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Impact of the Western Boundary Current on the
global air-sea exchange flux of Polychlorinated
Biphenyls

Yang Min (Second Institute of Oceanography,
Ministry of Natural Resources, China)
Polychlorinated biphenyls (PCBs) are semi-volatile,
highly toxic compounds that bioaccumulate in marine
food webs and undergo long-range atmospheric
transport. Because in situ measurements of air-sea
PCBs fluxes are sparse—especially in energetic
Western Boundary Currents (WBCs) regions (Figure
1)—numerical models have become essential.
However, most global PCBs models operate on grids
coarser than 1°, failing to resolve the 100-200 km-wide
cores of currents like the Kuroshio or Gulf Stream. To
address this, we are developing a high-resolution
(0.1°) coupled

three-dimensional ocean

Hydrodynamics—Ecosystem—PCBs model. Given the
substantial computational cost and the long spin-up
time required for a global model to reach equilibrium,
we first applied the same framework at regional scales:
a study of Kuroshio-driven air—sea exchange in the
Northwest Pacific (Yang et al. 2022) and a focused
investigation of deep-water PCBs accumulation in the
semi-enclosed Sea of Japan (SoJ) (Yang et al., 2024).
Our Northwest Pacific simulations reveal that the
Kuroshio Current transports PCBs-rich coastal waters
offshore, producing strong downward fluxes south of
Japan, while its extension region exhibits net
volatilization—driven by the along-path atmospheric
PCBs gradients (Figure 2a). In the SoJ, bathymetric
isolation fosters deep-water sequestration: modeled
CB153 concentrations form a three-layer profile with
peak values at 100-600 m (Figure 2b). There, biological
pumping dominates mid-depth accumulation in the
north region (70%), whereas vertical advection drives
deep accumulation in the south region (70%). These
mechanistic insights provide parameter benchmarks
for our global model's sinking, mixing, and exchange
schemes.
By the
developing global high-resolution model will (1) map

integrating these regional findings,

mixed-layer PCBs concentrations and seasonal flux
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Figure 1. Map of major WBCs in global oceans.
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Figure 2. Schematic diagram of (a) Kuroshio regulating the PCBs air-sea exchange

in the Northwest Pacific, (b) accumulation of PCBs in the Sea of Japan.

variability worldwide, (2) quantify air-sea exchange in
all major WBCs regions, and (3) assess how current
strength modulates PCBs exchange and response
times through sensitivity experiments. This unified
understanding to

approach links process-level

system-scale dynamics, ensuring that we capture

both surface exchange heterogeneity and interior
sequestration. Pending completion and validation,
our results will refine global PCBs lifetime estimates,
pinpoint inform

monitoring  priorities, and

international pollution-reduction strategies.

20255 (SFTEE) HFEFIA - HEAZERRGEE

HH AN (LEER - SRR 309

Z D, 2025 F£E (B0 7 F£E) OHEFI - T
TERENREN-LELI-DT, TWEWNLET, BF
F11 BhoAREL BICHT TR EEEZ A AEW-LE
L7z&ZA 80D ZIHEZHY £ LTz, %< DBk
ICZBALEBEFEWEEE L2, RSB LE
\FE9, Dk, 2025 & 3 BICFHES N=FADFH;
HERE % e LaMer BEZEE R TORIERBEEDIER.
63 HFDFRE IR L £ LT

ADDHT ) —RIOEHERERIL, TEEDEY T,

A LB - AFERIEITR © 231

B : #EFaIRk - ENERIGHIE

B-1 : FAHFF L7\ RIRMR - EROFE & RIEA R
DESR, : 31

B-2 : BMEREI RS HROBRR AR L LIz oL

FHHET Ty b 74— LORIER 44

Z Dt : HEEEB AN EELE T 2RI - S
FRISHTR | 1 4

-14 -



C: 7Y TIRERIEERRLRAR : 27 4

D:EE VRO L - FRES b

PFREREDOSHIC > X LT 3k R 2) 228
BB 72E 0, FEFEOBERADEFIGREEL 75 HICiE
KlZmh 726 DD, SEEHEZE < OHEFTRZE L
TRYHDIBEEIEEND Z EZHFLTEY £,

FEEEDOREIL LaMer D7 = 7H A b TREKEINT
BYETOT, BEDHDHIIZHOAMEEL T2,

REEONEFIRAIL, SFELFRIC 11 B9
TFELTCEY £9, IoFEx TREFINTWBE L
LaMer B E £ THEHICTEE WL ITNIEEZNT
¥, ERROBRISE CEE LL ) BEBRLEITET,

20255E (SM74E) tEFIA - ERR FIRFE—E
g K% PR RRREL S SR ER S
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A Curtin University Malaysia Biodegradation of Ibuprofen using Trichoderma asperellum

Jayasekara

A |Audrey Primus Curtin University Malaysia

Exploring Microplastics Accumulation in Rajang River of
Sarawak, Malaysia

Hangzhou Urban and Rural
Construction Development
Research Institute

A |Feili

A method for inferring the migration behavior of Japanese squid
using multi-source data fusion

A |Kim Eun-Young Kyung Hee University

RARFRIRAHR UFI > RODIRER & 7 DAIRF IS EI DRI

A |Wengian Yu Northwest University

Effects on the liver transcriptome of chicken embryos in ovo
exposed to Phenanthrene

A |Jiahua Guo Northwest University

Effects of in ovo exposure to Phenanthrene on the chicken gut
microbiome and resistome

Second Institute of

A |Menghong Don
d g d Oceanography, MNR

Multiple timescale variations of wintertime fronts and related
material transport on the northern shelf of the South China Sea

A |Joeselle Serrana Stockholm University

Integrating Multitrophic Biodiversity Assessment and
Contaminant Analysis for Monitoring Anthropogenic Pollution in
Rivers

Ana Catarina . . .
A . University of Evora
Almeida Sousa

Evaluation of the levels of Perfluoroalkyl and Polyfluoroalkyl
Substances (PFAS) in mussels collected between 2006 and
2023 along the Portuguese coast

A |Michael Julian Haryanto |[University of Toyama, Japan

Ocean mixing processes from land to ocean and Their Influence
on the Marine Ecosystem: Identification and Quantification
using Chemical and Physical Approaches

Yantai Institute of Coastal
Zone Research, Chinese
Academy of Sciences
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Comparative study of microbial community responses to marine
per-and polyfluoroalkyl substances between the Chinese Bohai
Sea and Japanese Seto Inland Sea
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Min Yang

Second Institute of
Oceanography, Ministry of
Natural Resources

Contrasting Accumulation Mechanisms of Polychlorinated
Biphenyls in Semi-Enclosed Seas and Open Oceans: Insights
from the Northwestern Pacific and Sea of Japan

Caryl Anne Mendoza

De La Salle University

Molecular Detection of Babesia spp. from Ticks infesting Cattle
reared in San
Jose Del Monte, Bulacan

ANUKUL
BURANAPRATHEPRAT

Burapha University

Seagrass ecosystem model in Ikushima Bay, Japan

Khristina Judan Cruz

Central Luzon State University

Metagenomic analysis of antimicrobial-resistant bacteria of
endangered Sardinella tawilis and farmed Oreochromis niloticus
in Taal lake, Philippines

Chalida Chompoobut

Chulabhorn Research Institute

Risk assessment for Thai residents exposed to microplastics

Jude Christian Francisco

De La Salle University

Metagenomic Insights of the Microbiome and Virome Associated
with Aedes aegypti in a Semi-Urban Area During Seasonal
Variations

Artem Baidaliuk

Institut Pasteur

Analysis of virus-host interactions in Aedes aegypti mosquitoes
based on untargeted metatranscriptomic and RT-gPCR
experimental and field-derived data.

SURATSAWADEE
SUKEESAN

Kasetsart University

Per- and Polyfluoroalkyl Substances (PFAS) Contamination of
Seawater and Biota
(green mussels) in the Coastal Areas of Eastern Thailand

Ivane Gerasmio

Mindanao State University -
Iligan Institute of Technology

Specific Detection of Rare and Endangered Tri-Spine Horseshoe
Crab (Tachypleus tridentatus) Using Environmental DNA

Thanh Son Tran

National Institute for Food
Control

Monitoring of organic micropollutants in aquaculture and wild
seafood from Vietnam

Dwindrata Aviantara

National Research and
Innovation Agency (BRIN),
Indonesia

Decontamination of landfill leachate contaminated with
fluorinated persistent organic pollutants using adsorbent
synthesized from shrimp carapace wastes

Risky Ayu Kristanti

National Research and
Innovation Agency (BRIN)

Microplastics in Commercial Fish in Jakarta Markets: An
Emerging Environmental Concern

Endro Soeyanto

National Research and
Innovation Agency, Republic
of Indonesia (BRIN)

Semi-annual monitoring of hypoxic water masses in the dry and
rainy seasons in 2025 and its impact on the Jakarta Bay
ecosystem

Deny Yogaswara

National Research and
Innovation Agency

Profiling and Analyzing the Historical Trends of Microplastic
Pollution in Sediment Cores from East Kalimantan, Indonesia

Agus Sudaryanto

National Research and
Innovation Agency

Evaluation of the adsorption and removal performance for
pharmaceutical and personal care products (PPCPs) and
bisphenol analogous (BPs) originated from landfill leachate
using biochar adsorbent
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in the Yellow River Estuary and its mechanism
Ensemble-Based Reconstruction of the Kuroshio Current Durin
C [Junyong ZHENG Ocean University of China . ) g
the Last Glacial Maximum
Comparative Virome Study of Dengue Vector Mosquitoes in
Muhammad Akbar . . ) . .
C ) Padjadjaran University Cimahi City, West
Thufail .
Java, Indonesia
Prefectural University of
¢ lsusi sulisti Kumamoto, Japan, Graduate |Characterization of occurence and risk assessment of PPCPs
usi Sulistia
School of Environmental and |and pesticides in surface water from Jakarta Bay, Indonesia
Symbiotic Science
o He Tianjin University of Science |Spatiotemporal variations and influencing factors of nutrients in
and Technology the Xisha Islands of the South China Sea
Atikah Fitria . . . Diversity and Blood Meal Analysis of Mosquitoes in Livestock
C Universitas Gadjah Mada ) .
Muharromah and Human Settlements in Yogyakarta, Indonesia
Non-target screening of organic micro-pollutants and
. . . . transformation products in surface water and wastewater
University of Science, Vietnam ) ) o .
C |Quoc Anh Hoang ) ) ) ) samples in northern Vietnam: Application of liquid
National University, Hanoi . . .
chromatography with quadrupole time-of-flight mass
spectrometry (LC-QToF-MS) and mass spectra database
. . University of the Philippines . . L - . -
C |Maria Claret Tsuchiya . Microplastics and Oxidative Stress in Gills of Nile Tilapia
Los Bafios
Assessment of the spread of water pollution under climate
C |THI THANH HUE LE VNU University of Science change scenarios for the Can Gio Mangrove Biosphere Reserve
in the Ganh Rai Bay, Vietnam
) ) . On the variability of sea surface current in the Gulf of Tonkin
C KIM CUONG NGUYEN VNU University of Science . i
using cluster analysis
) . ) ) Parameterization of Langmuir circulation using the data-driven
C |Shuang Li Zhejiang University
approach
Mindanao State University -  |Marine oil spill and plastic pollution: Impacts, Challenges and
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Iligan Institute of Technology |Opportunities
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[Marine pollution in the Philippine archipelago: A
glimpse on plastic waste and oil spill|

Hernando P.Bacosa (Mindanao State University-
lligan Institute of Technology (MISU-IIT), Philippines,
Professor of Environmental Science)

Plastic pollution and oil spills in the marine
environment are among the most widespread
environmental problems. As an archipelagic nation, the
people in the Philippines live close to the marine
environment and are highly dependent on the coastal
and marine resources. The proliferation of pollutants
can endanger marine life and ecosystems and can
affect the livelihood and the economy. Marine
contamination knows no boundary, as pollutants can
travel long distances through ocean currents.
International cooperation and regional partnerships
through science and technology are imperative in
protecting these valuable marine resources.

Supported by a LaMER grant, Dr. Hernando Bacosa
visited Ehime University from 30 September to 3
October, 2024 and presented a plenary talk on “Marine
pollution in the Philippine archipelago: A glimpse on
plastic waste and oil spill” during the JSPS Core-to-
Core Program International Symposium on One Health
Approaches to Chemical Risk Management. He
discussed the current status of marine and plastic
pollution in the Philippines, the nature and sources of
these pollutants, the research initiatives, and
interdisciplinary and transboundary approaches to
address the problem. The presentation also
mentioned one of the largest oil spills in the Philippines

in recent memory, the Oriental Mindoro Qil Spill in 2023,

its ecological and economic impact, research
opportunities, and the role of international cooperation
in oil spill response and mitigation.

Accompanying Dr. Bacosa was his PhD in
Environmental Student, Rodolfo Romarate Il, who also
delivered a poster presentation on the suspended
Metro

Philippines: diurnal pattern, abundance and potential

atmospheric  microplastics  in Manila,
proxy. Mr. Romarate mentioned that the symposium
was an excellent platform to learn from various efforts
in addressing pollution in Asia, enhance his PhD
research, and build a network with like-minded
researchers.

Following the symposium was a meeting with the
group of Dr. Kozo Watanabe on the analysis of bacterial
community and virus particles in environmental
samples such as microplastics and particulate matter
that contain low number of DNA and RNA, which is
often challenging and requires optimization of method.
This will involve multiple trial and training of potential
graduate student through a short-term student

exchange. The Memorandum of Understanding

(MOU) on academic and student exchange, and
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research collaboration was also discussed to provide
faculty and student mobility between MSU-IIT and
Ehime University.

Aligned with the research interest of Dr. Bacosa,
another research meeting took place with Prof. Hisato
lwata on environmental toxicology, and Prof. Tatsuya
Kunisue and Assoc. Prof Rumi Tanoue on the analysis
of environmental pollutants in the environment aiming
for a collaborative work between MSU-IIT and Ehime
University. It was suggested that determination of
(PAHs), and
emerging pollutants such as per- and polyfluoroalkyl
substances (PFAS) and plastic additives in dried fish is
a potential area of research. Unravelling the level of

polycyclic aromatic hydrocarbons

contamination of these chemicals in commercial dried
fish can predict the risk potential towards consumers.
Analysis can be performed in CMES using GC-MS and
LC-MS for PAHs and PFAS, respectively.

Two review articles were published related to this
visit: “Mesoplastics: a review on contamination status,
analytical methods, pollution sources, potential risks,
and future perspectives of an emerging global
environmental pollutant”, and “Navigating the depths:
A comprehensive review of 40 years of marine oil

pollution studies in the Philippines (1980 to 2024).

to-Core Program B. Asia-Africa Science Platforms
International Symposium on
One Health Approaches to Chemical Risk‘ Management
in Ehime

Soptomber 30 and October 1, 2024

[ Gene identification of heavy metal - resistant
bacteria for bionanotechnology and environmental
remediation applications]

Jose Isagani Janairo (Department of Biology, De
La Salle University Philippines * Professor )

Supported by LaMer from the Center for Marine
Environmental Studies (CMES), Prof. Jose Isagani B.
Janairo from the Department of Biology, De La Salle
University, undertook a productive visit to the Research
Center for Environment and Development (MECOH)
and CMES from January 14th to 21st, 2025. The trip
focused on fostering discussions and networking
opportunities.

During his week at MECOH, Prof. Janairo gained
insights into various research initiatives, notably in
antimicrobial resistance and the application of machine
learning to diverse problems. He was also introduced
to other research groups at CMES and oriented with
the center's facilities. Prof. Janairo contributed by
delivering a lecture on his own research concerning
peptide-based nanomaterials  and  chemical
communication in nature.

A central part of his visit involved a meeting to
discuss the analysis and characterization of antibiotic
degradation products in wastewater. This discussion
led to the conceptualization of a protocol integrating
experimental and  computational  approaches.
Suggestions included using chromatographic methods
to isolate stable degradation products and
subsequently analyze their bioactivity against bacteria.
To better understand degradation mechanisms,

density functional theory (DFT) calculations, based on
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LC-MS/MS data, were proposed to determine the
relative stability of these products, helping to map
plausible degradation pathways and estimate the
energy needed for degradation. Additionally, applying
machine learning methods was suggested to identify
key parameters for enhancing antibiotic degradation in
wastewater.

Prof. Janairo also engaged with other researchers.
Prof. Hinata shared his oceanography-focused work on
microplastics, including the development of numerical
models to simulate their movement in the ocean, and
provided a tour of his lab facilities. Prof. Kataoka
presented his research on freshwater microplastic
analysis, as well as method development for the
enhanced characterization of microplastics. Prof.
Kataoka also gave a tour of his lab and explained the
different instruments available and shared best
practices on how to keep samples. Prof. lwata offered
an overview of his lab's research, with his D2 student,
Dave Robredo, providing a detailed explanation of how
he combines experimental and computational
methods to study the impact of environmental
pollutants on marine mammals. This included a tour of
their lab and a demonstration of molecular modelling
software used for studying biomolecular interactions.

Concluding his visit, Prof. Janairo expressed his
profound gratitude to Prof. Kozo Watanabe and
MECOH for their warm welcome, and to LaMer of
CMES for the funding support that made the

productive trip possible.

TmERIREC

LaMer — 2 —X L Z—(Z2W\WTH, SEISEH BEAHNE
LIPTCWEEET, SES T F9EElaRE
VIBEED, ZLTINhHD LaMer EZIZDOWTHR
W E E LT, HEMRORIGEE AR %
TEKLT=— T, XA N—=2T 4 CHBEOMEATEA
KDOONBTHRA E R TSBERY O ET5E
BRI RSN E LTz, RIS, FEFEHEFFTREICHE
REINI=BZADBEA B, ARRNED ZHEN % 72
TFE L7z MRV A PN L TRFZILDIL50T B4,
EhOIEBEME (T8EL) & BRETY V7%
BLISEEICHITS PCBs D75y &7 2% BB
(MINEL) (DWW T, WINHAZERRRV AR TL
Teo F7o. ERFTED OSFEEIRINIHIRREEICD
WCT TR W2 E £ Lz, BIAK, /ERBICERE
ENERTRENIRINI=Z Ehhha ) £9, RIS,
MSU-IIT @ Bacosa &£, DLSU @ Janairo &% A
TREINIY YRV LZDOWT, FRaWE £ LT
HEEDERANDBILDEEEEV L LT, ANSZHHH
LB TWEEET, BEERHYNEITIVE LT

(CMES [hE8
ARE - (RMBERIFERFT BhE BA P

CMES newsletter No. 52
LaMer newsletter No. 19
S 7 ET7 R 21 B ®T
AEERRERIFERE R —
Center for Marine Environmental Studies
(CMES)
T790-8577 EEIEANLFHSCRET 2-5
TEL : 089 - 927 - 8164
FAX : 089 - 927 - 8167
E-mail : engan@stu.ehime-u.ac.jp
CMES : http://www.cmes.ehime-u.ac.jp/

EFEE - REERETTHLR
Leading Academia in Marine and
Environment Pollution Research (LaMer)
E-mail : lamer@stu.ehime-u.ac.jp
TEL&FAX : 089-927-8187
LaMer : http://lamer-cmes.jp/

-21 -



