2 v]&a} Algto] AQE
gof ol WRHHE L& sl o) YAR ASHC S5T o) Lt 37
ML & (wax appearance temperature, WAT) 0]5}Q] 2T oA &AVE MFEHH, A&

9 AL QUi o|SAHA AWstel A PHBL FYUCH ¥ AT stetE P B
WATZ 2755P7] Slstol vlaky] A 5 shuel £8u FAIS 2gsidict. ety g0 we o
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AAPIAN ERASNE AN ARS FSHNL HST AR Al AgY 2w ke
5C ~ 40C olth. FS3 237} A2 RS Eslol LU} 4=, Fus gofoMel Wat op,
Q-factors Eoto] WATZ 24590t ¥ A70IME 230k ZA2 Sotol mebm o] me o

2 Mg ABslgon, WATS F4stict. # A7 Auke oA A 2702 A0 setsAy
2A) S WAIS U3 JIAAER B8V & o2 maEd,
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Construction and Operation for Remote Reference of

Magnetotelluric survey

Jinpyo Hong", Hyoungseok Kwon" Seokhoon Oh'*, Seong Kon Lee?,
Myounggun Noh? and Hojoon Chung?
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Machine learning-based GPR data interpretation
for detection of urban sinkhole

1)«

Byunghoon Choi”, Jun Ho Park”, Sang Hyeon Lee”, Jewon Jeong”, Woochang Choi
Sukjoon Pyun' and Churl Hyun Jo?
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Time-domain IP inversion from contaminated sites using

multi time-channel data

Huieun Yu', Bitnarae Kim", Desy Caesary’, Myung Jin Nam'?*
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A study for neutron activation analysis of chemical pollutants

underground using scintillators

Wooseong Hong", Wonsik Jung?, Geehyun Kim?*
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= Water Level meter = LT Levelogger = Diffusion Sampler
= Mini Water Level meter = LTC Levelogger = Bladder Pump
= Interface Meter = Rainlogger = Double Valve Pump
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Drone Magnetic Exploration System
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QM AARIDE SAPSE s X OMES HI *Magnetic Sensor : Fluxgate
Yo YRy W =2 AHEA Hoy/ore *Sampling Rate : 10 Hz
*NEA XY HAEDOOIY 5 *Wide Bandwidth : DC to 1 kHz
. *Noise/Sensitivity : <0.5 nTrus
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1. Offshore Survey

1) Hydrographic survey, Geophysical survey, Geotechnical survey
2) HYZEA B EFALO Lif$t GeoConsultant
3) KF2a] AR K|HE FAS| (UAIRAS S6H AR 24 3 21 b
4) HE Y AS RSEA}
» T S CHESANE 2D ofi2f SHETIEAL Tt 3D ofeF ERETiEA
» Air Gun, Sparker, Bubble Pulser, Boomer, Parametric SBP, Chirp SBP
5) Deep Towing system(MBES, Sonar, SBP): 3,000m Winch, USBL
6) Geotechnical survey: Marine CPT, Vibro Care, Acoustic 3D Scanner
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