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Wave-based model building for marine surveys

Young Seo Kim (Saudi Aramco)
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Wave-based model building for marine surveys

Young Seo Kim"*

VEXPEC Advanced Research Center, Saudi Aramco, youngseo kim@aramco.com

This study addresses the challenge of accurately estimating subsurface material properties in marine datasets
using wave-equation-based approaches. As one of the solutions, Full Waveform Inversion (FWI) relies heavily on
low-frequency components and requires careful initial model selection to produce accurate depth migration results.
However, noisy low-frequency signals in field datasets can hinder the construction of reliable velocity models. To
overcome this limitation, a novel velocity model-building workflow leveraging the power of the wave equation is
introduced.

The workflow begins with Wavefield Traveltime Inversion (WTI), utilizing first-break picks and travel times
derived from synthetic data instead of field seismic data to minimize potential errors. A carefully chosen synthetic
wavelet such as a Ricker wavelet avoids “cycle skipping” complications inherent in traditional FWI applications.
Generating corrected synthetic arrival information allows refining early estimates made directly from recorded
data.

Next, Travel-Time-Based Full-Waveform-Inversion (TTFWI) is employed, focusing on optimizing fitting
discrepancies related to traveltime differences between field and synthetic traces. Incorporating adjustments via
novel objective formulations and pre-processing procedures facilitates substantial improvements in overall quality
of input seismic data and output velocity model.

Finally, Reflection-Based Full Waveform Inversion (RFWI) is utilized, employing dynamically adjusted time-
warping to ensure compatibility among varying phases within processed reflections. Validation of the inverted
models is achieved through comprehensive analyses, including comparisons of synthetic and field data, as well as
evaluations of layer flatness on time-stack images following field static corrections. Furthermore, the accuracy of
the velocity model is thoroughly assessed by inspecting the flatness of common image gathers produced by reverse-
time migration, Fast Beam Migration, and/or Kirchhoff depth migration, cross-correlation maps, and comparing
estimated source wavelets with well-tie data, providing multiple lines of evidence confirming the improved quality
of the reconstructed velocity model.

In summary, this advanced waveform-based model building methodology provides valuable insights into the
complex structures found in marine seismic data. These datasets pose significant challenges due to noise and the
complexity of wave interactions. To address these issues, a comprehensive workflow based on traveltime-based
FWI is proposed, which includes pre-processing steps and rigorous quality control methods. Preconditioning the
data is a critical factor for successful model building. By effectively capturing true signal characteristics and over-
coming noise challenges, this approach significantly improves subsurface imaging and enables more reliable

geological interpretations in challenging environments.
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Marine Seismic Data Acquisition Equipment
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Exploring Marine Seismic: Challenges in Acquisition and Processing

Woodon Jeong"*
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Exploration for CO, Geological Storage Sites in Korea
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Case Study of Marine Controlled Source Electromagnetic Survey in E&P

Junsuk Park™*, Hyunjung Lee?, and Heechul Jung?
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Geophysical survey for Wind farm project

Hyundo Kim"*
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Analysis of lineament analysis status for site selection in Finland and
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Suggested methodology on step-wise site investigation technique
for deep geological repository of spent nuclear fuel during
siting stage in Korea

Hyogeon Kim"*, Daeseok Bae", Yohan Kim", Soohwan Jung", Kisu Kim", and Junkyum Kim"

"Geotechnical Team, Byucksan Engineering, h6540@bseng.co.kr
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Korea is considering DGR (deep geological repository) as a disposal concept for high-level radioactive wastes. And the
National Management Policy has already been announced for the managing of storage and disposal of SNF (spent nuclear fuel).
However, the Special Act for the managing of SNF is still being discussed in Korean Congress, unfortunately. According to the
stated above, the investigation procedure is divided into two stages, such as the BI (Basic Investigation) and the DI (Detail
Investigation) stages to select a candidate site for a DGR.

The purpose of the study is to establish a proper strategy and execution plan of a candidate site investigation for DGR in near
future. Therefore, it was derived the various site investigation parameters and techniques required for the disposal suitability
assessment of candidate sites, based on the recommendations of the IAEA (International Atomic Energy Agency) and several
advanced overseas cases. In this study, the step-wise site investigation plan was developed and suggested focusing mainly on
the geoscientific areas. And, the investigation methods are classified and listed into three major categories, such as surface-
based surveys, drilling program and laboratory analysis. The surface-based surveys include remote sensing, geological mapping
and various geophysical explorations etc. The drilling program is planned to obtain the information required for disposal
suitability assessment, which is consisted of various kinds of tools in a borehole such as lithological and fracture acquisition,
physical loggings, stress tests, hydraulic tests and monitoring with groundwater sampling etc. Laboratory analysis includes
testing and analysis methods, which measures the physical, mechanical, thermal and chemical properties of rock and water
samples collected during site investigations and monitoring.

For the step-wise approach method, the BI stage is planned to mainly focus on groundwater flow path analysis and evaluation
from surface-based survey results covering regional to local scale area. And the DI stage is also focused on resolving the several
raised issues from the prior Basic Investigation stage. The evaluations of candidate site is conducted by using the analyzed and
assessed parameters mainly derived through SDM (site descriptive model) in each technical area, such as geology, geological
structure, hydrogeology, geochemistry, rock mechanics, thermal and solute transport. And iterative approach shall also be
applied in order to improve and build the reliability and credibility of SDM against various derived pending issues. Conse-
quently, each investigation stage could be divided into two or more sub-stages, and some additional investigations shall be
executed inevitably, if necessary.

In the candidate site evaluation in each stage, the preliminary site suitability shall be carried out by assigning appropriate
grades for proposed evaluation parameters. As a result of the BI, several number of candidate sites shall be identified and
proposed for the DI. And also, one or more final candidate repository sites would be evaluated and proposed for the site
characterization and construction permits from the DI results. Naturally, several required social environmental factors with

parameters shall also be applied at the each investigation stage, additionally.
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A Plan of DB Construction for the early stages of HLW Disposal

Sunju Park"*
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A Case Study of Reflection Seismic Survey for Deep Geological Disposal Site
Investigation of High-Level Radioactive Waste: Focus on Olkiluoto, Finland
and Forsmark, Sweden
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The Research Status for “Development of 3D Site Descriptive Model and
Evaluation Methodologies of Bedrock Environment”
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Application and link between the site investigation and the safety
assessment for the deep geological disposal facility

Mi-Seon Jeong"*, Manho Han", and Jeong-Hwan Lee"
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Case study of field implementation for fiber optic vibration sensing

Changhyun Lee™*, Kwon Gyu Park?, Byoungjoon Yoon?, and Sang-Jin Choi?

FARE AT AS) E85hs #ok= 3Rl 71iAl = 2214 HakAE, 2ol wet3df wiis Aot
Sh= B9 B4 WskE S0 M, AR B4 HISHE S7gcke 0= 20009t S0 71 A-840] @MHL
Act. £3], FAFE ASAA 2 E-E5te] 2] Q&0 slo]E 2 ZH2 7|E UFAIA 9] tiA] 7]&=H 484
< gfist] 913 At7F 2] AYE L Sl

8 TR AL Aol 2010 o] Z2RERE T AE AlRRe a1 QlloH, H7F At/ Ak}
AT 7| EARRI ol A A7 T 284 AJHS W) Qlrt. £35] 2018 TELLUSAFA Q] Ukl ghite 5
O] 8 AR} A5 AAl HH 02 755 67 BSaolle Ak oF 1 km AlFgo] E-kA &2 3
AR7H AR E]0] 9loH, o] F EE3t A AIFE- AN T RUER(FY A, 5, %), SR AL, |4zl
& ZYE P50l AP 2L Sl

G 15 Sl A= okt A Ao HE
3 Hebsh= kS 7 A9 XgE 2 a0t
T Aol 22 AR A58 hE B8 Eofoll -8 A 07 7|3ttt

AL AL

o] Q17 TR AALATY 7| EAIRIQ] “FhkE By A B B UL 919 4% B TR By
Be A28 75 TH4|(GP2018-009)9] AL Wo} Sy giri

18



KSEG 2024 715 etslis] 2 F7|&5=| =83 L2 BICE 22 O[olf: o Z2FA

29F%, 033, utam?
V' ASLSD XIRISHL hgjun@knu.ackr
IS Of| A K|t g st
SRR RO
Sequential noise attenuation of DVS data using self-supervised learning

Hyunggu Jun"*, Yongchae Cho?, Byeongjoon Yoon®, Changhyun Lee®, and Kwon Gyu Park®

313 25 7| (Distributed Vibration Sensing, DVS)=34-7-2 53| $:-41% dlo] QH.e} B35}
2 _

o 2
o
_Q, og
o0
& o

o AR A1EE BAEH] 4] W%Ezmo}h 7165, A7 BUE, ol Zeke] & HA, 1 B
$ofol 4 211 ATk DVS AL S48 B Ym0 0 1) B8 HH0] 4 9ES 0] §3Re 7129 A
5 BRI A G 048 AT YT L2 U 2 ) Yol AT A 1851 08
Sith. DVS Aol 52 FA9) TS, ASY Fe, AARE T8, 48 B, A58 UF B 5O R e
o] EAe1e 24240] T2 AZIsP] SIoHA Foh Gl Hel, FBUHE-X) F TR,
(F-K) 99 W 5o| Zeloigich. Eak Aol HAled 7149) Wi DVS AH20] 11 A7 Slat Hag

b

5591717185 715 0) 98517 Slek SIS ek e A ahsel 2% DVS A5zl 8 AVAE
S 180 Rl AR i B Afmol BUTH 50 118 A0} e He AR W Aeh, AT A
#02 oFUo] Mg ARE BUSHe AL ofRke 97 T ¥ AFOINE A5 AR 75 glo] ke 2o
DVS F22 a8 o= AAsh] 8| A7 | A =t 716He] 2178 W (Cascade network)S A3t AF7 | 4] &=
SH50. 271A0] Aot Ahm 7= 714 Qlo] Uil Ak ghaste] sl X}EE AT S-S SR HpA o 2
2 AU 59 S DVS A3 8, DVS A2 ol SRS 5 51 DS 12§41 29 18
2 59 S RS THIITS, ABAAEOEE DVS AR of2] L A 07 AR 5 = Al Al
SRS o} 8RO, B9 TS, 12T UE L, 58 T2 It A e S A2

oA FSe A2 DVS Aol eHI9lon, B4 § A HohE 5o Aok Wil DVS A0l 2L
oz AAY 5 %SS BHA

bol'

AL Af
o] A7 P=ALAL AT LY 7|24 = FEd A, B BF B7HE ARt AT SR A= Y
B8 A|28] 12(GP2018-009)’ € s 4=At 3] 8RS 024-00402195,202455 S eite; PARSEACE o B

oo BhAL) 0] L0 R ST I,

19



KSEG 2024 715 etslis] 2 F7|&5=| =83 L2 BICE 22 O[olf: o Z2FA

HedS St 22 ST MA(DAS) #A| HI0JE2]
717| &3 H|AH EIZE A4t
0|=&", @#=2* Qlivia Collet®, Z2x{"
MEEH%TL Of|LXIA| A B S

D SIEXEXITY, yoonstation@kigam.re kr
Curtln University
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Acoustic Sensing (DAS) Data with Deep Learning

MyungHyun Lee"”, ByoungJoon Yoon?*, Olivia Collet?, and Yongchae Cho"

4] GIN30 Hlo]H 2Al0] = $A14S 0]-85] FE7T ZE Y 35F AlAJ(0]5} DAS) Hlo| g
i3 AA 2] 835 H713ITh DAS 7|42 52 3% o=} FA1E d&e) ok
Fofol| A AL QL oL, 3FAIS A A ERO] 30 = QIS MA|E] 7t P4=2olrt. A+t A1 F

= A5 W 571 @4olw, A5t 1km ]9 23] HUE Y 3= wet AR B4-R-E &9l tlolEE sttt

GIN30 Hfo| 2 2 Ao = X]EL*“% E el 2340l A58 SN, £ A7 71290 45§

P

rﬂ el m
o)

2 vA]o| A|7H} v]Lo] mo] Erk= 7‘<j S 7l A1517] 8l ©2]d Noise2Noise(N2N) R E-S #-85}0 7|7 %
ST 54 92 2ol AEA] & %%{‘ e AR, ol B9 £ 178 Qo] AL o
Hl&Z 24351 4= =7k = %"‘—‘.‘0}“1, DAS tllo|8] A8 873 A FIAIZI L FAH A A S 5

A 4= e AR

AL AL

AL AIRIEAH L A1) o]14]7]487H21] Q12O AL No. 20204010600250)7] 0. 545
Yk E3H 2 A7 S A AR AT 7157\}?:} O}H]'E SHE AR, 95 EF BUHE AR AR 51t
28] RUE A A F2(GP2018-009) 2] A Yo g S| QdsUTh 19} -}—}\?joﬂ/ﬂ 2D DAS &g A3}
ILRISFAIAL 735 VSP HAM AL o AL @7 HJ = 0}7’1 glo] AUl FA41 =R AT S HAF
< AR TEE EHU T TR N2N J2 AlA 2EE Al5sl 5241 Curtin University A -E2 2o = 2
Ut

fe

oy r

|

ofl oY X 39
M 2 oy
g Mo

S~

],

20



KSEG 2024 715 etslis] 2 F7|&5=| =83 L2 BICE 22 O[olf: o Z2FA

VATS S Of| LA KIRHRIAT [ o1
P MEHEH O XA ABIZSEHR, ye.cho@snu.ackr
IASHSIW RIPA ARSI RIS T
RS ENE N

Feasibility study of FWI-based subsurface imaging using
geophone and DAS data

HHanjoon Park”, Myunghun Lee?, Yongchae Cho'?*, Hyunggu Jun®, Changhyun Lee?,
Byoungjoon Yoon®, Kwon Gyu Park?, and Sang-Jin Choi®
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Current Research Status of Distributed Acoustic Sensing using Dark Fibers

Byoungjoon Yoon"*, Kwon Gyu Park”, Changhyun Lee?, and Sang-Jin Choi"

Our research on DAS (Distributed Acoustic Sensing) extends beyond conventional fiber-optic networks
deployed specifically for sensing. We are exploring the potential of utilizing inactive optical fibers, commonly
referred to as dark fibers, as sensor networks. These dark fibers, although not in active use for data transmission,
offer significant potential for sensing applications. Our primary focus is to understand the characteristics of signals
and noise in DAS records and to develop effective pre-processing techniques. In collaboration with KEPCO and
KISTI, we have designed and conducted acquisition experiments along dark-fiber lines in Pyeongtaek and Daejeon.
These experiments successfully captured active survey data using vibroseis and hammers, as well as nearby
micro-earthquake events. These results illustrate the potential of dark fibers to function as active seismic receivers

and passive seismic monitoring tools, opening up new possibilities for their use in geophysical applications.
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A Study on Signal-to-Noise Ratio Improvement of Fiber-Optic-Based
Microseismic Data Using Super Virtual Interferometry (SVI)

Sukjoon Pyun"*, Woodon Jeong?, Ganghoon Lee®, and Woochang Choi"”
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Case Study on the Earthquake Ground Motion Responses of the
DAS on the Long-range Underground Optical Cables

Kwan-Hee Yun"*, Shin-Kyu Choi", and Kang-Ryel Lee"”

DAS (Distributed Acoustic Sensing) is a vibration sensing method to detect longitudinal change of elastic
modulus of the long-range (30~100 km) optical cables by the unit of gauge length (~m). The DAS method was
originally used in the field of the exploration geophysics and well-drilling industry by using the phase information
of the elastic waves. Recently the application of DAS is extended to the earthquake seismology which necessitates
the rigorous study on the amplitude response of the DAS. KEPCO (Korea Electric Power Corporation) has installed
and operated DAS instrument (made by AP Sensing) connected to the underground electric power communication
fiber line around the Pyeongtaek area since the year 2021. The length of the DAS line is 35km (27kmx10km area)
consisting of 7,031 DAS channels and installed under various conditions such as electric power tunnels, subsurface
ducts and subsea tunnels, which results in distinct earthquake ground-motion responses. In this paper, we will
present the comparative results of S-wave spectra of the unknown-directional single DAS channel records and the
horizontal seismograms from the national seismic stations for the 9 small-to-moderate earthquakes. Base on the
comparative result, a guidance will also be introduced on how to integrate massive DAS data into earthquake data
from the seismic stations for rapid earthquake notification and how to monitor the shallow underground subsurface

safety conditions.
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Earthquake signals observed using the distributed acoustic
sensing at Daejeon, South Korea

Hobin Lim"*, Byoungjoon Yoon?, and Sang-Jin Choi?

1)*Earthquake Research Center, Korea Institute of Geoscience and Mineral Resources, HBL@kigam.re.kr
C0O, Geological Storage Research Center, Korea Institute of Geoscience and Mineral Resources
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Distributed Acoustic Sensing (DAS) technology can utilize existing fiber optic cables to measure seismic waves.
We acquired the DAS data using the Korea Research Environment Open Network (KREONET) communication
cable at Daejeon, South Korea, from 7 July to 14 September 2023. Data were sampled at 1000 Hz across 4096
nodes or 2000 Hz across 8192 nodes, using a Silixa iDAS interrogator. We detected signals from crustal
earthquakes occurring 51 to 201 km from the optic cable, with magnitudes of My 1.3, My, 1.7, and My, 2.2. The
earthquake signals exhibited significantly faster apparent velocities (~10' km/s) compared to the speed of moving
vehicles (~107 km/s). DAS enables the acquisition of seismic data along the entire length of the cable at
customizable intervals and high sampling rates, making it particularly valuable for monitoring small-magnitude
earthquakes. This distinguishes DAS from traditional seismometers, which rely on the law of inertia to generate a
single time series at a fixed point. A major challenge of DAS is the storage of the massive volumes of data it
produces, rendering a ‘save all and review later’ approach ineffective for maintaining a stable monitoring system.
Based on the observations of the crustal earthquakes in South Korea, we would like to design the system to evaluate

the real-time value of the data stream, determining it should be saved permanently for seismic monitoring purposes.
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Traffic-induced Signal Modeling and Classification Using
Distributed Acoustic Sensing (DAS)
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K-NOW: Scientific Challenges for Accurate Predictions of
Antarctic Ice Sheet Melting and Sea Level Rise
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An example of construction of a 3D geological model of
shallow subsurface using geophysical surveys
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Interpretation of Resistivity Monitoring Data at Dams
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Application of Electrical Resistivity Surveys for
Ground Investigations in Saline Environments
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Resistivity Imaging at Both Ends of a Survey Line using Boreholes
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Case Study of Geophysical Exploration for Evaluating Seawater Intrusion
Characteristics: Songji Lagoon, Gangwon-do

Seho Hwang"*, Jihun Choi", Seungho Jeong'?, Woo-Hyun Jeon", Byeongju Jung"”, and Hee Sun Moon'?
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Improving the Performance of Deep Neural Network-Based
Fault Detection Model Using Segmentation Loss Functions

Woochang Choi", and Sukjoon Pyun"*
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Fracture detection from GPR data using
convolutional neural network algorithm

Ain Lee"*, Seokhoon Oh?*, and Hyoung-Seok Kwon®
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AAE 5 Q= EAI-o] Qo). AE JEAT FARE 2A4E 2= A|s} A4 (Underground research laboratory,
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Comparison of Machine Learning Models for
Efficient Elastic Property Estimation

Sujeong Kim", and Hyunggu Jun?*
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Microseismic Signal Classification using Short-Time Fourier Transform

Hojin Kang", Sukjoon Pyun"*, Woochang Choi", and Byunghoon Choi"
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time fourier transform, STFT)S AR&-510] Ao A 73t 121 A1 S g]o]ElS AHE & T3 (spectrogram) O &
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A Study on the Quality Evaluation of Geomagnetic Observation Data Using
Manual and Automated Absolute Measurement at the
Cheongyang Geomagnetic Observatory

Sohyeon Park", Seokhoon Oh?*, and Haseung Lee®
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Gravity change by a Tsunami recorded by the superconducting gravimeter
in Jangbogo Antarctic Station

Choon-Ki Lee"*, Byeong-Hoon Kim", and Won Sang Lee"
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Development and application of drone magnetic survey system using
3-axis flux-gate magnetometer

HeuiSoon Lee"*, Gyesoon Park?, and Hyoungrea Rim?

A AAA 0= =20 /i 9l 483t} H|g/A o] 7o) WA 1L, EEC] A8 TRt AlA S0l 433 &
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Study of the effects of solar wind strength and MT measurement time on
MT data quality

Kyeongho Ryu", Hyoung-Seok Kwon?*, and Seokhoon Oh?

MT JhARE 918 441200] ofd A2 0 2 Mgk HA|4-S AT A0 R ALgste] 47 h5.9] 7]u|4e
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Analysis of frequency domain electromagnetic survey data measured on
roads with guardrails installed

Hyeonwoo Kang", Soon Jee Seol”*, and Joongmoo Byun"

2 =2 51| 35 TAgolu AHE o] &hSol| 2Rt AP sk Ak st} A& fbalE| o U ET
o ek o] sotR| L §lot. 53] 24 9] ol Z At delieh 22 3ol ARk F2A|2] B A5 A
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radar) 418 015101 714) A1 gl 231 ek e GPR AR 2 m slo] e bl 2
= Hop 270] Aukaeo] st Y RyRS A Fake g} QITk AR ofgl AukIse] 21 €olS FHel]
SAEAIE 10 m o] TR S 2 SRl H8o] @ 7 Ele] AREAE SR AT TS SR 3 5 )
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& AFHO A S2417] BEld AREAP} 285 o] ARJEALe] 28754 H o] 1 Itk (Kang et al., 2024).
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o] 2 S YSAPAES. A ZARIT B AT A S S 913 GPR APA BB A7 3}
A2k 2022, 2023 HE(AA B 0] 0 Fof|1] ] 7L E7HA0] 7 U(No. 20226A10100030, No.
20233D00000090) ol 58 AU e EG B BAF L A/ PSS £8L T4 SolEATd
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EFAL 20(4), 216-225.
Kang, H., Bang M., Seol S. J., L. K., and Yong H. H., (2024), Application of electromagnetic method to seaward

slope monitoring of Saemangeum Seawall, The International Meeting for Applied Geoscience & Energy.
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Optimization of Survey Design for Microseismic Monitoring Using
Two-Way ANOVA: Uncertainty Analysis of the Velocity Model

Woochang Choi", Sukjoon Pyun"*, and Byoungjoon Yoon?

A 5(2024)2 5AA A 715 9] 511 o] AEAHEA (two-way analysis of variance, two-way ANOVA)
= E-835to] 29| v 2ZlE BUER AlA HIEQIT AA HRES A6 o] AtolAd= BA #42 Hgt |
off A& FRE 7PIot0] A A RE TS ek, A ] QA U1l B

3= HrgStltt Ly AA r4ZlE HUE o] o|Fof A= @] A 2= ASHA] §7] wiiEol, &4 2
A5] 4 R= EAEEAT & Aol A= 5 LE AL HIEY I s} £ +20] EE-4140]

o

4% TUS S 9K AL U T, L Aueho| AR Av}1ho] fAMIS B ESE, A
1 A5 A RS WO T FUL B2 Astol, S 20| BEIAo] A4 YEY st Ao

AL AL

B A AL EARIH(MOTIE)Q} 3H20]|1 7] 7|48 7FA(KETEP)2] 2] €(No. 20226A10100030) & 3}
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Seismic interpretation of sedimentary overburden for
ensuring the safety of CO, storage

Sookwan Kim"*, Jongha Hwang", Seonghoon Moon", Yoo Jin Kwon", Su-Hwan Lee", Chung-Ho Kim",
Dawoon Yeom?, Young Jae Shinn?, Ki Baek Kwon", Sojeong Kim", and Sang-Hoon Lee"
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Study on geophysical and acoustic survey for the gas seepage site on the
southeastern continental shelf of the East Sea

Young-Jun Kim"*, Mario Enrique Veloso-Alarcon?, Gee-Soo Kong", Youngho Yoon",
Deniz Cukur”, and Jong-Hwa Chun"

AR Fo EAIGHE AEAPATF 550 2 H(seepage) e X2 E
ofu]si, o]z Is] A Mo WAYH 3L ShAIALE, Aufn] S} g2 2 L] AR EAS EB| A= 282
5 ek B3, 508 EEE 777 g E e, AT 21dEiet 7

A AR AT LS 53] F5- 5 I F-60llA 38 kHz Tkt o] Y] SFEA7IE S HR7rA7t
o8 REEE 7HA E#of(flareyE WS ST HE7EA SR ol A 9] SiA] 5
= 3ofsly] fisf v SRS, ARASEAL L EARmE E55Hlh siARI @A = A=
7k BE2 A8l Foh(pockmark) 7 A| S} =(dome) T2 52| SiAH HgS0] FAIHUCH, ©/dut
Az = AF7IA FE A9 2R H Y (chimney) 2} 285t (acoustic blanking)7} T} = 2{Ct. Virtual
Bubble Acoustics Lab L= 717 0 2 TR SFSAHARE F4I5] 7124 E0] 2532 74500

EEH= 7129 7|4, A SR BESFE AASSH] A siAECAM Ale 3 2 AEsH 5
Ve PAFRIIETHROV)S 83 HAPFHEEA] SeubE|ojoR ot A 0 2 it

o
s
H
of

ol
fllo
=)
)
(i,
o

e
of
i)
2
;l\i 0
5
o)
ol

o

fu

L

AL AL
o] A A=A AT oA 3 T “3D SiA] FHFITE AT E T du HAR B A SRS
5 Ae7le N (24-3312) 3 AR IR | e BEA O] AU = Sl A o] A HS ok g AH2
021R1F1A1046742)J Yt}

il
r

¢

50



KSEG 2024 715 etslis] 2 F7|&5=| =83 L2 BICE 22 O[olf: o Z2FA

CHSIoHE] A0 AEXI=e} ErEN EAIKIR S& 24

2)

’

A42)

|O
sty |

1%

2

Eu.
e
ot

=
VSIZX|RIXYAATY 7|SHEHHSHTEE, snons@kigam.re.kr
ISHR X [EIRFRI 1L SRR RO LA X [

Integrated Analysis of Well Logs and Seismic Exploration Data on
Korean Strait
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Comparison of Correction Methods and Development of Data Processing
Algorithm for Drone-based Three-Component Magnetic data
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Correlation fo Marine Gravity and Magnetic Anomalies with
Back-Arc Basin Evolution and Magmatic Fractionation in the Lau Basin,
Tonga-Kermadec Subduction Zone
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Case study of machine learning-based phase picking for
DAS microseismic data in the Southeastern Korea Peninsula
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A Vision Transformer and Self-Supervised Learning Approach for
3D First-Arrival Traveltime Interpolation
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Classification of Seal-CTD profiles and its relationship with
prey capture attempts with machin learing approaches in the
Ross Sea, Antarctica
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Recent advancements in miniaturized seal conductivity-temperature-depth (CTD) tagging have facilitated the
collection of marine environmental and behavioral data, particularly during the Antarctic winter. In this study, we
applied machine learning algorithms to classify CTD profiles from 64 adult Weddell seals (Leptonychotes weddellii)
tagged in February in 2021, 2022 and 2023, to assess whether the profiles reflect the oceanic characteristics of the
Ross Sea and their relationship with foraging behavior. CTD profiles were processed using a Gaussian Mixture
Model, identifying four distinct clusters with unique temperature and salinity characteristics. The four clusters
displayed spatial and temporal separation (Cluster 1: distributed through troughs, predominant in April, May, and
June; Cluster 2: concentrated near Terra Nova Bay, predominant in February; Cluster 3: concentrated near Terra
Nova Bay, predominant in March, Cluster 4: concentrated near Terra Nova Bay, predominant in May, June, and
July). Foraging analysis revealed that benthic foraging was most frequent in Cluster 4 (3.16 attempts on average) and
least frequent in Cluster 3 (2.56 attempts), while pelagic foraging was highest in Cluster 2 (2.36 attempts) and lowest
in Cluster 4 (2.14 attempts). These results suggest that machine learning-based classification of seal-CTD profiles

provides valuable insights into Ross Sea environmental dynamics and their relationship with foraging behavior.

Acknowledgement

This research was supported by Korea Polar Research Institute (KOPRI) grant funded by the Ministry of Oceans
and Fisheries (KOPRI PE23140; WYL, JP, HC, MJP, YK, and UC, KOPRI PE24300; HC, WYL, and JSN) and
supported by Korea Institute of Marine Science & Technology Promotion (KIMST) funded by the Ministry of
Oceans and Fisheries (RS-2023-00256677; PM23020; WYL, HC, JP, SY, WSL, and S-TY). This research was also
supported by Basic Science Research Program through National Research Foundation of Korea (NRF) funded by the
Ministry of Education (2022R111A3063629; S-TY).

58



KSEG 2024 712 SHaTHE] 2 &7 |53| 22 742 HIC} 242 Ofst SHY S2EAT

= 82 7348 71 B8 HS0 0iXl= S 24
QU2 At

V' ZHIChEhD X2 2]5H, aa049600@kangwon.ac.kr

The effect of Glen’s law fluidity parameter on ice sheet behavior

Su-Jeong Lim", and Byung-Dal So"*

w5 olshe ofashe AL 17 9] EARL SjAdeha vlefo] WishE ol& sk vlg- Fa sttt WAL Sl
A 53] A walo] A5o] Auael dake nlHc WA Solslol N AA RS mo}L o 2 §2lo] 92
AgE]o], RS 20} o] Het 4wt zgx;:aq. R U SRR AR 3 A A 2
Aoz =

)

A Bz, 24 nﬂ;m £ O o) 55 uﬂ7ﬂﬂﬂﬂA>4 ] R Hwow Ak w95
Sh7heicoe] B2 02 SRR SIck B Bl Agrenol 9 whaichad o o e st

0
o,

f

ofn, o]z Wal 58 S 2] RIS F7PAITE 2 AT Gk NG 7H melnh o] A4
A% 14 AL Ao, 452 AT NN AGLe] BEVF AL AT U1 e BN
Eh A Gl T W5} B8 S5 RS A Yol BSE BE 58 Swohulmslo], A4 BEXS AV A
AR A gto] AUS WIS ANt T 2 BEolA 954 uﬂ7ﬂ 4 el vt 431 58 Sl 49

3 w5 o] Uehton], o] W melo] ek 397} Qb Ao] A glo] 5
47 1] S U A ofolit-§ o] e woﬂquz;Moﬂw}% s 290 2H, ol ot s

r&"
m°l'
rulo
ol
E
rlr
>§i
[U (¢}
HI
£
My
O 2
=]
o

59



KSEG 2024 712 sH&l3] 2 A7 |E5| =27 U2 HICH 42 Oloh: shY S2|AL

CHX 2F B oiMS ot XIE2E 7= GAl

HOINY, ZofE", Q32" AR, U, I

» O —

VHIBSCHE Of|LAR Xt 2SSt
IS RERRATLY X[oH- 2 ITLMIE
K| A AAMK|L| O
Y MNIBCHEEL XITERFRIA|ABIZSEED, nmj1203@gmail.com/nmj1203@sejong.ackr

An example of constructing a geological model for an urban area for
interpretation of contamination distribution
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Borehole Electrical Resistivity Tomography for the Characterization of
Urban Contamination Area
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Preprocessing of resistivity monitoring data using loess filter and
super-smooth filters

Yeon-Jung Kim"*, Hojun You", Seongbea Jo", Keun-Soo Lee", and In-Ky cho?
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Super-smooth Y& ARE-SISITE HollA E5H A7 WA R P Akm Yo EE AR 21 AHs HH
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Study of Electrical Resistivity Survey for landfill leachate monitoring

Jonghoon Ha", Changwoo Lee", Chul Hee Lee?, and Won-Ki Kim"*

chopet S50 w7 Bol sl viYAS Qg H 0 2 Belah] SIshAl sk HE4) A%-S o
2 BUEste] 355 14 o 8 AR mfetstol dek. WY A FE 271 Age] v e B4l 9)
o AFBUGA 7 F A/ AT BAE B0 AE50) BE S loreh 5 glek. Tt 71945 BAY

s 3 A 1 2T o vhgA) @ S40] e ekt ebd, 2§ 3kuA sk X0 S48 3
ejsto] 213 212} B S A1) Agstor aic

B Aol MR B4 S AT Ust] £7] QPotE fEshe Hlo] 2|0t (bioreactor)d HH Ao 4=
B A7 |HIAG A AR X ste] Aol ] E U Pe] A A il W A3 1A 3
7] S8 A DA S S, BE47 FA] A W24 5 T ool 4] o] 7]HA

3 W8t 7Pgata, A7) BAk S| e T2 190l EM2DModel & 5] 3 vl 9 A3 kA8 A7)u 4
EAREERE LS X}EXH ol o] A§EJ= DIPRO for windowsS 283t

£ A70] 54 Fake MAEe i o] A8a A AT A2 DS AN 4 % Ao BoEch
51 9 AKeE 840 Sl 0N S 171140 T o) 4l BT 4 e T EARE

>

O] E=H-2 2024 F YA A0 2 FP4AtE] 7] X F-A(RS-2023-00259633)2] A At FETSt
FYERIAI(2024)9] AL Wl e A7,
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Numerical modeling of subsurface injected fluid behavior based on
different fault permeability application methods

Chan-Hee Jang"*, Byung-Dal So?, and HyunNa Kim?

Ol 5 A =Z X ¥ A4 (Enhanced Geothermal System, EGS), oJAFsFEA 3 %] 2 2% Carbon Capture and Sto-
rage, CCS), &4 13|(Hydraulic Fracturing)2} Z-2 T3t A5 74 9 7|e2 4 BE 9 oyx] 7l 59
520 2 26| -85 1 Ytk LU o] 23t 72 18l Q191 2 E A5 Wof FAIE FUE A5 9
L AFS ZH@J ST -SR] Mt 4= QiU whebA QP ol AtARl X% A 59 71eE
517] flsfiA= 7 =LA A E A1 Al Higt 3] ZARE A g s ofof YT

55| 275 R0l @43k &S0l EATL B, ©59 o4 Bl wEtA ARS U A2 ol s BEE
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BEEN AT 5 s B0l Histe], 9§59 88 E4 5 st FrAlge] A8 ol thE 1A As

Fole T ©E S A oA EA1eke AU 2.5 75l #A19] AE 548 9] Hste] tis <]
202 BARIEUL o] & 3] %@L 715k} 42X EQJ0]9] COMSOL Multiphysics & 2-8-3) 0.9, Thg-4]
iAol A ek RS S5 1A WY Atole] Ao AU ¢ Sl el =}l e
(poroelastic) ©}Z-& FF 4] 9] Fe = 2Btz H. oS Tl Tl A 8ohe thfet go] e Fd
A1S A WskE M 0= FAHE Y-
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Application of environmental geophysics in agricultural fields

Sung-Ho Song"*, Hwan-Ho Yong", In-Ky Cho?, and Gyusang Lee"

UM S HAL A8 H el 7129 SEAF Vol Bls 7T AL SV Alee EYSE XS
cm~pm HYE I} T8y EGS YR i GB BT} A5 HE(spatio-temporal ) O 2 THFSH Hat-of
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o]-&Ht.
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LLO L

VISP [ IS RICNEID SRR T RIA R RIETE KB, csun@kigam reks
BRI KFIAfHO TR BAX RO MEY

40 MHz Ground Penetrating Radar Survey and Numerical Modelling
Analysis for Paleochannel Detection

Changwan Sun"*, Takao Kobasyahsi?, and Jin-Hyuck Choi'?

U 95 B A RFL o[ EA e T2 wiEE 52 YIXE "A6l] et 22 RA] AP 2AR
of S, Z2k2 3t EAIANE: Aol et Ao A i Eth FAFRA 7 =91 - A7 1A e e 7k ob A
Ak ZHY7E AlsHAl Yolutal ER &0 ot AAtute] £xp7t 01‘55} o3l ol HB& FE5H7] sl &
Aol A= A 0. &2 W2 F=ui4+(40 MHz) 9] A| #5240 882 HESIIAL 3% RAMET}e} 11 2]
£ E9slit).

AT A FL =084 AP JRE Gl FEH DFolu dSHAA (], 15k 5)9] EAE E-IsH] of E%
o|tt. Pseudo 32+ A| HFH| o]t FALE 918f] B =4 QHEUE AME-SFR L common-offset 7]
24519t €A A7 9] AR E= oFst A5 HE6H| o)l 24 35H0 2 4885} 1T Instantaneous Power <5
‘d< AdEsto] AlZ4S}stqint. HH HAF ATHE sfiAlsk=t] Slof BAF A R 2R oA e SRRA A E S
&3kt FAF 23 B-scan Ak WEE 115PH 9] YR of| A ZFet R SA H IS HojE o] Ao s

HUHO

CFE ZAHOIAE A4S LRI, C-scan AHEt T519) B B9bA 0 2 A|Z8lhe ol
HE9H40 MHz XS 30| 2 o] 83 = 5l 5P BAle] Bl Moﬂ dhat 2} aabEel st olslE
SfelA] A ER T 0|6 TAto] 4X) B S Sk K] AR /54171 B} QLS EHe 371
AR SN B2 0| $3151Tk A1 B BN 59 Sl BAE Eoh 7ok 47
% 54 Ak 52 15k thet A EEole] TALS B AIE HHo] EAJsH 15H Bl wreop
& Sjofstios] AHAQE BolSirt o AFATNE ] BHTE FAN AT HAE B5 U v
A% WA 2 =88 F Ao w Wi

o] A7e A EALAAT 71 EAN] TR AT REA A A G5 EEEE 7HE(GP2020-014)"9]
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Fine-Tuning of a GPR Data Interpretation Model to
Enhance Cavity Detection in Urban Roads

Byunghoon Choi'?, Hwi-Young Chae?, Je-Hun Jang?, Woochang Choi”, and Sukjoon Pyun"*

22 1RO ANEISY} HIIshA] Agelol Alsh B9 oISt Qlck. Avbsle] £0 €91 % Shbe
w30 A 01} A1 ek e ASEEC R, o] o] el A Flek A 57
7HBa stk SN A|5HEE ZAE o) L B2 Wt E] 91 BRH St 7R et 2| EE
&|o]t|(Ground Penetrating Radar, GPR) 7|&°] @] &85 11 Qitt. A= thAid An| 2 HEH 1’4]—9- AR}
290 S 292 B2 A7k} 2leio] 48 5l $Ae] el o} Zaio] wiet o) Zap} el AV} 2
Stk ZZoll= ol2et fHAIE =5517] 913 & g (Deep Learning) 718H2] A-5-3HH 4] 7]‘@% 1A
QF=] 1 Qltk. FRbA o = geld HElE B4 0 & Sh5A]7]7] flsfiA= tige] S Abe 7t B ash, HEo] X
2 g}e} QP Stolli= ARt 5 AlTto] a5ttt 0}11“}% | FgolM= FA BT A= F S M7 ek

UL, FH] Aeio] A= %] kol Au|of whE F5 AFE.2] o] %*E‘r” = Ut} wEbA £74 Ay’ Ao &
Aol HdlZ o5ol=t| /3 AR E FE5| FHol7| ol F7HEAY 0}5} 3L JF Y R s
I3 A4t Ao L Alto] AlgtE= AR WAT & U o] AtollA= AR ShgE K] mlA| 27 (Fine-
Tuning) 7|HE &85} A|ola-5 ©HAE A5 34 SA8F *175‘%}(Convolutlonal Neural Networks) 7]5F 55
WElo] 52 FIAIZIAA SR AR Shgolli= 4 T3k 200MHz QFE|[UE ARE-She AH| =R E F5H
OF 4,400719] BE A=E ARSI M, BIA] 27 ofli= 600MHz QFEUE ARE-Sh= dH| =58 F=5 2F 6007
O ME A= s SISt A 2, S AART FE3 ARolA = AR S Bl vlA] 27 7S 28
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A Study of GPR Data Modulation Using Frequency-Difference Autoproduct

Changwoo Lee", JongHoon Ha", and Won-Ki Kim"*

1530 27| A E o]85k= A o] o]t (Ground Penetrating Radar, GPR) BAR=S 19 52 Eol 502
AT RS A B0 20 71 G Y I 59 50 08 S alEe w28
St} FZole SR AR 2 SIS BAIO FESY] f5f W2 Fukpet 2 FukrE A 2851

7|5 Bk o] T Fukde 98- SAFRA 0 G 710 HREHA 9L 4 Uk mrebA], Fai Alote] o}

2 GPR PAf] B 3T 4 gl wER) 7)glo) a7t
H Aot= A1k (Frequency-Difference Autoproduct)S Z-85F0] GPR BHAF AF& 0] X 7sAS B4 5}
Stk 492 918 FDM 7]1t] o] ejn} i} R el s-aielol 24 Fui} ohe 441 4158 0] 84 Q1 GPR
Ag2E Aottt A E A= of ol AsuegS 489111, 243 HEE %-8-5}0] =F1k(frequency-sum)
@} AFF1k(frequency-difference) AAE-S & 9 B850 24 Frul4: 3317 o] A-8/4& 7okt
2 AT AL GPRALES S Foinazo] W gho 2 Aot oAb 4E 274 Aol Hote Pt e 2
120l WA B ) FEUAS UL A7) /M) A 4 A A g 4 e
AT THERA, AFutrg2 A FukpE ARGShe 71 GPR HAF U] o)A AYS|= Fut A 2fof] w2

SHS TR S P2 WIS, GOl ARAR) HAS AT A DY AR AEATE I St
o] 4842 FUT VAL Uk

o] =52 2024 Al Y 0 & SofsAtTEl 7] 4 AT A(RS-2023-00259633)2] XY} B o5t
S92 T13H(2024) 9] A g ot ¥ AT

68



KSEG 2024 715 etslis] 2 F7|&5=| =83 L2 BICE 22 O[olf: o Z2FA

o

oS FH2 Ay 3717t fet ©S 0I5 2 i 2410 0|xl= 32
212D, Ates

V' ZtRACEt . K| 22/8H0, minsu@kangwon.ac.kr

Effect of the mesh size near the fault on finite source inversion

Minsu Kim", and Byung-Dal So"*

3R 3 A4 B A I ofle] o A Q) B TS0 43 A0 2 QIG5 WS A8 4 9
o R3 % VB AR B BSROINY A4 0| BY RES ST 4 k. T 4K mY)H A
T A BAFHEEC] 2 JRRS WAIT B ATl BT 3] AR 277 g E U v aY
o X G YFH 07 LAY 915} A4 717 E Bote 2P L A8 A8 PSR fHES Y]
B S It A AR SR A 4G DV A2 290 AN 15 o)
2 AL, A4 277t el 2 BYEE 19 94 BB PN A4 271712 2P o e B A
WSS T8 W) 2712 AL, 0|2 Q15§53 BB @40 2e 295 B
B 210 A8 sl L alsisle G50 5 GEONET W sfjed 204 715 2141 vio}
24 TUFS AFS3le] 20119 2909 SUL A T vl Bxo] thet 43 T w1 oake 4
oIS, S E] AR SIS BN 02N T BYO] 2 17k o SomE o A RIS
o, o]z Q7bc} (ke BF)ol 7]uet o1 Aol T nlz Y 17] wWelet Xkt TS vl Yol e
Sfa A= 240x720 k” 9] S5 o] 2k 0888 |] 240467 k0] 22} 21717} BaFh e E3 kS

a3 719) Higke] 107 ARk 27100 © Wstehs 212 SRIsIg.0n, o)k A4 2712w e ]
HLo 2 3 43 O W39 oato] thebael thE iy RS A4S 24 4 982 ofnlaet
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Al-based P-wave First-motion Polarity Determination for
Automated Focal Mechanism Solutions

Jongwon Han"*, Seongryong Kim?, and Dong-Hoon Sheen®

QubA] 0 g th=H&|(focal mechanism)= A A TB2AER 7|25 Prjo] 2% A4 Bx 9 p, Sujo] AE v|S
S AREEE 2 Aol = A Rue] Put 25 54 A 08 WHGH] 3 IFAlE REQ RPNet= At
Sttt o] a2 thokst A1&5ks 7] W (e.g., inception module, attention mechanism, Monte Carlo dropout)S 23+
Sto] ol &0] HEw o} YA A1 1, B2 AT ¢ AU E A ‘:}- )= A5} o]g 2ol

A 5 Elol el ALgStol A 172 ] 74 welst A5-g v m Ao s, P} 25| |AEt O, A5 34
7+9) Z A EFF(class imbalance), 18] 11 THE E7153H =4 (unknown polarity) 21 gt e 9 BAE a3}
20 2 Sastgh 2| A3 robustness) Z3H517] I8N, 1< IO Pk 250 AR 1052 9]
Woll A 2] & o] 5AA TlolE $7= S5ttt 3, A Extd TAIE sidsh] Yok Aot =4 HlolH
S EUT VI B T IS WISt RPNet©] 452 4] 714 A S 5] B EI0ch. 30, sl =
TR g2 10%2] EIAE Ho[eolA] Aot 4 Bl tisl] 99%2] AE-E&Z 71S5Ioith =4, Y& A H
Hi-net B0l &2 AFg3lo] 51 Hlo] 5ol 3w 9 Al B0l Bl AEst Axk, 2t) 2040 8elo] Py}
2% A7} 0]=0] Q= AlBlo| A & 97.5% o]A}] AIE-8-S TAlshY 7|E REl KTt 0451 Qulsl A= Kt
B0 2, 2016¥ T 7.0 TR 2|71 Hlo]eS F-83 ElAEG S Ui 14 (Japan Meteorological
Agency)2] 5 4 Ao} ARG ASHIE A5 0 2 A& o, Tl 21} x}o](i.e., Kagan angle) ¥
24 EAX(polarity misfit) ZHOA = 7|2 RELS 57161 52 UZE519ch o] ATH= RPNeto] A7 X0

£ 272191 2295} 3 Qlol et A oiah 4171 1 20N Al % Gl TS Toh A A4S BT B
231715492 A

AL Af

# QT AU AU ATALATAATS] A UL o} ST YArHAT AL o
AR THRS-2023-00238648).
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the East Sea
Hyeon-Seob Kim"*, Sung-Moon Yoo?, Dong-Hyo Sohn?, Sung-Sill Kim¥, and Byung-Dal So"”

Numerical modeling of postseismic deformation on the Korean Peninsula
after the Tohoku earthquake: Implication of rheological strength beneath
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A study on seismicity in the Bransfield Strait, Antarctica, using ocean
bottom seismometers

Jinhoon Jung"*, and Yongcheol Park”

SIS ASAE AL Aol 18 1

of 2 23 218 93] B Aol o] 2 o) HALBE 2] Fiof 9 27} Al 2 A3 A T
Sido] SR 900, TR L5 W SHEBE oJ8f 22l0] Iutsh wAyeka QIck. £, 20204 9 29
SAISE AL Q1o Zo] 10kmolH My 4.9 1 710]
Sol A%H 02 P& Uk

oI5t A& R EYV] 919 FA AL AR71000 119] S X3 548 £ oI, PAIE
A= A0 AL FAIE] 5] AIASAIN), C1, IUARIS/IUSGS) 5 hH4 2171 12 v Ega 2 B2}
8 8ok e eI o] Aol £ 5 471 BEAEE B WS Aro] 91205 slov],
228 A7} S0k o2y 047 1) B WAV S0 e WA/ I o1 L) i 2
20214 0195E] 2022 109714 BAA E sg Z230] 5709] s41H A 2 A(0BS)E AR5t 1, 153749
shAIE A 2AE 302 stk

24 A7 BEA R A E A BEA RS BElol D U £AS SYT A, 20209 88 2090
2021 12€ 31¥71A] & 67,9527 2] 2|7

1 oHIES HAISHAAL, 0] 5 2,313709] AL YR|et S A1 EH
Sttt 71 23, A A7 E AL YAl = AT E $H 9] S A (central basin)ofl FFE AL o0, iR
9] z|Zlo] HE] Qx|ok= AS &0l & 4 AUt ESE GCMT (Global Centroid Moment Tensor) focal
mechanismE &-85}o] B AT E B 2] 13 9] 2| 2] EAJLS B =5lo] HElAD T B x2]0] 2] A 2y uf A U 23} %]
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Considering Frequency Variation Over Seismic Data Recording Time in
Deep-Learning-Based Diffraction Separation

Junyon Park”, Sooyoon Kim?, Yeonghwa Jo", Soon Jee Seol”, and Joongmoo Byun"*

|- uh= Aot 2 W B ol tigh s FEE WESkL Jlo] HEH) 50 F-& mietol S/ AHHE
A g ebct. ot 512 4J50] 7 8 S417]o] EZ}ol bt ) Z|o(shaded zone)©] 2 Tolol 2 485k
SHAIRE 3 RS2 7R WAL oI EST S A EAoh A2 A E-Z 7R AL Q17| o] 7]& AR A E L
& A2 FE57] o £ Aol "?‘l AE 7L UATH Wang et al., 2020). 12t ZZofl= H2{'d(deep-
learning)”|H<S E3f AT AE-S BEJ A2 51- 02 Bl Y= H-E Kim et al. (2022)0] A5t bE Qi
HHPEJ HPH O et AR & 25 HY X]—fz-_(common offset gahter) & A @5}o] LA Fei S vl = 3] du}e} #|51
RO WA e o 718715 It ol ekl Bl 2 sk ool Beloke
‘:‘J‘%ﬂ_& 3] R o2 B AR 953t A5G Bl
o0 AN Kim et al. 20200 SJo /REE 2 FolA HET 99 21l 490 HYSACK Park e,
2024). T o] WY AR 2 AEAA] RS 9] to] BTA 71 7|2 AZHS 2 AR 7] A7
e AL i} o]} o} W} A LR 54 elek v op) S

9l 58 419] o] 418 MahehS o] 81 AIZ] Kim et al. (2022)0]] 93] el e 4§34 v )8} Hel
ol S BTk

webA] o] Aol 1&47}011@ Zewb 7h4] T2 Waheed et al. (2013)014 SR1g] 5147] 2 A4
o] Zolot afF A9 &1z Rato] wE ol A1E WSS M4 0w whela ShaXlE S AAslo] 11 712 Al

< 2= g A= okt —cE'J ‘o= FTEAET
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A Preliminary Study on Seismic Exploration of the East Sea Region using
Low Shear Velocities

Chanhee Lee"”, and Woodon Jeong"*
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Multiple Suppression Based on Deep learning using
Parabolic Radon Transform

Hyeji Chae", Seoje Jeong?, and Wookeen Chung®*
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Numerical simulation of planetary core formation using FEniCS

Kyeong-Min Lee"”, Hyo-Im Kim?*, Deok-Kyu Jang®*, and Byung-Dal So”
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Comprehensive analysis for opening process of the West Philippine Basin
using high resolution multibeam bathymetry and magnetic anomaly map

Hyeonuk Shin", and Hanjin Choe"*
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Specifications per model
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T EhAF AlAE
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He] H=KE| AlA

& (Pseudo section)
&3t

%874 22 Line-Up

1004 5 910]0f2
ABEMOCl SAL

100'E2| HALS £ ABEMO|

Terrameter LS22}
MZ& 10052 o]0 ZiL|Ct,

Standard Standard Advanced Advanced Advanced Advanced
Model Configuration 2/48 281 4/48 10/48 4/81 B/81
Number of channels 2 2 4 10 4 8
Max. number of electrodes 48 81 48 48 81 81
Input voltage range £15V +15V 600V *= 600V + 600V + 600V
Input impedance (£ 2.5 V) - 200 MO 200 M0 200 MO 200 MO
Input impedance (£ 15 V) 30 MO 30 M0 30 MO 30 MO 30 MO 30 M0
Imput impedance (+ 600 V) - 20 M) 20 M0 20 M0 20 MO
Theoretical resolution 225V 225V 3nV anv anv 3V
Max. output power 200W 200W 250 W 250w 250w 250 W
Max. output current 1000 mA 2000 mA 2000 mA 2500 mA 2500 mA 2500 mA 2500 mA
Max. output voltage 500 V 500V 600V 600V 600V 600V
Full waveform recording No No Yes Yes Yes: Yes.
P Yes Yes Yes Yes Yes. Yes
IP - 100% Duty cycle No No Yes Yes Yes Yes:
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