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Marine Plastic Pollution: Current Status and Future Perspective

Korean Earth Science Society
National Maritime Museum of Korea, Busan
April 11 2025

Wonjoon Shim, Ph. D
B Korea Institute of Ocean Science and Technology (KIOST)
Geongsang National University

- Global production, use and emission of synthetic polymers (1950-2017; in million metric tons)

Million tons
Global plastic production and accumulation a0

... and future trends

Incinerated

1060 million tons

(11%) Stillin use 1000

2900 million tons
(31%)

Accumulation

19502017 "

(100%)
== (i ilion 1 600

Discarded (8%)
® Discharge of plastic waste from 173 countries to mr;;’:z"’“"’
i Future

aquatic ecosystem: a00
-19-23 million tons in 2016 %

- 11% of global plastic waste in 2016 Yearly production
Resin and fibres

- 90 million tons in 2030 at BAU scenario

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
Year

UNEP {2022); Barrelle et al. (2020) Science 369: 1515 > .
Loeh) 20201 “Micro ERA 1
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Plastic carbons in the Earth system

Projected accumulation = 2095: 70 Pg-C
a+ (b years since 1950) + ( ¢ x years since 19502) + (d x years since 1950%) plastic-C predicted to
E gp— Parameter Value SE equal global bacterial
2 a:Intercept  -0.0134 0.0093 biomass (16) e—1y'
g- — b Slope 00048 0.0012
= ¢ Quadratic  -9.0x1075 43x1075
E 60| d: Cubic 2335%10°  44x107
g
= 2035:14 Pg-C
[T plastic-C predicted to
~§ 1994: 2 Pg-C equal global blue
3 1962: 0.06 Pg-C plastic-C equaled carbon stock (20)
5 0. plastic-C equaled global animal
E global human biomass (16) |
& Nomae®) | b — Accumulation to 2015
8 T A= || mem Projected accumulation (cubic)
g 0 1 1 T 1 1 1
1950 2000 2050 2100
Year

Stubbins et al. (2021) Seience 373: 51-55

““MicroERA 2

|l Beach debris

Plastic litter origins on beach, sea surface and sea floor of Korea

| sea-floor debris (offshore)
3 Non-fishing operation
1.6%

Temporal trend of source
By number of items/m

Fishing operation

008 009 010 011 02 2003 204 2005 2006 2017

e (andhased e Soabased et Ovérsoss

‘I]Fishinggear O Packaging [ Other plastics W Ur plasrinsllkuhber W Fabrics mPaper BWood ® Metal ® Glass B Others
% T T et e o

| Floating debris

B0%

i

[ |I||’"|||Ihlll|
q

Yellow Sea
(coastal)

MoF/KOEM (2018); Song et al. (2021) Mar. Poliut. Bull, 170: 12228 ; Jang et al. (Unpublished data)

South Sea
(coastal)

South Sea
(offshore)

“MicroERA 3
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Damage caused by marine plastic debris

( g
@® 513 billion in the world
- Entanglementand ingestion including ecosystem effects
- Destruction of habitats (UNEP)
. J
4 &
® $40 million in Geoje city,
- Nuisance trash in recreational beach South Korea in 2011
- Damage on tourism (Jang et al. 2014)
7
4 L.
@ $130 million in Gyungnam
- ‘Ghost fishing’ by derelict fishing gear Province, South Korea
- Inhibiting fishing activity (UNEP-IEEP)
~
® 560 million in South Korea
- Screw damage (MOF)
- Clogging cooling water system 9 {*only diericost)
J

““Micro ERA 4

- Entanglement of marine wildlife by plastic litters in Korea

Total 214 cases (2004~2022)

- 40 species
- Vertebrates 212 cases
(bird, mammal, reptile, fish)

- Invertebrates_2 cases
(crustacea, coral)

| Entanglement by taxa | origin and types of plastic litters
e WO
# Terrestrial
e bid £
166 cases IUCN Red List: & Commercial g L l
24 ies 160
' i 37 cases (17%) 8 species nin’ Fz::v 3
Total & g
214 cases ] 20
40 species ,”\ oo g =
» s 0
‘ o * R )
g Recreational oa - bk
';uﬁ'A, ’z w 2 ﬁ;:l;g B”zf‘!;';:.ﬁ;
. L E] a2 & <& &
Bird  Reptile  Fish Mammal Invertebrate F L §f$ & &

Noh et al. (2025) Mar. Pollut. Bull. 213: 117623 »JMiéro EBB 5
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- Ingestion of plastic litters by sea turtle carcasses stranded in Korean shorelines

| Frequency of Occurrence (FO) and
morphology of ingested plastics

n} |

| Stranded sea turtle carcass | Origins of ingested plastics

osh b

— ;

v Original use  Qypers Lot
(H=709) Fishing line il

FO 100%

FO 81%

Single-
use

items  Pellet

O Fragment
faFoam
OFilm
WFiber

Fishery

Tape

Loggerhead Green

Moon et al. (2022) Environ. Poilut. 298: 118849 “MiéfDEBB 6

- Vectors to long-range transport NIS and pathogens or to prolong their survival period

l Emergence of potentially pathogenic prokaryotes on the submerged plastics

15day 18day 21 day
ey

[SE et

Jeong et al. (2023) Mar. Pollut. Bull. 193: 115149 »JMit»roEM 7
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Media to long-range transport NIS and pathogens or prolonged their survival period

I Occurrence of benthic HAB algae on the plastic litters including fish-poisoning toxin producers

; 2
A4 < i - :
. % a .,PP P E é)_::
& Sy | x| [
Yellow Sea T, AN S |
\ LA . 37 ]
z e
2 ¢
§East China X
H T ; r
'E 12°E 128°€ 1IE
; .4 B Q oclty Matural subsirate
H fq . Jejuis.
; : Seopseom
& Sampling station Attachment process Dettachment process
WrWAE 121" 36" 09" E

Lim et al. (2022) J. Appl. Phycol. 34, 2515; Baek et al. (2024) Sci. Total Environ. 946, 174352 “MECTDERA 8

Biodegradation vs Fragmentation

Fragmentation by photooxidation
Spia b after 2mbnth

@ Biodegradation (removal) of polystyrene (PS) cup requires 80 years

U.S. National Park Service; Song et al. (2020} Environ. Sci. Technol. 54: 11191

“MicroERA 9
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. Generation of nano- and microplastics by photooxidation

1 Generated micro & nano particles

s masenszta
0,028 pan

2000 4000 GOOO 8000 10000 12000 14000
Total solar radiation (MJim’)

®2.2x10° particles/cm? (0.13 pg/cm?) for nanoplastic
®4.2x107 particles/cm? (670 pg/cm?) for microplastic

Volume: 60 L
% surface area: 7676 cm? x 1/2
3838 cm? x nano-/micro-production rate

= 8.4x10" nanoparticles/buoy-yr +1.6x10" microparticles/buoy-yr

=1 trillion nano-/microparticles/buoy-yr

Song et al. (2017) Environ. Sci. Technol. 51:4368; Song et al. (2020) Environ. Sci. Technol. 54: 11191 “r\";;[fﬂ 10
- Microplastic?
Shape [ Fragment, fiber, sphere, film, sheet, etc ]
lum 5 mm 2.5¢cm im
— | |
size [ nano [LAED meso | macro mega |
= Primary microplastics
(Frimary | [Secondary )
manufactured]l fragmented
Plastics, fibres, coatings, adhesives, elastomers
PE, PP, PS, PVC, PES, PA, PET, PC, etc
[ Inorganic ] [ Organic ]
Synthetic ] [ Natural ] :
oy & Richards, 2005) lﬁ“-"Mv"W‘(W‘I.”D,H
Shim et al. (2018) Marine Microplastic: Distribution and C
In: Microplastic Contamination in Aquatic Environments, Elsevier "M;UQERQ 12
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Microplastics detected in various environmental matrices from Masan Bay, Korea

§ — ,,,,,ﬂ,!‘a,,ﬁ,:"_ =

E N
(ARG e, e

L ) :

S e 3L

§ s » ‘ ﬂgﬁ'

Sediment

E%0

e e

. "\._'

Source: Youna Cho at KIOST ““Micro ERA 13

- A paradigm shift in marine plastic pollution

Increasing ...

Numbers
Bioavailability
Target organisms
Human exposure
Toxicity

Detection difficulty
Cleanup difficulty

“MicroERA 14
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'—
Predicted floating microplastic density in global surface seawater

Van Sebille et al. (2015) Environ. Res. Lett, 10: 124006; KIOST “r\i{;EfOERB 15

L |
' Here, there and everywhere

e Marine environments
- Coastal sediment and water
- Water column
- Deep sea floor
- Polar seas and ice core
- Organisms (from zooplankton to sea birds and marine mammals)

e Terrestrial/Freshwater environments
- River water and sediment
- Freshwater (mountain) lake
- Soil
- Sewage and wastewater treatment plant
- Organisms (insect larvae, bivalve, and fish)

e Atmospheric environments
- Indoor and outdoor air, rain and snow

e Drinking water and food
- Tap and bottled water, beer, coffee, beverage, table salts, honey, vegetables, grains, fruits,
seafood stuffs, meat, cheese, eggs, nuts and seeds, potato, yogurt, etc

“MicroERA 16
e e ey

- viii -
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I Detection of chemicals in marine plastic debris I Hazardous chemical additives in marine plastic debris

Inert solid wastes or chemical cocktails?

o

Food(18] Fishenes(17), .
struction(2),Cenegal 12, Paintchip(5) - = :':rm
- .ﬁ%
A o
- 04
s
3o

. '*;:ffii:'
i 7

S F &8 ¢ 8
230 chemicals detected 45§¢ j‘) ﬂd”f £ ; &4 é?
1. Antioxidants
2. Plasticizers . |
3. UV stabilizers
4. Flame retardants

5. Pesticides
6. Lubricants E drmm
7. Precursors ———

8. Etc 63 ot - . .

Rani et al. {2015) Arch. Environ. Contam. Toxicol. 69: 352; Jang et al. (2024) J. Cleaner Prod. 442 141115 » 22 ‘B

Leaching and transfer of additive chemicals to environments and biota

NGO 3 O

HBCDs (ng/g I.w.)

100
[ . S —
Wharf Japeuthria  Japeuthria Mussel Limpet Neritidae
roach juvenile adult
Rani et al. (2015) Arch. Environ. Contam. Toxical. 69: 352; Jang et al. (2022) Sei. Total Environ. 856: 158893 “picF6 ERA 19
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Historical trend of microplastic pollution

INorth East Pacific Ocean, USA I Masan Bay, South Korea
14000 400
“1B ey 3 —e— MPs in Masan Core 7
e = T 4000 4 —O— World plastic production ]
S — Sediment plastic deposition L 5
g E‘ 40| =0 World plastic production ; s Laoo =
E
§% wod  § £
o 3 2 8000 H
%8, 3 2 L2 §
237 g £ 6000 - H
- G j= o o
5 g UID‘% © 4000 £
m 4
'1% <10 > L 100 %
3 g 2000 - z
< ES
. . go==""" - > . ; . 0
o T we | at Ter bm ias 1950 1960 1970 1880 1990 2000 2010 2020
Year Year
Brandon et al. (2019) Sci. Adv. eaax0587 Eo et al. (2023) Mar. Pollut. Bull. 193: 115121
““MicroERA 20
- Future prediction of microplastic pollution

Seawater Sediment

Cancentation of seaoes ieroptastics (g 0ims) &g ')
Cancensration of beached micrpiastes. (12g10(mo) by |

Isobe et al. (2019) Nat. Comm. 10: 417; Everaert et al. (2018) Environ. Pallut. 242: 1930

21
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Ecological risk of marine microplastics in Korean waters

Cumulative Probability (%)

PNEC = 12 particles/L

Current levels (observed)

| ©  Coastal water (2016-2018) |
% __Offshore water (2018-2019]

©  Coastal water (2066)
A Offshore water (2066)

O Coastal water (2100) x50
4 Offshore water (2100]

Predicted future levels
Isobe et al. (2019)
Everaert et al. (2018)

Concentration (particles/L)

*PNEC: Predicted No Effect Concentration = 12 particles/L

Jung et al. (2021) Environ. Pollut. 270: 116217

1% Offshore water (2066)
[ 5% Coastal water (2066) =
80 - ﬁ‘ﬁé
22% Offshore water (2100),
At Risk
64%
Coastal water (2100)
s A
8890885008 48008 .
103 102 10+ 100 10! 102 100

““MicroERA 22

We eat what we throw away! - w.J. Shim -

“MicroERA 23
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- Human exposure to microplastics

J2. i u il

+ Bottled water (240,000 n/L)
- Single use paper cup (2x10” n/ml)
+ Beer (0-66 n/L)
* Beverage (40 n/bottle)

foor air MP' (] e  Ingestion

———  Processing

* Transferring

Emission

* Meat
* Dairy products

- Almost all fish
« Almost all shellfish
+ Almost all salts

« Rice, wheat, oats, beans

* Lettuce, onion, radish, cucumber,
tomato, carrot

+ Apple, pear

Modified from Liu al. (2021} J. Agri. Food Chem. 69: 10450 .‘Mitr-oEBB 24

. Human exposure to microplastics

Inhatation _

Resigence Rato in
Human Body:
59.53 mglcapitald

1 ‘I Globally Average MP.

MP Residence Rates
In Human Body (mgicapita/d)
= M " 5
s & 2 B
Malaysia ﬁ
[ =
=
[
.
[
| ]
=
| ==
| =
[= 2
|3
Sri Lanka [ ==
=

h
South Korea
T Higeria

Zhao and You {2024) Environ. Sci. Technol. 58: 8709 »JMichEM 25

- Xii -



AhSH=RR| FISts| F=AStEUES 2025 4 11-122 StsiLarsty| =3

Human exposure to microplastics

_Lung tissue oy

BPPY 62.8% .
| PET*: 17.0%
P 12% Tu

- e a: ] e wn
mee  48% ! | I3 B = e an
B POM: 2.0% ! 1] o L T
mpC 067% { | I | o, e lbdin Bl
WPA 056% ||I|I|Il I 1

BAVC: 0.54% E

BPU 040%
PMMA (methyl methacrylate)

T o . . .

PS (styrene)

PS (styrene trimer)

PE (1-decene)

PE (1-undecene)

PET (dimethyl terephthalate)

® Volunteers from 8 countries

® Stools for 6-7 days ® 22 volunteers in the Netherland ® 13 Lung transplantation patients
® >50 pm MP ® Pyrolysis-GC/MS: >700 nm MP ® UFTIR: >3 pm
® Detection frequency: 100% ® Detection frequency: 77% ® Detection frequency: 85%
@ 18-172 particles/10 g stool ® Five target polymers ® 0.69 MP/g tissue
(median 20 particles/10 g stool) ® PE, PS, PET, and PMMA detected ® 12 polymers detected: PP > PET > Resin

@ Additionally detection was reported in almost all organs of human body including semen and placenta

Schwabl et al. (2019) Annals and Internal Medicine 171: 453; Leslie et al. (2022) Environ. Inter. 163:107199; Jenner etal. (2022) Sci. Total Environ. 831: 154307 ~ A AicTo

MPs/NPs in atheroma showed significant relationship with cardiovascular events

A 1009 B9 Yorard ratio, 4:53 Ptk i i)
312 Patens mersserened F 0 o GcLz0-07) MM i "
. £ 0 P<0.001 —r i, - ¥
& i i
B Waoe exclded § o B —~ x2 L ¥ W e
= 6 Hadasmoke & 16 o —— LI, -
2Died L 60 e T
g % s Patients without  [¢ f
304 Wit errollod 1 the study E 40 - MMNPs . a.
=" ¢ T T ) -
= 304 0 0 20 30 40 I s
§ ] B 3
£ o — B £
& 104 e 5 T — L ——
-r——’/—— Paliarrn m Patens wihad Patests withol
9 e e s
[ 257 Compieted follow up E
Pan wih WP Z L
T = -
PO : S
150 Had evidence of MNPs in 107 Did not have evidence of MNPs. a» ,E :" ;
carotid attery plaque arotid artery pligur " LI == - —
e
B 3
150 Pty s Pt e i
100 g
. ;
] & ————
i w = = = P i
£ ¥ T T
A g
¥ 15 .
10 £
{0 -
5 ] T
Polyvinyl Chiorde Poyethylene P P
Marfella et al. (2024) New Eng. J. Med. 330: 900 ““Micio ERA 27

- xiii -



AhSH=RR| FISts| F=AStEUES 2025 4 11-122 StsiLarsty| =3

High accumulation of NPs in human brain showed significant relationship with dementia

10,000

50,000

[ ]
@ Dementia [}
i 40000 4 cases
5 ®
o
o —
= 7, 0006 4 (Y
5 o ' ®
T 19004 = 20,000 -
& = 20 {
= ] «@®
5 £ ®e
8 Bl 10000 oo i e e o T
§ G000 o
e Normal brains
@ 5 &
o =
= £ NC () &
& 100 < MD >
8 © M O
= @
8 5000 | NM O
=
o)
10
Q i Y T
. 2 . 2000 2010 2020
N - 38 Collection year
Nihart et al. (2025) Nat. Med. #phi
icrocERA 28

Current and future generation

We currently eat Our children and grand children might eat
a credit card (5 g) per week 50 credit cards per week or
2,500 cards per year in 2100

=

ek~ o 13 -BBBE T
< f G i wa Mﬂé@

5582 2034 5678 9012

©®

WWF (2019)

If we keep current increase rate of plastic production (use) and current plastic waste generation rate
“MicroERA 29
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Breaking the plastic wave

i i [Scenarios]
S 108
] _ BAU: Business as Usual
i - E CDS : Collect and Dispose
B i
3 ol RES : Recycling Scenario
z
2 <
é : Reduce and Substitute
g I . - U S SCS : System Change
R = ER WO
o] asa cl = ‘ o G 10
L % ‘ 38
c = 23
§ul @ e 1 & B
= B4 rss § gz 000
Beimece i= i~
B, . Fic ™
g ! i '.. i; a =
Eu, 2 Em § 400
oo . He
- . E | ER 200
s 1R I £
o o N BAY [- RES Rss 8CS
2020 20% w40 2020 2000 040 Scenario
Year Year
Lau et al. (2020) Science aba9475 "Miéfﬂ ERA 30

The UNEA Resolution (Mar 2022) for End Plastic Pollution: Towards a legally binding instrument, establishes an INC
that will develop the specific content of the new plastic pollution treaty to address the full lifecycle of plastics.

How does science contribute to break the plastic wave?

Eco-materials, Manufacturing process, ,

Housetiolds. Industry. Rg::g:::(:):F Product design, Recyclable, Education,
i
», s Resin peliets, ’ [
/\ i t& Abrashe parics O Agricttire Awareness, etc.
'@ﬁ'ﬁ W on M Poucrsforinectonmaiing Yoo,
T Shudge
Textile, Personal care product, = o
‘Medicine, Plastic products ,,\\ e 1 spreod Landfill Laundry filter, WWTP process, Non-point
v 3 . IEARGIIRE Prevention of
) i “ o, oot source, Dam/Dyke management,
» mm -
" e e 1 o - e Collection at estuary, etc.
‘u ------ =" Wastewater treatmentiplant R O B
Tice, Road marking | \, i wrbonnt 21 / !ra-fs’;eoff;mn :
et e Street, River bank, River floor, islands,
Harbor&Port —— Removal

Floating, Harbor, Sea floor, Tetrapod, etc.

AE Ship paint, % &y
= M""’""""“’\i Discarded piastics
T e, 3
s

Atmospherie
tation

Biodegradable, Material recycle, ALDFG
recycle, Upcycling, etc.

Re-/Upcycling

Sources, Emission Inventory, Input
pathway, Environmental fate, Pollution
hot spots, Ecological impacts, etc.

Pollution
Management

“~“MicroERA 31
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Take home message

® Microplastics are ubiquitous in world ocean, and Asian marginal seas are ‘hot
spots’

©® Marine microplastic pollution shows obvious increasing historical trend and is
predicted to increase in future at BAU scenario

® Microplastics in marine environments are quickly approaching to the effective
level for aquatic organisms, and human exposure cannot be avoidable.

® Precautionary approach is highly required to reduce environmental plastic
pollution for all the creatures on the Earth including future generation

““MicroERA 32
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Development and Application of
Atmosphere-Ocean-Land Surface-Sea Ice Prediction

System for Operational Purpose
April 11, 2025
et = Hi

Satcista of 7| g afstat

XFAIA”S Y 2HE 0|28t O[2Hofl=

Earth System Model (ESM)
= Global Climate Model (GCM)
= Coupled General Circulation Model (CGCM)

Horizental Grid
(Latitude-Longiude)

Earth System

Vertical Grid
{Heighn or Fresane) Changes in the Atmesphare: Changes in the
Compasition, Circulation Wydrological Cycle
. - ] LT f &
...... ' Atmosphere A
Y : Atmosphere :

g e

tmosphars-Biasphars
Interaction

Land Surface

(Changes in the Ci e
Snow, Frozen G-E:u-u. Sea I:T’l:?‘s.mm Glaciers

Changes in the Gcean: | Changes injen the Land Surface;
Cireulation, Sea Level, Biogeochemistry | Oragraphy. Land Use, Vegetation, Ecosystoms

Ultimate tool to predict future

weather and climate (Meehl, 1995)
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PNU/RDA CGCM Ensemble Prediction System

Initial Condition Model Hindcast/Forecast
e N 2
Atmosphere PNU/RDA CGCM
ThiGalization (No Flux Adjustment) |‘ ;

(Reanalysis) _ Atmospheric
General Circulation
Model (AGCM,CCM3)

e S

Ocean Data
Assimilation (VAF)

Temperature, Salinity

Land model(LSM)

|=»

EVP Sea ice

_Land Oceanic General
Initialization Circulation Model
- (OGCM, MOM3)

Dynamic Downscaling Method

V10%km Climate information from low-resolution global
Model climate data, regional climate models are
(RCM) used to perform dynamic downscaling
multiple times

/ - i{iﬂm 2 Heglona\ To obtain spatiotemporally fine climate

BEEIENYY

Domain 1 PNU/RDA CGCM

‘emperature(2013-02-01_01hr)

~60km

The initial and boundary conditions of
regional climate models are obtained
from global climate models

¥ B B OB R OREOFOE RN MR ORE N G
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| PNU/RDA Long-term Prediction System

Global-scale Prediction (~6month) with PNU/RDA CGCM

I g i T Gutmann al 2014)
LC./B.C. : PNU/RDA CGCM prediction output (4 members)

. L
Y - £
- L
3 o WL
- AL

£
F
(14

sIntroduction to
PNU/RDA CGCM
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Predictability according to ensemble size

Winter temperature over South Korea
Temporal Correlation Coefficient - PNU/RDA CGCM & ASOS -

=
=

[ 5 T

111 .
%éé#é—é—é— %Lé} © 99% conf. lev.
l

=
=
=

\
_1,_1_1_1_1 ——————— 95% conf. lev.

Temporal Correlation Coefficient
= =
2 2
TT T[T TT1 7 LU 1
JRASRFE=Swin asy

=3
P
=

I A A 0 A
12345678 9101112131415161718192021222324252627282930313233343536373683940
Ensemble Size

Fig. 2. Temporal correlation coefficients (Y axis) between ASOS and ensemble mean according
to ensemble size (X axis). All possible ensemble combinations are calculated without
duplication within 40 ensemble members.

[
&

PNU/RDA CGCM Ensemble Prediction System

Global 6-month-lead prediction system (V2.0)

4-type of initial conditions according to initialization method for
atmosphere and ocean

Type | Type Il Type Il Type IV
RDA NAMEM RDA RDA RDA
5-ensemble 5-ensemble 10-ensemble 10-ensemble 10-ensemble

member : Hourly member : Hourly member : Hourly member :Monthly member Monthly

40 individual ensemble member

.Deterministic prediction Pﬂ)babllitlc prediction

1 A M oty Freconilor P
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International Programs for Multi-Model Ensemble Prediction
|

= Multi-Model Ensemble Method (to reduce the uncertainty of a single model prediction)
= Sharing of High-Cost Climate Information - Monthly data bases

&9 Pusan'National University!/ ¢ (ORI PRI Climatetr

71¥E8BIS(climate variations)

o
nA rik
rE fot
fot

Madden Julian Oscillation(MJO)
Arctic Oscillation (3%8)

ENSO (¥2|kx/2fL|LF)

Decadal Oscillation
Interdecadal Oscillation
Millenium Oscillation
Intermillenium Oscillation

CONOUIAEWN=
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Predictability of PNU/RDA CGCM for Arctic Oscillation

(alCBS SLP (34.3%) (b)OBS 2850 (33.5%) (c) OBS 2500 (30.5%)

(d) OBS 2200 (35.4%)

- ...
(8} PNUvEY  SLP (52.7%) 0.74 f) PNUW1,Y ZBSO (55.6%) 076 (@) PNUWLY 2500 (52.2%) 0rs (h) PNUVTA Z200 (4873 0.7

Figure1 Spatial distributions of the leading EOF modes. The values at the top right of each figure are the spatial correlation coefficients between observation and simulation a1 each level

- (8} SLP (X b} 2850 [T ap () Z80% 054 oy 2200 01"
20 2 20 - : ! ==
104 o4 J i
e A i v

20 =L g oo - it b 18
TR A 0 ) Lo L
b ] V i
45 T T T T T 0 T T T T T o T T T T T

W ime  Em mo zen mw wes wmn e fe pes e wmo s dwo s e wes im0 s M0 2w w0

Figure2 Nomalized time series of the A indices at different levels. The value at the top right of each row are the temporal correlation coefficients between the observation and
simulation at each level. The observed AC indices are defined as the time compenents of the first lzading EGF modes. The model AO indices are abtained by projecting the simulated

anomaly onto the cbserved feading ECF modes. Sun ﬂ'ﬂdA’Hl (Iﬂ.ﬂ. i ¢ of Climatalogy. 2914)

Role of Ocean (Ocean Data Assimilation)

S
a) HadISST
b () B2 +AO () i

TITTY 1 *

N R A
U i L a g

i \.,i,,;_k" ::‘ *
| b :
an L'r'{-'j:/‘lu-‘ Py
Y]
4 I e e by
inv‘f‘ ;
e KL ep 4 e
: 1“-"1 3 s
0 L RS t .
o v okl 4,0 2
Al
'Cold '$sT X
ol
() w11 {d) Vi1-v10
I T n ——T
i ) et B SN 4 A s, by | et LN
o B TV s

hesd 1 Vb b

o I

w11

@ u‘ 1k Ve {
ta [

Cold S5T

Figure 8. Same as in Figure 6, but for the Hadley circulation by

h

Figure 6. Sea surface temperature (SST) regressed on the AD index during B42 the boreal : : - - > i
winter for observation (top), V1.0 (middie) and Vi1 (bottom). The unit of 55T i *C. The averaging meridional wind and vertical velocity between 120°E and
dotted pattern indicates the significant area over the 95% confidence leval. 100°W.

Kim and Ahn (J. of Climate, 2015)
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Role of S_olar Constant

N
a0 CR: 1367Wm, SR: PMOD/WRC
2.0 —
ﬁ 1.0 -
= [
5= o0 ;
S —Aoi5 \ g
—2.0 - - CORR (R2 & CR) : 0.51**
A s
_3.0 I I ; | CORR [RZ&ISR).[I.?I
1980 1985 1990 1995 2000 2005
—e— R=2 --e-- CR —3— SR

Figure 1. Temporal variation of the AQ index during 1980 - 2008. Sofid, dotted and dashed lines represent the observation, CR and SR
respectively.

Figure 2. Regressed. fields of 200 hPa zonal wind against the time series of the AQ index. The right-comered. value abowve each plot's upper boundary
indicates the spatial correlation co-efficient between the observation and the model output. Stippling indicates areas where anomalies are negative.
Contour interval & 1.0 m s—1

Ahn and Kim, 2014

Role of Sea-Ice in Arctic Ocean

S

30 Sea Ice Concentration over Barents-Kara Sea [Normalized) Corr. 0.74

2 PNU CGCM
20 — HadISST SIC
1.0 =
0.0
1.0 -
2.0 —
-3.0

November / December
4.0 = T T a
1980 1990 2000 2010
PNU CGCM Kim et al., 2014; Nature Communications
SIC Concentration ND Net Heat Flux _ ND SIC for ND Turbulant heat Thix for ND

wt
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Role of Sea-Ice in Arctic Ocean

EE—
PNU CGCM

0 Polar Cap Height

N o=
o

o
i=}

Pressure (hPa)
n
(=]
o

o
(=]
o

1000

16NOV 1 DEC 16 DEC 1JAN 16 JAN 1FEB 16FEB
Time (day)

OBS (Kim et al., 2014, Nature Communications)

APCH, composite

10 -
20 4 ™ IIlli
P |
. | I'\-- f |
£ s [ A _
£ P P ARV 1
E 100 1\ ¥ ||.' t
z - |f Il i
2 | Il o\ |
o 200 ||| & ‘ / |
o T |
500 /] |I R ‘ /d ‘ oal
2 b fi ‘._.J \ A ‘n LAl il i

T T T T
1NOY  16NOV  1DEC 16 DEC 1JAN 16 JAN 1 FEB 16FEE 1MAR 16MAR

Hindcasted Cold Surges over S. Korea

Table2 Summary of the cold surges over South Korea observed and
model-simulated in the winters of 1980/81-2021/22 in (a) OBS and

{(b) PNU CGCM
Type Non-blocking ~ Blocking Total
(Wave-train) —
Ural Okhotsk
(a) OBS
Cases 117 9 25 151
Days 296 54 169 519
Duration 25 [ 6.8 34
les* =26 -47 -44 =30
{b) PNU CGCM
Cases 153 10 21 184
Days n 62 106 545
Duration 25 6.5 52 30
les* =21 =37 =33 =29

*les, intensity of cold surge: temperature anomaly averaged during
cold surge period (unit: C)

Kim and Ahn (Int'l. J of Clim, 2023)
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Hindcasted Composite of 2m-temperature

|
OBS PNU
(8) Nan-Biocking Cold Surge Uit K {6 Non-Blocking Cold Surge PCORRA 0707 Linit K

S

=
ANy ——

3

"

"
!.
a

Fig.2 Composites of T2m lies (shading) and ¢limatology of T2m (contours); contour interval is 5C for (g, by nB_CS, (¢, d) UR_CS, and
(e, N OK_CSin(a, ¢, e) OBS and (b, d, 1) PNU CGCM

Kim and Ahn (Int’l. J of Clim, 2023)

Western Pacific Pattern predictability of APCC models

Hindcasted Boreal Winter WP Predictability

Models Correlations (w/o SEN)

MME
CWB_TCWB1Tv1.1
KMA_GLOSEASGC2
NASA_GEOQS-525-2.1
NCEP_CFSv2

PNU_CGCMv2.0

0.57** (0.35)
0.45* (0.15)
0.48* (0.36)
0.45* (0.25)
0.41 (0.17)

0.61** (0.43%)

** * 09 95% confidence level

Kim and Ahn, Atmosphere (2022)
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Long-term prediction for El Nino/La Nina using PNU/RDA CGCM
Ensemble mean - El Nino Case (120E~90W,20S~20N) 97/98
-

DJF MAM JIA SON DJF

GODAS

10RUN

11RUN

L AT

Long-term prediction of El Nino/La Nina using PNU/RDA CGCM
Ensemble mean - La Nina Case (120E~90W,20S~20N) 98/99

N
DJF MAM JIA SON DJF

GODAS

10RUN

11RUN

12RUN

01RUN

02RUN

03RUN
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Dynamical Downscaling

Regional Climate Model

Climate Change Division, NIAS (RDA)
Climate Prediction Laboratory, PNU
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Climate Prediction for Major Grain-Producing Countries

nical Downscaling

el Domain & Resolution | ___ Output |
Models - Interval
. Variables
Predcition Exp : -
:.;\F:v:trj: sggu Temperature

(Daily mean, max, min) ——————————
Resolution

Reproduction Exp :

< WRF v3.5 Precipitation

Radication,
Sunshine duration

Wind, Pressure HII'IdCRSt i
moisture, RH d
;f_é;g

0°

55

s Dew-point T gdii}“ 2.31
Albedo -
16°5 Heat & Moisture
flux

Soil moisture

Soil Temperature
(5cm, 25¢m, 70cm, 150cm)

20°W 70°W GO°W 50°W 40°W 30w

Systematic Bias Estimation and Correction

Uncorrected Corrected
WRF Hindcast WRF Hindcast

v = = Ave = 731

Temperature

ipitation

Prec
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_____

National Institute of Agricultural Sciences, RDA

Courtesy of Sera Jo (NAS, RDA)

Time Schedule for the Operation of the Prediction System
(=8F7] . 0§ E)

Global Pre_dictiqn

10th 12th 0 ] {every month)
Data Collection Ob’e’;“i"“ T-Pmc:ssing I <PNU CGCM> Prediction Analysis
* ./ . ‘ Numerical Integration ¥ ¥ ¥
Observation data for IC PNU initial field production ; " D - e e
and model initialization ¥ W ¥

b Prediction data

Post processing

W L Y

’PNU Hindcast IC and Data production for verification and

PNU Hindcast IC & Data for ‘
correction

Verification & Correction

_Regional Prediction

12th 15th 25th (every month)
‘Hindcast IC and data production for WRF verification | | Post-process WRF prediction
and correction 1 i q, ¥ ¥
g [ i
i [ i
i [ i
» 3 <PNU CGCM> - :
i Model Output : :
i [ i
I :
. Global Prediction Data | :
T :
1 i
1 1 y
e e
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IDownscaled prediction for agricultural purpose
mmbmmdm Dynamical downscaling with RCM (WRF)

{horizontal resloution Skm:

I.C./B.C. : PNU/RDA CGCM with in-direct land initialization run (4 members)

‘ Input weather data

Crop Yield prediction models Crop phenology model

Crop disease model

Estimating Rice Phanology
Gmungwn Dl\niGDD} Mode! (7.s 1)

21”1“ 2'? Te  Hey Ton = {Tinax — T /2

<RICE PLANT GROWTH

®- - MWWW@

Déjocns somred based 20

W Sokpcaen o N
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& Aareirg ko rnsgreted
il i heetc

1SBOEI1ST  IGOCEIONT  TODORBOET  IGOGEIGGET  [GDEIMOOT  DaMmana
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Start w1 e - Ered dlulw | 31 Dl

Courtesy of Sera Jo (NAS, RDA)
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Summary

PNU/RDA CGCM 2 fliL|xx, B2 XIS, Western Pacicic
pattern S 8l 7| FBEN JEE O|X]= F2 7| FHAE
o| F7|, L, XIFHAIZH 22X S& HAF| dlSHE = U=
olSHAM& 71X1a1 2UCt.

OflSAIA ROl 2JsHA] WAHE JSAS AlIB2ZH OISAIRE 02
Eolofl AX Ciet 2o = §RE =+ 2UCh

JH&HE PNU/RDA Z|FAI2H F7| oflSA|AHE XL S©
ZIEX ZEI=i et (NAS, RDA)O] O[5 =21 e
H|R 8t CjY8t ST 98] sigf=ic= WL ULt
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NATIONAL SPACE SITUATIONAL AWARENESS ORGANIZATION

Safety and Protection from Space Hazards

Astronomical Calculation 5, i G
= Space Object Montioring Group
Division & NED Research Team

TS:

1983.01.08 1986.03.02 2000.06.14

2008.07.10 2008.12.01

-]
5 national basic plan for
1% national basic plan fo S5A project for OWL-Net
space hazal 0 designation

2019.~2023. 2014.06.20 2011.06.01

A

i 7
Secure national safety Rapid response Devalopmentof f Oparation and support
and space assets from on space hazards / SSA sensors and / of the national
space hazards analysis capabllity SSA structure
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SSA KEY TECHNOLOGY

DETECTION

Activities to detect
incoming satellites and
space debris, projectiles,
space objects within the
observed range of the
monitoring facilities

TRACKING

Activities to track the
object within the initial
orbit of ‘detection”

CATALOGING

Activities to manage the
database of collected data
such as name, identification
number, orbit elements,
mission, etc.

SSA KEY
TECHNOLOGY

IDENTIFICATION

Activities to identify the
mission and nationality of the
detected object with the
precise orbit elements
through ‘detection’ and
‘tracking’
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SSA SENSORS

DETECTION

RADAR

G Eaty

SxkEst Z2AIAL

OWL-NET (Optical Wide-field patrol Network)

Space Objects Tracking and Monitoring Network
OWL-1
SONGIND

cal Space Survelllance Network composed of five

OWL-D
Y Ha/
TESTBED
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NEAR EARTH OBJECT OBSERVATION

o KMTNet
ensing Tele:

1.6m wide-field optical telescope located in Chile,
South Africa and Australia in the southern
hemisphere, 24hour observation IAWN Asteroid
observation campaign participation

The first dedicated observation facility for NEO survey in
the southern hemisphere
using a 1.5-meter class telescope

NSOS-at

[feH

S =M 2LIEE ALE

ALL-SKY SPACE OBJECT MONITORING SYSTEM

Fly eye type multiple camera observation system
for large artificial space object monitoring

NO

MOROCCO AONGOLIA
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KOREA METEOR MONITORING AND OBSERVATION NETWORK (K-M?ONET)

Observation of meteors falling down over the Korean peninsular
Detection of fireballs and generation of information for the estimation
of their falling trajectories and impact areas

By 2022, 16 monitoring stations are going to be installed over
the southern part of the Korean peninsula.

e

>

Publicity at the national level
that also contributes to

science gifted education

Plan to join the international meteor

observation network

SLR (SATELLITE LASER RANGING SYSTEM)

Precise orbit determination through laser ranging measurement
Contribution to international SLR societies and ILRS network participation

“*'5 i _4%
i “L‘.ﬂﬁi

Hord A

———

ong SLR station j - = e Geochang station
250km ~ 25, =

km™~36,000km
ranging LEO & M

including GEO
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[l
glOIC SF =M 2AALE

KOREA SPACE SURVEILLANCE ACTIVE
PHASED ARRAY RADAR WINDOW (kospaw)

To detect and track space object likely to collide
with national space assets To observe space
objects likely to fall on the ground

SESH 2=HI0IE S& 2 B4 AL

INTEGRATED ANALYSIS SYSTEM FOR
DATA MANAGEMENT AND MISSION CONTROL

Data preprocessing Data Postprocessing
ry - Government

Obsarvation Data interface
Space Objects Identification
H Satellite Operator
Space Objects Orbit
Determination

Civil Company

Observation Infra : 3
{+~="Mission Flanning
Mission control Reentry Prediction Callision Prediction
Public

|' i H Infra Status Display tisk Assessement iy
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SSA MONITORING SYSTEM

Statistics for Natural Space Objects Statistics for Artificial Space Objects

NEQ Monitoring System Astificial t Monitoring System

i ®

i"L III :
e

ZHIEH

SSA INTEGRATED SYSTEM FOR INTERNATIONAL COOPERATION

5 KOREA SSA DATA CENTER

orit a8 vlysis Data 08

Sensor Satellite Operator Government

SPACE SUSTAINABILITY
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An eddy-rich northwestern Pacific nested ocean model
configuration (NWPAC10)

Sang-Yeob Kim*!, Wonsun Park®®, Franziska U. Schwarzkopf!, Torge Martin,
Sebastian Wahl*, Joakim Kjellsson’, Kyeong Ok Kim!, Hyoun-Woo Kang!, and
Ho Jin Lee®
"Korea Institute of Ocean Science & Technology (sangyeobkim@kiost.ac.kr)
“Institute for Basic Science
SPusan National University
‘GEOMAR Helmholtz Centre for Ocean Research Kiel
*Swedish Meteorological and Hydrological Institute

®Korea Maritime and Ocean University

ABSTRACT
Ocean dynamical and thermodynamical processes in the North Pacific, such as
in the Kuroshio Extension region, are closely connected to large—scale climate
variability, for instance to the Pacific Decadal Oscillation. Therefore, the
simulations of upper—ocean variability and 1its connection to the large—scale
ocean must be effectively incorporated into ocean models for more reliable
climate projections. Here, we present an eddy—resolving (1/10°) nested ocean
configuration for the northwestern Pacific region interactive with the global
ocean, namely NWPAC10 (northwestern Pacific 1/10°). The ocean component is
NEMO4.2 with a global horizontal resolution of 0.5° (ORCAO05) and applies the
two—way nesting method AGRIF for the northwestern region (105°E—180°,
0°—65°N); the vertical grid is described by 46 z—star levels. We evaluate the
model performance by comparison with observational data. Preliminary results
will be presented, including key climate variables and the upper ocean state,
such as the North Pacific subtropical mode water and its

seasonal—to—interannual variability in the northwestern Pacific region.

Keyword : mesoscale ocean dynamics, northwestern Pacific, upper—ocean

variability, western boundary current, NWPAC10



=]

20254 48 112-122 329

of 2

oil

S 7l

| 7] CH

st

——
1o

—
I[e}
-

a0

—r

|

al

Kl

——
1o

LHo

o
g

olo

—

!

78} 7] & 9 (vongskim@kiost.ac.kr)

o

ol
of

SEERS

i=]
-

9]

Q e FE=5H

% 724

3

3

A el
Jol st A sllen diiH ez ejajof dAtolA A= &

—
file)

ofp
oW

I

7o
O
)

3

el

—_—
o
ol
0
il
BH

£

=

al7
= T

0
K
W 8
g o1

ﬁo
o

G

o~

e

&

o) W
o] uAlw_
Ho =
o

=
-

Aol 7)o

=13
=

T

o

i

EoJst o Aolrt,

o

o
BO
N
el
o

it

it

N


mailto:yongskim@kiost.ac.kr

(Ahst=X|Fatets| EASteU R 2025 48 112-129 SR Tst7|2

Ml

L&} =2 g 9k 7} 8} 7] <= A (cwshin@kiost.ac.kr)

A(F) oA =Rl A A
of
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AL 20179H-E 20203 7k4] BS54 131°E @ 2] CTD9F ADCP A& E " &te] &2ls}
S Th NEC9 54 =dh/(NECC)2 €4 5% (VT)> NEC9 NECC7F Hd 4 o2 Yel=
%= (7.5°N<NEC<18.5°N, 3°N<NECC<7.5°N)ol|A] =4 300m7}A] 9] f&o2 ALtslel o,
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L 4= 213 8H 9] “Stanford University

FAVIAZR(H2)E oY B ohe} nirkE F7)E RE AREAA 2
o gtk A Mk /1T A A2 oldA Avht Fal

Aotk Aok AT S o 1A Gk, Atk thE w54
2 oby Be ATl ARtk SRl A JYde] EFOR TR Y27t
WS At A2 AR T AN AT Aol AABEE] At
L 5ol AAES We HeA Ak oW ATE §502 §9% ATl FAe A

A% Fe-gEAE 24 UEAAARS ASHRE PFE ANAARAIY

(Normalized Red Tide Index (NRTI), Lee et al. (2021))& #8353t} 2018d n}3}
g X Yolo| A WA HZE= Prorocentrum micans’F, 20197 ZE g o] H|o]of A HEAY
7
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ABSTRACT

Recently, extreme weather events such as flooding accompanied by heavy rainfall and water
shortages due to droughts have been occurring frequently on an international scale. These events
are causing various climate and social problems. In particular, the new types of extreme weather,
which differ from those in the past, highlight the severity of climate change and demand immediate
action from humanity. The purpose of this study is to introduce project—-based service learning in
higher education to address climate change and environmental issues. Twenty students from
various majors participated in a semester-long course, during which they identified climate change
and environmental issues in their community and proposed solutions through projects. By engaging
and collaborating with the community, they developed strategies to solve the problem for five
topics and applied them to actual problem situations. This project-based service learning offers
significant educational insights by practically addressing various climate change-related issues
within the community.

Keyword : climate change, community, environmental issues, project—based,

service learning
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Q. Content ] Student’s
Q. Category Q. Complexity

Level Category

1 : Factual Q.

2 : 1 : Low content 0 : Low
Comprehension level complexity 1 : Gifted
Q. 4 : High 4 : High 2 : General
3 : Integration content level complexity

Q.

Fig. 1. Result of two—step clustering
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Sanbangsan is a massive lava dome, rising 395 m above sea level.

The slow effusion of highly viscous rocky lava prevented it from
flowing far from the vent, causing it to quickly solidify into a
dome-like shape about 800,000 years ago. Well=developed verti-
cal columnar joints can be observed inside the'lava dome. A vol-
canic breccia layer composed of trachyte fragments appears at
its lower part, suggesting part of the dome exploded and col-
lapsed during its formation.
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Kim, T., 2024, Oxygen isotopic compositions of zircon and quartz in manganiferous quartzite

from high—-pressure metamorphic belt in northern Victoria Land, Antarctica. Korean Journal

of Mineralogy and Petrology, 37, 315-325. (in Korean)
Kim, T., Kim, Y., Tumiati, S., Kim, D., Yi, K., and Lee, M.J., 2024, Sedimentary protolith and

high—-P metamorphism of oxidized manganiferous quartzite from the Lanterman Range,

northern Victoria Land, Antarctica. European Journal of Mineralogy, 36, 323-343.
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9 December 24, 2024— 8 December 25, 2024— 15 hours 1 day
a.m. 11 a.m.
3 December 26, 2024— 8 January 3, 2025— 8:30) 8.5 days 12 days
a.m. p.m.
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4 January 15, 2025— 9 a.m| 10:10 am. 3 days 4 days
5 January 22, 2025— 2:30 Januar‘y 23, 2025— 14 hours 2 days
p.m. 4:30 a.m.
6 January 24, 2025— 11:28 Januars‘/ 25, 2025— 13 hours 9 days
p.m. 12:36 p.m.
7 January 27, 2025— 6:41 January 28, 2025— 16 hours 6 days
p.m. 10:41 a.m.
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February 11, 2025— February 12, 2025—
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p.m. 9:18 a.m.
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19 March 4, 2025— 7:30 March 5, 2025— 10:37 97 hours 6 days
a.m. a.m.
March 11, 2025— 2:36 March 11, 2025— 3:13 )
13 13 hours ongoing
a.m. p.m.
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ALMA eDisk: a Keplerian Disk and Streamers of IRAS 04169+2702

Iseung Han (39 5)M Woojin Kwon (A7) and the eDisk team
Unstitute of Space Sciences (ICE-CSIC), Spain, “Seoul National University

(wkwon@snu.ac.kr)

ABSTRACT

We present high—resolution (~0.05 arc—second, 8 au) dust continuum and
molecular line observations toward the Class I protostellar system IRAS
04169+2702 in the Taurus B213 region, as part of the ALMA Large Program
Early Planet Formation in Embedded Disks (eDisk). The 1.3—mm dust continuum
emission traces a circumstellar disk with a central depression toward the
protostar. Our supplementary VLA observations of the same target reveal a
single central peak dominated by the free—free emission. The mean spectral
index of the thermal dust emission from 1.3 mm to 1.4 cm is approximately 2.8,
suggesting grains grown to millimeter or centimeter sizes in the disk. Velocity
gradients along the disk major axis are seen in '2CO, '*CO, and C'®0 molecular
lines. The position—velocity diagrams of these lines show a Keplerian—rotating
disk with a radius of 21 au around a 1.3 solar mass protostar. In addition to
the compact disk, large—scale infalling spiral structures, streamers, are found in
C'%0, SO, and H,CO as well as in the 1.3—mm continuum emission.

Keyword : circumstellar disk, grain growth, streamer
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Early Planet Formation in Embedded Disks (eDisk): Band 3

Observations

Youngwoo Choi (H%$)*1, Woojin Kwon (#-%-2)! and eDisk team

Seoul National University (cyw3614@snu.ac.kr)

ABSTRACT

We present ALMA Band 3 observations toward the eDisk (Early Planet
Formation in Embedded Disks) sample. Similar to the previous Band 6
observations, no significant substructures appear in Band 3. We also calculate
the spectral index between the Band 3 and Band 6 observations and find that
many disks exhibit a spectral index lower than 2 in the central regions. This
low spectral index is likely due to dust self—scattering, which is usually ignored
in previous disk studies. Using radiative transfer modeling with Band 3 and
Band 6 data together, we estimate the maximum dust grain size and the total
dust mass in the eDisk sample. To determine whether planet formation mainly
occurs through streaming instability or gravitational instability, a reliable
gas—to—dust mass ratio should be measured.

Keyword : Star formation, Protostars, Protostellar disks
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3D structures of streamers revealed through

radiative transfer modeling of polarized dust emission

Hanju Nam (&3H5)", Woojin Kwon (#-%-7)!, Youngwoo Choi (3 ¢-9-)!

ISeoul National University (skagkswn@snu.ac.kr)

ABSTRACT

We present radiative transfer modeling of polarized dust thermal emission for
a streamer. We used a logarithmic spiral model to describe the 3D structure of
a streamer and assumed that magnetic fields are parallel to the streamer. From
radiative transfer modeling, we found characteristic distributions of total
intensity, polarization intensity, and polarization fraction depending on the
geometrical effects of the 3D structure. We applied our models to ALMA
observations of two Class 0 protostellar systems, Serpens Emb &8 and
HOPS—361S, and found that they can explain the peak positions of total
intensity, polarization intensity, and polarization fraction. Based on these results,
we suggest that the 3D structure of a streamer can independently be studied
through dust polarization observations.

Keyword : Magnetic fields, Dust polarization, Streamer
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Characteristics of surface topography and sedimentation before
and after typhoons Kompasu and Soulik in the Gochang Donghori

intertidal flat, Korea

o]
A

&+, 2

i

AEHS A (ryang@jbnu.ac.kr)

Qof

In the macro-tide intertidal flat of the Korean western coast, this study has investigated
typhoon effects on the variation of topography, surface sediment texture, sedimentary
properties, and sedimentary environment, which appeared before and after the typhoons
Kompasu in 2010 and Soulik in 2018, respectively. Along the southwestern coasts and across
midlands of the Korean Peninsula, the typhoons Kompasu and Soulik moved from 1 to 2
September 2010 and from 23 to 24 August 2018, respectively. Topography and surface
sediments before and after the typhoons were measured and sampled along the survey line
in the Gochang Donghori intertidal flat. The intertidal area was divided into the upper tidal
zone, middle tidal zone, and lower tidal zone based on mean high water level, mean sea
level, and mean low water level. Surface sediments of the intertidal flat consist mainly of very
fine to medium sands, and the ratio of fine sand is the largest both before and after the
typhoons. Surface sediments after both typhoons became finer in mean grain size showing
well sorting rather than those before the typhoon. It is interpretative of the strong wave effect,
caused by typhoons. The surface sediment texture of the middle tidal zone shows rare
variations and band-shaped deposits appeared in some lower tidal zone intervals.
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Hong, S.H., Ryang, W.H., Yoo, D.G., Simms, A.R., Kim, J.C., and Lee, G.S., 2024, Bayhead
delta succession as a stratigraphic marker of sea-level changes during the early to late
Holocene - the Nakdong valley of south—eastern Korea, Sedimentology, v. 71, p. 2035-2065.
doi: 10.1111/sed.13203
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ABSTRACT

Climate change is projected to substantially modify global climate dynamics,
necessitating effective mitigation strategies. In this regard, geoengineering has been
proposed as a potential climate intervention strategy designed to mitigate global warming
artificially. Among climate engineering methods, Stratospheric Aerosol Injection (SAl)
involves the injection of sulfate particles or other aerosols into the stratosphere to reflect
incoming solar radiation. SAl presents advantages over conventional greenhouse gas
reduction strategies by offering a cost-efficient method. However, concerns regarding its
potential side effects persist, while comprehensive modeling assessments remain limited.

To address this gap, this study investigates the impact of SAl on the El
Nino-Southern Oscillation (ENSO), a key driver of interannual climate variability. We analyze
SSP2-45 scenario and SAl scenario using CESM2 to assess changes in ENSO variability
under SAl In SAl scenario, sulfur dioxide aerosols were injected into the lower stratosphere
(approximately 22 km altitude) from 2035 to 2069 at latitude intervals of 15deg from 45S to
45N.

Under future climate projections in SSP2-4.5 scenario, ENSO variability exhibits a
substantial amplification compared to historical simulations. With SAl, ENSO variability returns
to or exceeds historical levels depending on the latitude of sulfate aerosol injection. To
investigate underlying mechanisms, we examine the Bjerknes feedback, a key process
governing the ENSO dynamics.

Keyword : Climate Change, Climate Engineering, Stratospheric Aerosol Injection (SAl),
ENSO
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Polarization depending on varying luminosity of EC 53

Sunghyun Park”, Woojin Kwon, Hanju Nam
Departiment of Earth Sceince Education, Seoul National University (“sh_park@snuackr)

ABSTRACT

EC 53 is a protostar known for a periodic luminosity variation caused by
episodic accretion. Although this luminosity variability 1s well known, its effects
on polarization properties have not been studied. Polarization measurements can
provide insights into magnetic field structures. This 1is because dust grains
aligned in magnetic fields produce polarized radiation. Thus, we investigate the
polarization characteristics of EC 53 through polarization observations of the
POL—2 polarimeter on the James Clerk Maxwell Telescope (JCMT). Polarization
data taken in two epochs (2016 and 2017) corresponding to different luminosity
states, were processed separately following independent data reduction
procedures. We analyze polarization intensities, polarization angles, and
polarization fractions to identify any difference between the two data sets
possibly linked to the variation in luminosity. This comparative analysis will
show  whether polarization properties meaningfully respond to luminosity
variation and thus offer valuable information about magnetic field structures
around a protostar. Modeling will be carried out for a better understanding of
observed polarization characteristics.

Keyword : EC 53, polarization, protostar, magnetic field

QoF

EC 53< episodic accretion®] 9a] F7134¢1 F% W37} Vet A Eo|t) o] ¥
A S FE7E debg WekeEA], 2 F77F oudA] & dE A AR, e wE HF
546 W3t oA AgrE wbrh lvk Aoy ¥ A el Hgs A5k G
g dde A7 725 oldlste H Ta% ARE S 5 Avk GAE Fe v
YA @Fo] 271 Bakel] whet vid s o] AFE WE WEy] ot wheha] o
A= EC 539 #F 54 ®HztE HsAHom XAttt W3 #5 dHelHe
JCMT (James Clerk Maxwell Telescope)®] POL—2 H3 7|l A AATE 2183l FE7}F A

N

= A

U&7 A7120161 3 2017 )0 2 W HolHE A7 sdHor Ad § A
. B, olE Ba F Al7]el ¥4 Al7](polarization intensity), H¥ Z=
(polarization angle), ¥ H]&(polarization fraction)o] =}o]7} ‘}ejrtE=x] &elg)t),
olefgt Hlal A4S Fa WF 5o B Wt wat fouatA Wak=A gelstal
olF E3ll A FWo AV Fxe w7 e ARE dES T S FeE

gtk yolrt o] ATt ARE wigo R HF SAS duste REES AlAse] #5H
HF 54 digt 2& o]

F90o] : EC 53, A, 9AE, A%
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