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Is the rebound of shelf water salinity in the Ross Sea linked to the rapid

decline in Antarctic sea ice in recent years?

Sung-Ho Choo!, Taekyun Kim!, Jae-Hong Moon', Emilia Kyung Jin®

'Department of Earth and Marine Sciences, Jeju National University (tkkim79@gmail.com)
“Department of Policy and Partnership, Korea Polar Research Institute

ABSTRACT

Dense shelf water (DSW) in the Ross Sea is the second largest source of the Antarctic Bottom Water
(AABW) which is a key component of the lower cell of the meridional overturning circulation. In recent
decades, AABW has warmed and freshened, leading to a decrease in AABW formation. Ross Sea shelf
water has experienced the largest freshening. However, salinity of the Ross Sea has rebounded sharply
since the mid 2010s. The saline and dense shelf waters are produced through strong winter cooling and
brine rejection during sea ice formation, resulting from Intense atmosphere—ocean—ice interactions in the
Ross Sea. Meanwhile, Antarctic sea ice which has steady increasing trend during several decades,
experienced an abrupt decline to a record low in mid-2010s. Since then, the interannual variability of
Antarctic sea ice has been further intensified, showed another record low in 2022 and 2023 consecutively.
Here, we investigated how the rapid decline in Antarctic sea ice in recent years has contributed to the
rebound of shelf water salinity in the Ross Sea, using satellite observations of sea ice, as well as oceanic
and atmospheric reanalysis data. Our result shows that despite the rapid decrease in Antarctic sea ice in
recent years, the sea ice formation rate in the Ross Sea continental shelf has increased. During the
salinification period since mid-2010s, local anomalous winds and surface heat flux associated with the
remote and large—scale forcing that drive the recent change in Antarctic sea ice, induce reduced sea ice
cover and larger polynya area on the Ross Sea continental shelf, resulting in the increase of sea ice
formation rate. Furthermore, data—based sea ice budget analysis indicates that due to the anomalous wind
forcing, the sea ice has moved to the outer shelf through dynamic processes such as advection and
divergence, created a sustained favorable environment for sea ice formation and brine rejection.
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First observation of hourly variation of ocean fronts
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KIM 222 & ¢[st t7]|-all 2F st det Az S3F A[AH 200
Introduction to the weakly-coupled atmosphere-ocean data assimilation

system for the KIM coupled Model
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Fig. 1. (@) Time series of East Asian Summer Rainfall
Anomalies (EASRA) and Western North Pacific Subtropical
High index (WNPSH), (b) Sliding correlation coefficients
between EASRA and WNPSH with 9-year window.
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A Study on the Characteristics of Doppler shift for Doppler Wind LIDAR

2AF AR, 37

o
y o= o] %}\éjv‘

AFS-E] Al ol 2~ (5) (sjcho@swen.co.kr)

ABSTRACT

Doppler wind lidar technology, which utilizes IR lasers(A = 1.55 um) to remotely measure wind conditions
with range resolutions, has been commercialized and widely adopted, and is also being developed
domestically. In this study, it is mathematically derived that the beat frequency generated by the
photodetector corresponds to the Doppler shift by wind and we have developed an equipment to calibrate
Doppler shift of backscatter signals on velocity and obtained the result of 129 MHz at 1 m/s with R? of
0.99995 (Fig. 1). The results confirm that wind lidars utilizing Dopper shift can provide accurate wind
information.
Keyword : Windlidar, Doppler shift, wind conditions, wind energy, UAM

Doppler shift on RPM : PSD_Osc
(CW : -RPM, CCW : +RPM)

120 © Doppler shift
— linear fitting

intercept: 79.95929
R2:0.99995

3000 ~2000 ~1000 [J 1000 2000 3000
RPM

Fig. 1. Doppler shift frequencies on RPM
=
2 7= MUSAXHE MMM AR SHAMT[=I0E A (No. 20223030020230) K| ol 2|ato] &l &

Huas
ARG, duld) 2017, s &k7|&HEt fI=2to|cte| =0[H Z

Costal and Ocean Engineers, 29(1), 12-19.
Fuijii, T. and Fukuchi, T. (eds.), 2005, Laser remote sensing. CRC Press, Boca Raton, USA, 888 p.
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Decrease in MJO predictability following Indo - Pacific Warm Pool Expansion

71;]11]

i)

o] gloy xFefj skl ¥}st w53 (hyemi.kim@ewha.ac.kr)

ABSTRACT

The characteristics of the Madden - Julian oscillation (MJO) have changed and are projected to
change further following the expansion of the Indo - Pacific warm pool, which is the Earth's largest
region of warm sea surface temperatures (SSTs). However, the likelihood of the MJO predictability
change following the warm-pool expansion has yet to be addressed. Therefore, this study investigated
the effect of warm-pool expansion on MJO variability and predictabilitywith a highly idealized
agua-planetconfiguration of CESM2. By expanding the warm pool in the Indo - Pacific, theMJO-like
waves become more regionally confined and short-lived convective events with weaker magnitude and
less robust eastward propagating signal, possibly due to stronger zonal SST gradients and wider
meridional widths of the warm pool. Performing perfect-model ensemble experiments shows that the
MJO predictability was reduced by about 5 days, the forecast error proliferates, and more rapidly
reducesthe signal following warm pool expansion.
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Long-term northward shift in the location of maximum tropical cyclone
lifetime intensity over the western North Pacific: disentangling track and

pure effects

Hyeong-Seog Kim™, Dasom Ryu!, and Doo-Sun R. Park’

!0cean Science and Technology School, Korea Maritime and Ocean University
(hyeongseog @kmou.ac.kr)

’Department of Earth Science Education, Kyungpook National University

ABSTRACT

Over the past 40 years, the annual mean location of tropical cyclones (TCs) lifetime maximum intensities
(LMIs) has been poleward migration. In this study, TCs in the western North Pacific were classified into 7
clusters by Fuzzy C-mean Clustering. Using the track patterns, we evaluated the effects of track pattern
change (TRC) in the total variation of LMI location and pure change in each pattern (PRC). The results
showed that the TRC and PRC independently and almost equally contribute to the inter-annual variation in
LMI. In the long-term variation, however, the time series of PRC showed a statistically significant positive
trend while TRC showed no long-term trend. The long—term poleward migrations were found in the TCs in
the tropics (TCs over the South China Sea or moving straightly across the Philippines) rather than
north-oriented track pattern. The PRC was related to the tropical sea surface temperature over the western
North Pacific while the TRC more related to SST over the tropical eastern Pacific.

Keyword : tropical cyclone, life maximum intensity, western North Pacific
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Cloud Response to SST Change
over the Tropical Western Pacific: COMS vs. MODIS

Yoon-Kyoung Lee!, Yong-Sang Choi'?
ICenter for Climate/Environment Change Prediction Research, Ewha Womans University

(vkl@ewha.ac.kr),
’Department of Climate and Energy Systems Engineering, Ewha Womans University

ABSTRACT

Tropical cloud feedback remains uncertain because the cloud response to temperature varies among
numerous observational studies. This study shows that a geostationary view can significantly reduce the
uncertainty in estimation of cloud feedback over the tropical western Pacific. The cloud feedback was
calculated as the simultaneous relation of daily sea surface temperature (SST) and cloudiness over the
tropical western Pacific (TWP) from satellite data: the meteorological imager on the geostationary earth orbit
(GEO) versus the MODIS on the low-level earth orbit (LEO). SST is weighted with the clear-sky fraction data
from GEO and LEO. During 2011 - 2018, the cloud cover data was obtained by geostationary earth orbit
satellite (GEO) and low-level earth orbit satellite (LEO) (ASEC, A'EC) and the NOAA's all-sky SST (T,) was
weighted with the clear-sky fraction observed by GEO and LEO (T,°5% T, 9. The regression relation
between cloud and SST is clearly negative in both data. This may be due to a larger field-of-view of the
GEO over the TWP than that of LEO. Therefore, to estimate cloud feedback over the TWP in accuracy,
such geostationary satellite data are indispensable.

Keyword : cloud feedback, SST, GEO, LEO
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Western North Pacific tropical cyclone activity modulated by

phytoplankton feedback under global warming
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ABSTRACT

The projection of future climate can be altered by the feedback of anticipated changes in marine
biogeochemistry. Despite recent Earth system models (ESMs) incorporating bio-optical feedback through
chlorophyll in their projections, however, the impact of this feedback on future tropical cyclone (TC) remains
unexplored. Here, by conducting two future climate simulations with an ESM with the biogeochemical
feedback turned on and off, we investigate the influence of future chlorophyll changes on projections for TCs
over the western North Pacific (WNP). The increase in chlorophyll in the tropical eastern Pacific and the
decrease in the tropical western Pacific lead to a La Nifia-like sea surface temperature warming. This pattern
plays a crucial role in enhancing the genesis potential index (GPI) over the southeastern WNP (SE-WNP) by
10.16 % through strengthening the Walker and local Hadley circulations. The enhanced GPI is further
supported by an additional higher-resolution atmospheric model experiment, showing a 71.00 % increase in
TC genesis over the SE-WNP and a 27.02 % enhancement in TC landfall frequency in East Asia.

Keyword : Earth system model, Tropical cyclone, Biogeochemistry
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Irreversible changes in ocean export production in response to CO2

forcing

Jieun Wie®, Byung-Kwon Moon

Division of Science Education/Institute of Funsion Schience, Jeonbuk National University

(jieunwie@gmail.com)

Abstract

Some climate indicators show different response between increase and decrease in carbon dioxide (CO2)
concentration. This study analyzed global irreversible changes of ocean export production by implementing
the ideal CO2 removal scenario of the LOVECLIM model. During periods of increasing and then decreasing
CO2 concentrations, ocean export production decreases in tropical regions and increases in extra-tropical
regions except the North Atlantic. The effect of the export production is stronger during periods when CO2
concentration decreases rather than when it increases, therefore changes in ocean productivity have a
delayed effect on CO2 concentration. Factors affecting the global distribution of ocean export productivity
include declining in nutrients in tropical regions and increasing in sea surface temperature in extra—tropical
region. Even if CO2 concentration decreases to its original level, there will be irreversible changes in ocean
export production by 42.3% in the global region, with the largest irreversible changes occurring in the
Antarctic Ocean, the eastern Pacific, and the northern Pacific. In the equatorial eastern Pacific region, ocean
export production is decreasing, and even if CO2 concentration decreases to its original level, damage is
expected to continue due to irreversible changes.

Keywords : Global Warming, Irreversible Change, Ocean Biogeochemistry Process, LOVECLIM model
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ABSTRACT

The El Nino Southern Oscillation (ENSO) is a significant phenomenon that interacts with the atmosphere
to affect weather and climate globally. ENSO strongly influences tropical cyclone (TC) activity in the western
North Pacific. It is well known that the maximum lifetime intensity of tropical cyclones (TC) is stronger during
El Nino years than during La Nina years. However, few studies have examined the relationship between
intensity at landfall and the ENSO. Here, we show the relationship between landfall intensity and ENSO, as
well as the changes in this relationship under basin-wide sea surface temperature (SST) warming. Based on
our analyses, there appears to be no relationship between landfall intensity and ENSO under current SST
conditions. However, if the SST were to warm, it is possible that catastrophic tropical cyclones could impact
East Asian countries during El Nino.

Keyword : ENSO, Tropical cyclone, Landfall intensity, East Asia, SST
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ABSTRACT

The Community Earth System Model (CESM) community has been providing versatile modeling options,
with simple to complex chemistry and aerosol schemes in a single model, in order to support the broad
scientific community with various research interests. While different model configurations are available in
CESM and these can be used for different fields of Earth system science, simulation results that are
consistent across configurations are still desirable. Here we develop a new simple secondary organic aerosol
(SOA) scheme in the Community Atmosphere Model (CAM) version 6.3, the atmospheric component of the
CESM. The main purpose of this simplified SOA scheme is to reduce the differences in aerosol
concentrations and radiative fluxes between CAM and CAM with detailed chemistry (CAM-chem) while
maintaining the computational efficiency of CAM. CAM simulation results using the default CAM6 and the new
SOA schemes are compared to CAM-chem results as a reference. More consistent SOA concentrations are
obtained globally when using the new SOA scheme, for both temporal and spatial variabilities. The new SOA
scheme shows 62% of grid cells globally are within a factor of 2 compared to the CAM-chem SOA
concentrations, which is improved from 24% when using the default CAM6 SOA scheme. Furthermore, other
carbonaceous aerosols (black carbon and primary organic aerosol) in CAM6 become closer to CAM-chem
results, due to more similar microphysical aging time scales influenced by SOA coating, which in turn leads
to comparable wet deposition fluxes. This results in an improved global atmospheric burden and
concentrations at the high latitudes of the Northern Hemisphere compared to the full chemistry version
(CAM—-chem). As a consequence, the radiative flux differences between CAM-chem and CAM in the Arctic
region (up to 6 W m™ are significantly reduced for both nudged and free-running simulations. We find that
the CAM6 SOA scheme can still be used for radiative forcing calculation as the high biases exist both in
pre—industrial and present conditions, but studies focusing on the instantaneous radiative effects would benefit
from using the SOA scheme developed in this study. The new SOA scheme also has technical advantages
including the use of identical SOA precursor emissions as CAM-chem from the online biogenic emissions,
instead of pre—calculated emissions that may introduce differences. Future parameter updates on the
CAM-chem SOA scheme can be easily translated to the new CAM SOA scheme as it is derived from the
CAM-chem SOA scheme.
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felLigleE g3 7[AE (Met office)e] MX|FAAEREOl the United Kingdom Earth System Model
(UKESM)2 2011 R E TQlsto] 7| stet 2Ho| X|FA|ARIS| Hstof ofsh Ttetd el HItE SEstn
AUt ESH 1HEFE 6IHE7IX| AEL of E(seasonal forecast)el MEME =017 &l AFEU o=
Mg 22l J|ZoZAAH(Global Seasonal forecast version 6, GloSeag)s FI7I2 ZSHACH
GloSeapb= o2 ©ME ZEol2=2 J|AH2 t7[se-d0{2E 22 (United Kingdom Chemistry and
Aerosol, UKCA)E ASstA| 22 GloSeabE 2&st Uct It fE|H27t /XIS Sotrlot X[ 9
A, A oo A3 ZE MY LA olsh oy E stEEET olof2Fo| 3IA BI7tsE X[do|ch 2
AT M= GloSeabdl SofAlob X[ =AL F=X[off ZAH &S £ = U= H7|sE-olo{2E ™S
HASAI7 MM Sotrlot X[de| ZE ofF Mso| M T 2 AtmEch AT = CentOS8 2ls2
EqAEHE 0| 35t0] THsIF 20, GloSeasdll UKCA s ZEE 2l GloSeab-UKCAZL 7[Z& GloSeab2|
HMolME HE S FESH0] 20000 SE X olF Z3E ou|H2=Z dH|Wskc 2 Ao E ChE
FHM 2= UKCAS| ct= ststabH (simplified chemistry)@l & H-A&=3 stst o4& (aka. Strattrop) 2t =2
stsb DA (full chemistry)?l Common Representative Intermediates (CRI) A X Zo| w2 & oS
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UKESM-CRIE 7|Z& GloSeab2t GloSeab-UKCAT}t H|m st +X|AE 2 20004 3 1ol tHs ERA5
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20004 4¢ " XA 25 2 252 ERAS MEAMXIESf dH|lwelyll, @& % ¢ oo{2E &5t
FMe= CAMS MEMXIZLf dH|WSHACE GloSeab-UKCARL GloSeab7t 0ilEF = 2|st 200044 4
7|2n Z5e 32t 2% Xo| ¥ U BE T AALAME t7|EE-olol2E ni™ol o
GloSeab-UKCAZl ERA5R} LS FAleH ZutE E0{Fdch UKESME Aol ZEct MAMst sttt}
A& E UKESM-CRIZI UKESM-Strattropdll Hlsl &= W& X|ds SN2 JIME Hs goldy +
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olF M50 ZolE = Us Jtsdr seled = AJYCE X[ UKESM-CRI2E UKESM-StrattropOl
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Utilizing fluorescence descriptors of water soluble organic matter to track

different organic pollution sources impacting coastal sediments

Dineesha Kandaddara Badalge®, Jin Hur

Department of Environment and Energy, Sejong University (kbndineesha@gmail.com)

Abstract

Coastal sediments play a critical role in aguatic ecosystems, acting as both sources and sinks of nutrients
and pollutants. Human activities in coastal regions often introduce pollutants into these environments.
Understanding the origins of organic pollution is crucial for developing effective mitigation strategies.
Fluorescence spectroscopy has become an increasingly valuable tool in this context, thanks to its simplicity,
speed, accuracy, and reliability. This study focuses on optimizing the extraction of water—soluble organic
matter (WSOM) from coastal sediments for fluorescence-based pollution source tracking. It also validates this
approach by comparing contributions from different sampling sites, each with unigue organic pollution
sources. The research involved analyzing surface sediments from 14 sites, considering 8 potential pollution
sources, and using 21-day—old algae to represent primary oceanic production. We conducted statistical
feasibility tests on selected fluorescence indices using a controlled particulate organic matter mixture. These
tests identified distilled water as the optimal extraction solvent and determined that a 0.5-hour extraction
period is sufficient. Employing end—-member mixing analysis (EMMA) with two fluorescence proxies (HIX and
C3%) revealed that various coastal sites experience different levels of pollution, depending on their proximity
to the sources. Additionally, a comparison between EMMA results and stable isotope analysis (§13C%o vs. &
15NY%0) across the sampling sites found no significant differences in the mean contributions of agricultural soil
and fishery—-based pollution, which predominate at the study sites. This consistency underscores the stability
and reproducibility of using WSOM fluorescence-based tracers in determining the sources of sediment
organic matter, especially when a particular source dominates.

Keywords : Coastal sediment, Dissolved organic matter, Fluorescence spectroscopy, Source tracking, End
member mixing
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Grain growth and dust segregation revealed by multiwavelength analysis
of the Class | protostellar disk WL 17

Iseung Han (3+¥5)M Woojin Kwon (#-$-71)" Yusuke Aso’, Jaehan Bae (¥} A 3H)*
Patrick Sheehan®

"Wniversity of Science and Technology, *Korea Astronomy and Space Science Institute, *Seoul

National University (wkwon@snu.ac.kr),

“University of Florida, *National Radio Astronomy Observatory

ABSTRACT

We present the results from the ALMA Band 3 and 7 archival data of the Class | protostellar disk WL 17
in the p Ophiuchus molecular cloud. Disk substructures are found in both bands, but they are different: while
a central hole and a symmetric ring appear in Band 3, an off-center hole and an asymmetric ring are shown
in Band 7. Also, we obtain an asymmetric spectral index map with a low mean value of a = 2.28 = 0.02,
which suggests grain growth and dust segregation on the protostellar disk scale. Our radiative transfer
modeling demonstrates that these two features are understood by 10 cm sized large grains symmetrically
distributed and 10 um sized small grains asymmetrically distributed. In addition, the analysis shows that the
disk is expected to be massive and gravitationally unstable. We suggest a single Jupiter-mass protoplanet
formed by gravitational instability as the origin of the ring-like structure, grain growth, and dust segregation
identified in WL 17. The results have been published recently: Han et al. 2023, ApJ, 956, 9.

Keyword : circumstellar disks, grain growth
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NGC 1358 =AlHo 2=35txol EM
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CFHT2| OASISE 0|&310q, Seyfert 235t NGC 13582 &A% 107 .4 x 8”.3 (29kpc x 2.3kpc) ¥l 3D =&
AEE HUCE 4800A - 5500A F 6220A - 6990 A IIFO|AM AZ=UCE MA2| ZHEE HE T HB 48614, [O
1] 4959 A, [O 1] 5007 A, [O 1] 6300A, [N 111 6548 A, Ha 6563 A, [N 111 6583A, [S 1] 67164, [S 1] 6731 A
HEME fittingsIXCE BPT Clolojdd 24 ot o[ X2 MY Xl Seyfert 25k SAME wWid UQICE [S 11]2] M7|

IS s MAUZI} 790cm™® ~ 400cm e mISIUCHMAL 2 10,000K2 71 Al). Zmetallicity) = 4Ze,
NH(hydrogen density) =10,000cm™®, logU= -1.8 ~ -1.6(U< 0|23} mf2la|&), a(power-law index) = 2.6 ~ —1.3¢l
dusty AGN Z=gto| o] Xo| 0|25t SMg MdHe 4 AUAUCEL EE ZHE0| log(Me/Me) = 859 g Fat1, [O 1]
M7|& o|8slof SARMEE mefet Z1t of|2E Hl= log (Loo/Leqs) = —4.60[ACE Ofof 937t T &2 sub-Eddingtonol
04, accretion disk= inefficientet accretion flowE E0[04, opticallysHl= thickets & = UUCEL ZE EFe| W&EM
oA PA=110°E 2} NW 2oz = HMOo|S0|, 8ol SE Wate 2= MMo|30| LEH2n, 0|= rotationol
olst He =z mbete|RUct Pseudo-slit A& SsHAM T rotation Z&F0| 5840 EB{%tCt. rotation2| kinematical axis®|
PA=74°5+6°20|0, £H= A 3|MEET Vr sin(i) = 132 km/sOIUch J2|1 PA=143°E w2} 2" 5 (0.7kpc) Eo
7 RollM F7t2 HAH0|S0| LIEHt20, O|= ionization conedlA C7I2+= outflow M-E20| E{ct Hez HethElct
Zo|zztet o] gle WEMAM= o HE0| LIEHEX] gietend ITERA 240M T 0] X2 shocket ¢i&o| el=
RoZ Ef%7| wf2olct [O NI M2 7[E2= Akt Mo FHE outflowel 2| &=+ Vr cos(i) = - 98.3 km/s
O=F LIEHCE
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FHO: NGC 1358, AGN, Seyfert Galaxy, Emission line profile, OASIS, IFU
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72 281 E Waitaki Whitestone UNESCO M A X| & &«
Waitaki Whitestone UNESCO Global Geopark, New Zealand
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Various Geosites formed by volcanic activity in the North Island, New Zealand
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Enhancing satellite remote sensing of water quality in

Chesapeake Bay tributaries through public participation

ol A*2 Maria Tzortziou?, Patrick Neal®?, Shelby Brown®, Alison Cawood®

I 4= 29} 8F 9] °City University of New York,

3Smithsonian Environmental Science Center

o o
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F5M QW I F Alexandrium pseudogonyaulaxe 2Fstd EM o

1 oo *2

1 == =
ol -, 9T

lorekrf st aff 9kulo] ¢ F3Fat (mjoon@anyang.ac.kr)
SAbT Skl &) A B Ap) 8t )

ABSTRACT

The genus Alexanarium, isolated from the West Sea, Korea, underwent comprehensive morphological and
molecular biological analyses. The thecal plate arrangement conformed to the Kofoidian series characteristic of the
typical genus Alexanarium. Predominantly, cells exhibited a broad shape, with a consistent ratio of length to width,
or a width longer than the length. Furthermore, molecular phylogenetic scrutiny utilizing SSU and LSU rDNA
sequences identified Alexanadrium pseudogonyaulax as the closest relative species. Consequently, morphological traits
encompassing cell shape, length-width ratio, and plate formula composition, along with molecular analysis of rDNA
(SSU, LSU) sequences, support the classification of the Alexandrium specimens in this study as A
pseudogonyaulax.

Keyword : Dinoflagellate, Alexandrium, Red-tide, Harmful algal bloom, Toxic
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Impact of deep-sea CO. and heavy metals leakage on marine organisms
for carbon capture and storage post—-management

: A review and experimental design

Mingyeong Je!, Dongju Lee!, Choul-Hee Hwang’, Kwang-Sup Lee?, Dong-Won Kang®,
Jung-Suk Lee’, Byeong-Mo Gim®, In Ok Lee’, Changkeun Lee®, Junsung Noh*

"Department of Environment & Energy, Sejong University, Seoul 05006, Republic of Korea
(mingyocean@gmail.com)
’Marine Eco-Technology Institute, Busan 48520, Republic of Korea.
JInstitute of Environmental Protection, Neoenbiz Co., Bucheon 14523, Republic of Korea.
‘School of Earth and Environmental Sciences, Seoul National University, Seoul 08826, Republic of
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ABSTRACT

Global efforts are accelerating to achieve Net Zero by 2050. To achieve this goal, the Korean government
has focused on carbon capture and storage (CCS) technology. However, the leakage of CO, and its
combination with contaminants, such as heavy metals (HMs), in the sediment can ecologically impact the
surrounding coastal ecosystem of CCS site. Studies on the ecological impact of CO, and HMs exposure on
marine organisms at CCS sites are far limited. The present study aims to provide designs for future
experiments on CO, and HMs exposure (including environmental conditions and test organisms) based on
field surveys and a literature review. A field survey was conducted at the Donghae-1 gas field near Ulsan
coast (at a depth of 150 m) in July 2023. Sediment and benthos were collected to estimate the degree of
HMs contamination and the abundance of taxa at CCS sites, respectively. High concentrations of six HMs
(Cr, Cu, Pb, Zn, As, Ni) were estimated in the sediment at all sites. Benthic organisms included a total of 87
species in 6 phyla at the CCS site. Among them, the majority of species were classified into three phyla
(Arthropoda, Annelida, and Mollusca). The biological impact range of CO» concentration on marine organisms
was estimated from pH 55 to pH 8.05 based on the literature review. Based on these results, we selected
the polychaete Goniada maculata as the test species for a mesocosm experiment on CO, and HMs
exposure. The mesocosm experiment for assessing the potential impact of CCS was designed considering
the field concentrations of CO, and HMs. It included a control group and three treatment groups with distinct
concentrations of CO., and HMs. Overall, we provided foundational data for the environmental impact
assessment of CCS projects.

_90_



1224-13

20244 42

KO
wr

-l

<0
KM

K0
E

ol
K4
=

—r
(e}

—t

ud

ol

——
[IIe)

7ol

th &+l (ryang @jbnu.ac.kr)

ch 2fet st=ttoll A 2016

==
1o

7ol

ol

<

KIr

A gt 2017 2& 9

)

el =ARE At 2240

2 D = E|

=gl yhod

Tl Zefol7tX] AF = o] F

ol ol
— H

?_

t

1o

E]

==

or

bop ol M &A=k

_91_



ANgt=XI2tste] EHSIELHS 2024 48 12¢-13 MIM0eW HFAHA

Sedimentary Facies and Environments of the SSDP-101 Long-core in a

Submarine Sand Ridge in the Korea Strait

skl (ryang@jbnu.ac.kr)
2 A AP AT

ABSTRACT

A long core SSDP-101 of 77 m depth in a submarine sand ridge of the Korea Strait shelf was studied to
understand a forming process of the sand ridge. The long core was drilled at 128° 16.335 " N in latitude and
34° 19666 " E in longitude (WGS-84) on the top of the sand ridge of 60-meter water depth. Marine
geological analyses of the SSDP-101 long—-core samples can reveal changing sedimentary environments in
the Korea Strait shelf, caused by relative sea-level changes during the late Quaternary. The lower parts of
the core sample were interpreted as episodic stream flooding sediments occurring in an estuarine
environment. The sand ridge of the study area formed when the relative sea level was lowered rather than
the present sea level and the sand-ridge sediments were winnowed with the relative sea-level rise. The
submarine sand ridge in the modern shelf is interpreted that the sand ridge of the lower sea level has
remained to the present higher sea level.

Acknowledgements: This study was supported by the National Research Foundation of Korea (NRF) grant
funded by the Korea government (MSIT) (NRF-2022R1F1A1063126).
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A Geoacoustic Model at the SSDP-101 Long-core Site in the Korea
Strait

o &1*1 72
Fea, 24
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A& & (ryang@jbnu.ac.kr)
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ABSTRACT

The Korea Strait comprises a continental shelf in a shallow sea that experienced glacio—eustastic
sea-level changes during the Quaternary period. A long core of 76.6 m in length was acquired at the South
Sea Driling Project site (SSDP-101; 34° 19.666 " E and 128° 16.335 ' N) with a 60 m water deep. The
uppermost massive sand beds were interpreted as sandy sediments of the nearshore marine sand ridge in
the shallow sea during the transgression of sea level, whereas the lower parts of alternating sandy and
muddy beds were interpreted as deposits in marsh, estuary, and tidal flat environments. A three-layered
geoacoustic model was reconstructed for the sedimentary succession in the high-resolution seismic profile
based on a 140-grain size and sediment type of core SSDP-101. For the actual underwater simulation and
experiments, thein—-situP-wave speeds were calculated using the sound speed ratio of the Hamilton method.

Acknowledgements: This study was supported by the National Research Foundation of Korea (NRF) grant
funded by the Korea government (MSIT) (NRF-2022R1F1A1063126).
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HFH 222 FAMENOX T F UM 7I|SE(V0Cs)2 Zater M7 Sl &stst vhsol ofs)
MME= 2 7| RLASEZE o2t AL & MefHo| 2tdsts 7|1X0f, 2o SAIUMEH S 2= 247
HEZE EESiCE SotAlof F2 FIIES &9 MTEEC NOxe| HiE XMzt S Algdstl 2nd,
0|2 2Isk NOxe| X|EHHeol Ao E 2Fotl RES2 048 5| S7tst= FME 2ol Ut &sstd oz
HMdE= URAE 222 R0 ot wel Zasks M Aol 2AIE LIEFLEX| 2 NOx7F Z3H4A
Efoll = A & NOx HiE0| B2 X[HolA= NOx2| Z27F O3-NO MHHELS S 2UsiA7 235|8 2E
of ZB7H& =i E & Uch g2 VOCs7t Estatefel X|dollM= NOxZt &Aghol| w2l @&F0| Zhast
Ct wa2tM, 2ES oMo 2 UHAANZ 5 Ues i E 7#H Mg TElsh| fls) X|dY 2& Mol al
4T godg FESE AHo| Zsich 2F T JdA2 2=l Aol NOxol RIZEHAH =HEshs
NOx-limited &1} VOCsoll TIZsHA =t&st= VOC-limited A2 FEE 5 U201, VOC/NOx H|22

o

AHUS ESI FEECHL HCHO= VOCsel &tst 1 & AAMo =z Mitsl= 222 Itz
(peroxy radical)oll CHer VOCs BHS &= 2| gl d|2st7| mf 2ol HCHOE VOCsZ HA g = A 204, NOx
= 7| & A FAIZHO| Zol NO22 ZAtE &+ RUCh
2 AFoM = st=3 &= NCP(Beijing-Tianjin-Hebei-Shandong), YRD(Shanghai-Jiangsu-Zhejiang-Anhui)
Xgeo| @& oit: EM2 BAMsHY| Qs 2& gAMo| QZE X E2 ALEE = 214 7|8 HCHO/NO2 H|
2(FNR; Formalehyde to Nitrogen dioxide Ratio)zt X|& & Zt& XIZE 0| E35t0{ FNR A ZUS H Ltst
ck O ZAm 2018720223 =¢ot = 679 T(Zkel A A0l 292 EEEHJYSCH, 479 T(ZHe =
NCP X A Zt2 3.7, YRD X|2€2 27Z Ren et al. (2022)0l M & Al SF 201972021 =2 4798 7| 2+e
AUAZHNCP 34, YRD 2.7)2 FAISE 240| MEEACE M X[ A S M EE HCHO/NO2 =7+ &4
MEHEH =D F YRD XY 2 £ HEA(ME, Aslol &) FA2Z VOC-limited & 30| LIEFL}
1 2 X|GoAM= NOx-limited ¥ 0| LIEHGCE HHH &= NCP X9 2 5ol &7 X2 A 2lst
2o I 7<I°*01I/\1 VOC-limited & 40| '—PEH—PE EdE E"* Ct E5H M X9 25 20204 12 2021H0| &
SOt BF ZAasteE 282 EHen], VOC-imited & ESH AlGaiA Zasts Aos 2
ct. % 75 = M3 XM XtE2ol AlZZE LX(of Meko| UX|TH FHUL AMT|E2Z FNR LA US

)

n;&r_azi-_lmlo
4 4
anr

TEYCHE ol oelvh YUk B 2000 WALE SHE MRUT BHSIMQl GEMSOIAl AESE 03
NO2, HCHO A28 Z7IMoz #gsictel AIBzidel BEAMS F0|1 Bt Y& (R 2 o
2T BMo| JhsE RO WEIEC

Keyword : Tropospheric ozone, ozone sensitivity, HCHO-to-NO, ratio, Formaldehyde, Nitrogen dioxide

- 102 -



1224-13

20244 42

ANgt=XI2tste] EHSIELHS

FRUSTENII S ® s
= o Tod o o ol ol E S = o M 2
T onWE R T o = B c
58 055 - DT 31 S 5
=n o2 R Gy < % 5 &
Soool & ouw Mw oo, TP 20 - =
amEﬂ:._mﬂﬂl_7 5l Bl em
N =S N bl £8
T = o M 5
NMEﬂMEoJxSo_.Ezo N ° N,m
—_ = m WK oo — = 5 &
ol iném_ﬂaﬁmﬁﬁ W ) 38
LI.1_|X_._._ |_I_|T__A_._._ < o a
H -~ N K= o = m oo ofl > 2
E He " 403Dy = B 5
< ioyma_.ll o S - _ mm
0 = ou o) B WA % o RO o)
| 5 KT S o o ml g Sz
Mu_._u m)l._voﬁ ] ._”__._._.E m_kn/_u_ln*a._.ﬁlm - < %W
o © _ [} o_”_:._._|9._|L|.Nou=__=_r_ o__==_._o o
oy 2 HERGgIumy & w g %
. - = s ol =
R o w2 ke omgEdn s N - ¢
) - G ol H o K Koo N 57 <M %
- o ER = .loo...L.AmmMLl. RN Wm
[l oy \_lv_mo e T 2 Kio B nN/_ A_Wu <0 i ] o _l_.A ol Kkl = o mﬂu,:l
il ~ — H = 3 &R ~ KT 2
w T _ ol N 10 N O olm
0 <0 N X SR E o 3 - - - & . 2
Wﬂ_ﬂ . ﬂﬂwﬂ LWM%MEH%%%% % 3l IF z:
—_ [ - - . .
o WW mt.m@.m Mluo___mmw.w_ﬁéﬂ# i ﬁxo% = 8
—r ol AT _ : i
il ¥R EE L L TR T g
oF <R S =T w < 2 o a y 2 @
ko _un e LR L . o & 2 5B
IH - S - T L _-pn ke X0 37 Q =0
ol X o zg o - KI _ =
Rl # 3w Mm-S m T £ 5
~ uy E ™ M 2oy N oI gl R - — =
o~ = - S I T i GO | i . 2
o _-._O K ol Wo o 1T |_|._| N} 0 1 N __.AT_ o 3l N < 8
|ﬂ W _ N = - O I,
) 2 aplegsVami® , xS S 2%
IH o Bl O oMo o N W omow g e ¢ 8
- ¥ = Fro N e = o Hou £ X
HL ) I ) w._.E IH Mo_lj_/._LIM e /\E._Um Gm
o M R T (N - R &K =
- ul o = —_ b
a_ﬂo_.ﬂ&.xl_._zoolupeo_. [ Wo s 8
LGRE Dom DN Y H S <
NS Ao B0 RD g 2 = o3 =
™| N pall K NI W M o I
CER LAy T K S =k £ p
™ o— I N m NS ~ $ £
T A e @D g g ® -8
wE Nk gaE i o gz ® omg
gRKgesgfagas & IFhgwm ©oc-%
0f W ok I w oF of 838 N H N I S K0

weather pattern and surface particulate matter (PM) concentration during winter and spring seasons over South Korea. Joumal of
- 103 -

Geophysical Research: Atmospheres, 127(24), e2022JD037517.
Meo, F., Zang, L, Wang, Z, Pan, Z, Zhuy, B, Gong, W, 2020, Dominant synoptic patterns during wintertime and their impacts on

aerosol pallution in Central China. Atmospheric Research, 232, 104701.

Atmospheric Paliution Research, 14(3), 101676.
Lee, DS, Kim, HC, Jeong, JH., Kim, B-M, Lee, D.G, Chaoi, J-Y. Song, MY., Yoon, J—H., 2022 Relationship between synoptic



1224-13

20244 42

E

ol
IE
IH

7ol

7ol

00

0K

%3 (choiwonjun7a@gmail.com)

3}
of

i A

Tor

~n

!

e A 2% skl

1074 2

s

| = (Luke Howard)Z} & 25+ Cloud Atlasoll M &2

o
T

=
il

ol

tAct. 365

1o

i

o|o|x| 2|

HolE2RE 2t 75

ot

<)

A er x5t

S

t

tol =x|=

HtS

ly

Zol M &

i

B
Ul
od
mju
s

o

]
1

0%

&
Toll

5]

o
Ko

25 ¢me

27

20l k-means

Hl

o]
AR

A2 EX 2471 57IX2 M2 HO|

2

=

HZI

A

njo

?_

0l
~

mj

&

ol
K{o
ma
S

ol

@
<0
o
KR

J|
o

IH

mju

7ol

sh5E oaled 7HE AE

PN
=

7tslil 2o,

=
e

Ak,

&
T

ol
=

ol

t= dlofl of

M
o

[I[e]

AAMBEHLET,

2d,

- 104 -



ANgt=XI2tste] EHSIELHS 2024 48 12¢-13 MIM0eW HFAHA

GEOKOMPSAT-2A SO, RGBE o| &gt

s £2 SO, BHXl H s &4

A7, ol
T AA kst A3 - 55 g7 3 A
(hyeok0415@o.cnu.ac.kr)

M5 e A0, ofof wEt thY| S2 =z v &= X HeH st

2k ot IEP l 7EI?US.‘P_' 2ol 7|2 Msl SAH ZHE S)oll
=]

droto] MAEten, O & HAHE L S

o
=
x
A
0
fu
Sl
‘OJI_I
A fon
[
Ao
Jor
d
T
e

(o}
hd
-4
[

]
H
N
e
0z
[
o
n

Sl

o o2 >
0
o
N
o
o
Jo
R
£
Jo
=
T
Mo J

ol A
m A
Pl
10
ok
5'5
FSL

F2 &= 2R (Ash)2E SO0l CH ok
of #d =Lt sHbFEat X[FHollM 2 AlSZh

0z
jo
1

AT o
>
Sl
3
a)
= o2 o
oM
°
n
fob
rz
2
3_

> Ho

x
G 2
Rl
o
i
N
|0

fu
ne
Wik
o

T
I

L2
=N dekez aE Aol At S0,

AL
of AtZ== ot Ro|2 elshM &= 22 2

Ho o
=
o
ol
e
_r':_l
0z
02
12
2
x
lo
tu
U

4
il

>
ol
N
Mo on n|>|
10

for 3
x

l_O
£
W o
02
0z
o
o
nu
g

of 2} Ashet SO,
49 X 452 0 =
=717| MME{| = GEOKOMPSAT-2A(GK-2A) §H&?(H(Ash) RGB &M Atml Aerosol Detection
Products(ADPs) W Volcanic Ash Products(VAP)% S5l Y oK MEEZS MSStE AJUCE o|2b FALE
STHE DS 2= NASAS| GOES-R |14 2 69 um, 7.3 um, 85 um, 10.3 um<e| 474 Infrared(IR)
0|&3t0{ SO, RGB &4 o|o|X|& M4 %&.3}1 ALt w2t 2 ATl M= GK-2A TIMOH
MAMel IR 'S 0|835t01 SO, RGB &4 o|o|X| & ¢t
c 7 AHE g IR A2l ¥

|
2 maT uEE S @ 4

i =
£
o
0
rrog

r
LM
_O'L

Hir

30
a
kI
=
n
rn
_l,—'_

ol
=

-n
L

,\0_'>_
40

>
e =
1

m
N
==

Advanced Meteorological Imager(AMI)
SHMEE Al S0l H&8sto] BHX| Tt
(BTD)E ol|&st7| mZoll, 24A[2t 5t
AUCEH & AFoM= 2021H 108 192 E&¢e+ el E 2l Taal =t 20204 1€ 12 Iéﬂ
-°—I Manam &tat 20234 1128 2020 2& ¢ Ulawun &tat ALE| Sofl HoH/H GK-2A SO, RGB

.ol A7 Aot oh= FAHE T|aflMel GK-2
¢ =

ATo|nd, MR ER Qe A A 7| E Hat

b
H S i mo

>||'|-|H
_>'|_|

39 — ﬂH)!
i rio 2£

oA

I'.?_ 0|F

3|H
o
I o
N
o T

110I

Mo )> 0z

|0 o 0z

H-U 0|:0 ﬂJ|0
_O'L

2o o2
N

fol

il

04 SO, RGB Eé%ﬂ’é}
At &&7Hx| 7t

Keyword : Volcanic Eruption, GEOKOMPSAT-2A, Sulphur Dioxide(SO»), SO, RGB, SO, Concentration

- 105 -



-

ANgt=XI2tste] EHSIELHS 2024 48 12¢-13 MIM0eW HFAHA

Aldlglot S5 S8 M= LYo 7|4 =4z

71449 (alwls7922@kiost.ac.kr)
‘et o) 7) 9 ekt

Q of

otstof AtE el M= atESh ko O[MSIEIAE HIE R ZE X|F US| HES FO J[FAA
dol Eotd g opy|stch 2 7= 2047t (1997-2016H) Global Fire Emissions Database Version 4.1
S| Burned Fraction €E T X2 2t ERAS MEAMXIZE ALE35t0o], AldE|ol &S5 X[ oA A sH
St MES Tt e 7|2 EA HUFHOM BEMS FTHSIACE HA AlHElol HSFE XPo MER 4Y,
38 =o=z YWMHIZI} =ton{ AF0| ASHH M o= 22 FE MEO0| AR D 2HHA=X
st 7|at=AE JiEIch 204 712 S¢ot 3, 48 2| Burned Fraction2 7| , Kl atch oF w2l
TAE Ho|od, 482 A 7|23 XTIt Mlst= BAM Folgte 2t 282 At 2|of
=SS5 XdolAM Felst DI|tM HAL del2r HA 2|1 MUETIF ZaskE SF0| SENA
LIEtt 20y, ol= AtEl= EfL=ZAIZF S7t0 wE 7|2 JII2 sl MEE7F Zasto] A =xst
2EfE FUX| XZAE = AUAS S AAtsch 27N HX L2 Z olslsty| s iz Ao
e ot Adsko| A=K EAMSEACt West Pacific (WP) THEO] S2| fatS 718 of, 17| M HA g
Anp #Eo| AL, Arctic Oscillation (AO) 2| flakg 7HE mie o 2T HXAL gMdol 2ol UM
ct. 9 WPt AOZt z+2t Ze of ZEct & cf ZstA wde of Aldzlot H&F X[Ho| sk 17|
ot HAteL o] REHAIL SFEi5HA LiERLD]) Ald|2|ot HEF X[ Yol AtEo| WSy £ &
22 gMst=d 7|0dst Hez 2ol 2 A7 = Ald2lof HESF X oMol As Lol F{e2|st
7|4 =do| thst AU ES meter = Ao, Iok MEo A2 F& tE o8k HE el of
M Z HMA|ISHA

- 106 -



1224-13

20244 42

Hb
=

7ol

11

Mo
100

od

ok

AAD?, A

’

2
=4

tjeta oy x]3k74 F8t3 (yslee@sch.ac.kr)

il
Tor
Ho
ﬁo
el
o]
N

]

Tor

of

™

or
Ho

ﬁo
B

H&oll ct

T2 2ATEA B EA

&35t0{ of2{ bf

N

=
1o

ijK

84S 24H

EA

=
=

71&
7

64

K

NS
1o

i

tof 7|

g 0|83

B
2 o

ol
!

]
e

2 Ack ofol = AFoM=

!

=]
[==

or

Toll

7_||-7E

HI7[E &

M3

bt

S

R,

ok

tedct ol

b2xE AL SHAch A7

<)
—

oHE ollE Aol A i

2
=

Fo] Gaussian plume model2 H At

g 0|83

=2 88

HAl LB 2

S SH pomatal s

~
S

=g

1o

H|

i
K

ok

H
Ho

%0
KIr

e

7ol

A
(i

I

I

LIEIL = o|x|9} o|2o=2 A

247t o

Z At

-

ol
of

2020R1A2C101289914)

- 107 -



-

ADBIETIRIste] EHSELES 202411 48 122-132 HEHSD HFHHA

WRF-UCMS &43 TAGAH xR

Qof

SANEE Lol Zateist ok ot el XY J|2& 2 diztAel #He iy 23e Bt =
S 42 olst ZX|7|F HslE Z2fsich 0|2 Qs TA|GMEAS TA| X[ 27} H|ZA| X[
of 2EHCt 22 Mo Talo Fud Ay BIt AlYE S3F FESH ATA T e, E5] 7|F
gistol| w2 TA| X[de| 2% Z7+ el w2l ojefef ol 4X| AH| & EA|EHA ofstet UF™SH ahEH o] QY
of 551 Act 2 dFoMeE FHELT THAMXC HFAe TALME S=x/2ol5l0] datds &
Msict ol & sl =A| FH x| 22 (Urban Canopy Model, UCM)O| Z &= WRF-UCM 39 HE S ALS3St
ACh WRF 2o Zetslof A= B & EA| 71 2 &(Single Layer Urban Canopy Model, SLUCM)=

TAlel TES AEI TR THE HIROR 12D US9 52 ©Y 502 DTS Hud I
oz TA Hefol me FRUE M 2oy Byw

=
M HMSste 27/ EXALSE & SEXH(ES
harn

sHAE sAXE EMH|A0M MIBsts 2021F AFLE AR E HhHstct A TolM AtSe =7
2 J7|&X2= NCEP2| FNLAIZ E AtSsiiyl, RE @ A 148 2Z5sto] 20234 7@ 31 00 UTC
e 88 529 18 UTCE AtEstct A& Zolel2 27km, 9%km, 3km, 1km, 0.333km TEAMTE XE=
57 92 SX AX MAE ool FA5IAL oix|2 Zollel2 EFAl S F0| 7t2dol /XIStE
5 stolct 22 ol HItE fleh R22F RMSE Z22t= A& ZECt ot 222 ol5ts S LIERACE
AT T2 SHCE duedol LELE fIxIet &2 mtefsigion] Tl melziel AM
ZE NEEHASE E&5Y 5 ATt

F20] : EAIEH, WRF-UCM, €dZE, RN EEHA HFA

- 108 -



ANgt=XI2tste] EHSIELHS 2024 48 12¢-13 MIM0eW HFAHA

AZUY =S fst X FAILH EZH(UKESM)2| 2l524 (L FH 4ol A2

oy
ofh
=
Mo

9

FEWgn T3S (ifpl095@chungbuk.ac.kr)

Qof

X7 tholofl deks Fe 27t 233 Xtedssts A IEZ P X FAAGBEH 2 7| AFE
?lek MEAloln Xgat 22 7= 21719 Altho| &2 JH& TS ntstd £ 3olch felu2t A
o] =gt X|FA|AR BE Ol United Kingdom Earth System Model (UKESM)2 x| M 21 Xt& X Zof gt
CHet Xhplo|l 2€235t0d 7HH AFXE2 = 27HX T 7|4 HZA FEO|L 7tSst= A&olch 22 X}
ChEl 7|48 fHZAFECHE 0|85l0f 22 AT E o= A2 UKESMe| =zl/del/atst 1hy i T
x| Aeel e ol Aol EM0| HoZICL o{7|M= o|2{et SHHE S 5510 I HAFAIL &
7ot 1Ms HWH AFEHEISA 22 AH)MM UKESMS _%ﬂﬂl Mx|sto 28 + JAEF UKESM
T2 f1st 0S ¥ #HH A|A™” A & 1Y UKESM 22 MX| otd g FHHE2=2 MA|stch ESH
2lsA ZHAH Mo Ci7-XH 22 S AHE = NI6L85 (CHZ|-XH: N96L85 - ¢ d £1.25°x 1.88°, A&l
HIS k | 3

sk 85 kme| 85%&)2t sl sl =& sjal== eORCAT1 (RIAE 1° x 1°, A& dtak 75F)9| |l M & T}
= UKESM2| X Of(BH7|-XI™ 24020, s -l 1620{)E ALEo5t0{ 1
step (30 days)& A Z 1= (United Kingdom Chemistry and Aerosol; UKCA)O|
ASE X 22 UKESME <f 7020 22 =2t UKCAZE A=E UKESM-UKCA= 1 step (30 & -&)oll
oF 21020 22 =0of M2 AlZto| 34l o4k ZOo{&l Zio| &=t UKESMEF UKESM-UKCA & Z& 2| of
A5 HIE {5104, 20004 3 1L S =7|&2 2 510 48 oF &7te| o & X2 E MAsIACE ERAS

M
A

I

= —
2ot Hlweh mf, SotAotx| el X4 7|2 H d 2

>
==

1 I'-|II

bal

u
of 02 RAIEH B2 X2 B2 Selsiict 2 oTE o) HHAUFEI ofd Y A7X
Bl Z2|AE AolME UKESMO| MBxoz 7551 of Sag Yure = 238 &els

o o T —

=S
Ch 8t UKESMoll UKCAZL s 29, dE 29 ds0| 7idE Jtsd sele = AAch

X
M

o

1o Hr
kl
o H

8

TR0 X FAARZE ] UKESM, 252 Z2{AH, UKCA

- 109 -



ADBIETIRIste] EHSELES 202411 48 122-132 HEHSD HFHHA

o
e
=
1%}
N
=

o 2dEet ol AT Mz ¢

tdatH o] rEY "It

ERPSEL

3 A A
2ghekrf sl ERICA 71437 3383} (jsan86@hanyang.ac.kr)

of

2 dAF0MeE, o2 2UEE EXS tiMdo =z oM JlHte| o™ SHA| 21 mono ammonium phosphate
(MAP) % calcium phosphate (CP)E &&%t ot Sl(stabilization)E & UCL A7 MFol theh el 4=
sto] MAP % CP
HE Sl €Il
2| A

g sl S

SPM M A "I g ol golubility/bioavailability research consortium assay (SBRC)E &t

o FrEde goigien, £E2F U Poe| &tetd ZM HEf = Tessier &5 F
TFEEM A1 EX Uf Po 22 1333.3 mg/kgoldd, SBRC
+ 94 mgkg2Z UEHCE oFE St AE ZI Pb : P 2H|J7F 1 521 =710 A
Z= Pbe s£= MAPE &3¢ otds kol A 466.6 £ 158 mgkg, CPE
? 5665 + 243 mg/kgl2E F JHX| oS RF ob™3t ™ Eko| dHls] W2
718F ot St Mol w2 EQ U Phe| sttt EMHE] HStol| 9

o AA (=
st Wez F *%EP. Tessier AHFE Zot ob¥st © E& o Pbel =tsty ZEXEje] 222 Fi

[

ﬂH)h o

.
2
L"l

= oAl

—

U
O

S

|0 M
n
Mo O
N
m
c
o
°

(exchangeable), F2 (bound to Carbonates), F3 (Fe-Mn oxides bound), F4 (organic matter bound) % F5
(residual) Z+Zt 0.0%, 0.0%, 52.0%, 6.0% % 42.0%=Z LEten, MAP ot 5t 2o A Zt2Z 0.0%, 0.0%,
29.2%, 11.8%, 59.0% = Pbe| =tatd ZX|HEf It F30|lAM F4 3 F52 Hi3}3Y dl :
HIZF 1 : 521 =710 MAPZL CPoll Hlsl E2F L Pb M3 80| =32 =l 2o, MA

of & EF Wi Pb ot 3t S &S "IIet Z1 SBRC ¢ tHAIE Sl

1: 252 AR 4842 £ 8 mg/kg, 1 : 1421 A= 5665 + 24.3 mg/kgE LFEHGECE,

F20{ : In situ stabilization, Pyromorphite, Risk mitigation measures, Risk assessment, Bioaccessibility
ALAL

This work was supported by the National Research Foundation of Korea (NRF) grant, funded by the Ministry
of science and ICT (MSIT) (NRF-2022R1F1A1076510).

- 110 -



ANgt=XI2tste] EHSIELHS 2024 48 12¢-13 MIM0eW HFAHA

Serpentinization in Gapyeong Area - Mechanism of Natural Hydrogen
Generation

Z7] 7tg X9 AtEetst AtE - R o &Y I

a st 2|34 7487 (bowstring @korea.ac.kr),

ABSTRACT

Hydrogen has emerged as a promising alternative fuel, driven by the recognition of its potential to
significantly mitigate carbon emissions. A prevailing hypothesis for natural hydrogen generation implicates
serpentinization, a process where water reacts with Fe(ll)-bearing Silicates: olivine and pyroxene within
ultramafic rocks. This study aims to explore the prospect of natural hydrogen occurrence within ultramafic
rocks predominantly constituted by serpentine(Srp) with relict olivine(Ol), clinopyroxene(cpx) and
orthopyroxene(opx) in Gapyeong-gun, Gyeonggi—-do, South Korea. The mineral assemblages are represented
by Srp + magnetite(Mt) + amphibole(Amp) + tremolite(Tr) + chlorite with relict Ol, cpx, opx, and spinel(Spl).
The pseudomorphic textures of serpentine formed after Ol are referred to as either mesh or hourglass
textures. Similarly, serpentine pseudomorphs resulting from the alteration of cpx, opx, and Amp are termed
bastites. However, due to the influence of deformation, the cores of mesh textures disappear, making ribbon
textures occupy the largest volume in these samples. Since the ribbon texture consists of olivine
pseudomorphed by serpentine, the parent rock was identified as peridotite. Additionally, fibrous veins and
banded veins were observed. The fibrous veins exhibited length-slow elongation, confirming their composition
as chrysotile. Furthermore, through EPMA analysis, we investigated the chemical alterations in minerals
during serpentinization and compared X,;,(=Mg/Mg+Fe). The minerals comprising the parent rock include Ol
(Xp¢=0.90), cpx(Xy;,=1.00), opx(Xy;,=0.85-0.95) and Spl(Xy;,=0.38-0.55). The secondary minerals formed
by hydrothermal alteration of the parent rock consist of Srp, Amphibole (XMg=O.95—1.OO), Tremolite (XMg
=0.94-1.00), and Chlorite (Xy;,=0.95-1.00). Srp is classified into three categories: (a) formed after Ol(Xy;,
=0.92-1.00), (b) formed after opx & cpx(Xy;,=0.84-1.00), and (c) vein. The Xy, in fibrous veins was found
to be 1.00, indicating that the vein is composed of chrysotile, which relatively undergoes less substitution
compared to lizardite. As a result, the serpentine in serpentinized peridotite exhibits a high—-Mg content, which
can be explained as a consequence of Fe(ll)-Mg exchange, and during this process, natural hydrogen may
be generated. Consequently, this study sets the stage for further exploration into alternative fuels, particularly
in understanding the potential of natural hydrogen generation during serpentinization.

Keyword : natural hydrogen generation, serpentinization, petrographic observation
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Double-peaked emission lines in dust-obscured quasars

Junyeong Park, Dohyeong Kim

Department of Earth Sciences, Pusan National University, Busan, Republic of Korea
crasg8@gmail.com

ABSTRACT

Double—peaked emission lines emitted by quasars are suspected to originate from disk emitters, active
galactic nuclei (AGNs) outflows, or binary supermassive black holes (SMBHSs). Several simulation studies
(e.g., Menci et al. 2004; Hopkins et al. 2006) proposed that dust-obscured quasars may represent an
intermediate phase between merger—driven star-forming galaxies and unobscured quasars. In this study, we
are directing our attention towards dust—-obscured quasars that are anticipated to emerge during the later
stages of galaxy mergers. Using Sloan Digital Sky Survey (SDSS) Data Release 16 (DR16) quasars (BW
Lyke et al. 2020) at z < 0.5, we choose 4,528 dust-obscured quasars (E(B-V) > 0.1) with their Balmer
decrements. We find that “10% of the dust—-obscured quasars have the double-peaked emission lines in their
Balmer lines. Moreover, we also find the double—-peaked emission lines for unobscured quasars, and the
fraction of unobscured quasars is comparable to that of dust-obscured quasars. In the future, we will
examine whether the double—peaked emission lines in dust—-obscured quasars originate from the binary
SMBHs using their host galaxy morphologies.
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Multiband Observation of Exoplanet Transit Phenomena Using Small
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Ei;?l(ﬂ:é Variations of nitrogen isotopes of hair for understanding of nitrogen cycle
235t |Seoul Scholars International

stAAME |Jason Dongjin Lee

XA}

2oF (1) | O X|Fateh 2 S (STEAM)

Nitrogen isotopes have been used to trace contamination sources of nitrate in
both groundwater and streamwater and accumulation of trace elements through
trophic levels in the ecosystem. In particular, nitrogen cycles in the earth system
have been tested using stable nitrogen isotopes. Stable isotopic composition of
nitrogen (15N/14N) of human hair have been widely used to interpret dietary
habits and nutritional status in contemporary or past populations. The human
15N/14N values are related to the 15N/14N of the dietary intake and determined
by the amount of fish or meat and animal product consumed. The ratio of
15N/14N in human hair is different for vegans, vegetarians and omnivores. By
using nitrogen isotopes of human hair, we can know tropic level of food that
human consumed. Because of longer food chain on ocean fish has higher
nitrogen isotope than terrestrial plants and animals. So the object of this study is
to characterize the diet of our family by using nitrogen isotope ratio in hair. This
study may imply and test how nitrogen can be transported through earth system
and ecosystems.
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