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form 3 (Joint Research)
Annual Results Report
Joint Research, Institute of Nature and Environmental Technology,
Kanazawa University, 2023

Name Deddy Irawan Permana Putra Date 04/25/2024
Affiliati . . .
' 1a on Researcher of National Research and Innovation Agency of Indonesia
Position
Postal Address
Phone Number Facsimile -
E-mail
Address
[J Key Joint Research Program Research period
Funding . Y g [0 domestic P M new
Cat M Joint Research Program 7 international M one year 3 cont
internationa
aleeory [J PhD student Support Program [ two years continue

M Understanding environmental pollution, environmental fluctuations, and the mechanisms behind
these factors

O Investigating the effects of environmental change on human health

Research Field | O Researching the effects of human societies on ecosystems

O Developing methods for the prediction of changes to local environments

O Researching topics related to sustainable development

O Interdisciplinary studies related to the Sea of Japan Sea region

Research Long-term Potential Migration of Fukushima-derived Radiocesium into Indian Ocean from N
Theme Ocean through Indonesian Throughflow.
Program

. 04/01/2023 ~ 03/31/2024
Period

Prof. Seiya Nagao
K-INET Shinya Ochiai
Research Staff | Mutsuo Inoue

1 form 3



Name Affiliation Position Role/Research Task
BRIN (National
. Deddy Irawan | Research and Researcher / collecting samples,
Applicant . Researcher .
Permana Putra Innovation Agency measurement and data analysis
of Indonesia)
Prof. Seiya Nagao al.laza\?va K-INET Staff Analysis & discussion
o University
w2 K ]
£ Shinya Ochiai al.laza\fva K-INET Staff | Analysis
& University
o Kanazawa . . .
£ | Member(s) | Mutsuo Inoue . ) K-INET Staff | Analysis & discussion
3 University
BRIN  (National
Dr. Wahyu Retno | Research and Researcher /  analysis and
e . Researcher . .
Prihatiningsih Innovation Agency discussion
of Indonesia)
% 1If there are any changes, please submit a newly revised application form to the K-INET office in consultation
with K-INET staff.
Th ber of
Name of Sample Form(Shape) © nUmbeEro
sample
) Seawater samples from
Applied sample Tani L Water 11 samples
Assay sample(s) anjung Lesung
Analyzed Seawater sample prepared .
Solid 11 1
sample by AMP method ot Sampes
In recent years, the main source of contamination radiocesium in marine waters comes from the
accident of the Fukushima Nuclear Power Plant on March 2011. The total amount of '*’Cs was
estimated to be 15 - 27 PBq directly released into Pacific Ocean. Based on current system in the
Indonesian Throughflow (ITF), most of water mass originates from North Pacific (92%) and
South Pacific waters (8%) with a total flow rate about 15 Sv. The water mass then transported to
the Indian Ocean through the Lombok Strait, the Ombai Strait, and the Timor Trajectory, with
volumes of 1.6 Sv, 4.9 Sv and 7.5 Sy, respectively. The water mass from the Pacific Ocean that
contains radiocesium element has a potential to migrate from North Pacific Ocean to Indian
Ocean through ITF is relatively high. Many studies have been conducted in this area, but the data
Purpose of the | produced is still limited. Moreover, the complexity of the current system in Indonesian territory
Research/ is still difficult to understand. In this study, we determine the '*’Cs concentration in the coastal
Expected Results | and offshore of the Sunda Strait, Bali Strait and Molucca Sea during 2023-2024. The water

currents and their mixing patterns, including the time- scales water circulations, in the study area
were investigated with a particular focus on *’Cs concentrations in surface seawaters. The
radiocesium analysis data obtained will be compared with previous studies conducted in the
South China Sea, and the North Pacific Ocean, including radiocesium data from the Indian
Ocean.

This research will continue into its second year from April 2024 to 2025 with a focus on adding
data on Radioactivity Concentration Measurements in Fish and Shellfish Samples from the Java
Sea for Seafood Safety: Concentration Factor of *’Cs over a decade of FNDPP. Research
evaluation will be conducted in early 2025 and discussed with all team members for further
manuscript writing for publication or continued data addition.
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% Submit the application form.

Details of the
project/
Results

Description of the measurement site

The Indonesian seas are the primary low-latitude connection between the global oceans that
allow the transport of water mass from the Pacific Ocean to The Indian Ocean. The water mass
containing radiocesium elements from the Pacific Ocean has a significant potential to migrate
from the North Pacific Ocean to the Indian Ocean through the Indonesian Throughflow (ITF).
he determination of radiocesium concentration was conducted in seawater of Tanjung Lesung,
Sunda Straits (S 6° 32’ 02.0” E 105° 37’ 27.2”) as the third largest outflows of ITF with volume
2.7 Sv. Sunda Straits connects the Java Sea with the Indian Ocean which is characterised by the
prevailing Northwest and Southwest Monsoon Currents. Moreover, in the inflows of ITF,
radiocesium was determined in seawater of Ternate, Molluca Sea (N 0° 45° 33.7”” E 127° 18’
33.2°’) originates from the North Pacific Current. Tanjung Lesung and Ternate are considered
ideal for investigating the complexity of radiocesium migration through ITF.

Fig. 1 Measurement Site, (A) Tanjung Lesung, Sunda Straits and (B) Ternate, Molluca Sea

Radiocesium migration through ITF

Radiocesium is one of the major accident-derived radionuclides from the Fukushima Daichi
Nuclear Power Plant (FDNPP) in 2011. The distribution and dynamics of radiocesium in the
ocean over a decade of accidents are still becoming a global concern due to it remaining in the
environment for a long period and gradually migrating to each marine compartment [1]. The
distribution of radiocesium in the Indonesian Seas, specifically in the areas of Tanjung Lesung
and Ternate as part of ITF was measured in a time frame between January to November 2023.
The result of the research showed that the average concentration of *’Cs in Tanjung Lesung is
1.16 £ 0.07 mBq/L and the concentration of '*’Cs in Ternate is 1.34 + 0.20 mBg/L. Overall, the
concentration range of '*’Cs from the two areas is 0.89 + 0.06 — 1.46 + 0.06 mBg/L. Compared
with previous studies conducted in the Pacific-Indian Ocean and Indonesian Seas as well, the
research result indicates that the concentration of '*’Cs was higher than in previous studies.
However, **Cs were not detected in any of the samples from those two areas. The absence of
134Cs in seawater suggests there is likely no direct influence from the release of radiocesium from
Fukushima. Other than that, the absence of '**Cs was probably caused by consideration of its
time decay. Therefore, further studies are needed to investigate comprehensively the migration
and fate of the radiocesium through ITF.
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Results

Table 1.0 Radiocesium ('*’Cs and '**Cs) in seawater samples from fixed monitoring station in the
Tanjung Lesung, Sunda Strait.

Geographical position Radioactivity (mBq L)
Date (y/m/d) Stations
Latitude Longitude 37Cs 3Cs

2023/01/26  S6°32°02.0° E105°37°27.2> Tj.Lesungl  1.34+008  B.D.
2023/02/28  S6°32°02.0° E105°37°27.2” Tj.Lesung2  1.30+0.09  B.D.
2023/0329  S6°32°02.0° E105°37°27.2> Tj.Lesung3  120+009  B.D.
2023/05/04  S6°32°02.0° E105°37°27.2> Tj.Lesung4  1.16+0.09  B.D.
2023/0525  S6°32°02.0° E105°37°27.2”> Tj.Lesung5  1.12+007  B.D.
2023/06/26 S 6°32°02.0° E105°37°27.2> Tj.Lesung6  1.12+0.06  B.D.
2023/07/27  S6°32°02.0° E105°37°27.2> Tj.Lesung7  1.03+0.06  B.D.
2023/08/29  S6°32°02.0° E105°37°272” Tj. Lesung8  146£0.06  B.D.
2023/10/05 S 6°32°02.0° E105°37°27.2”  Tj.Lesung9  0.96+£0.06  B.D.
2023/11/02  S6°32°02.0° E105°37°272”  Tj.Lesunglo 1-14%0.06  B.D.

2023/11/29  S6°32°02.0° E105°37°27.2”> Tj.Lesung11 0-89+0.06  B.D.

B.D. is below detection

2.00 -
1.80
1.60 4
1.40 -+
1.20
1.00 -+
0.80 4

0.60 4

Concentration (mBq/L)

0.40 4

0.20 4
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> ‘o] > > ‘el Y > > ‘e >
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Sampling date

Figure 2. Temporal Variation of '3’Cs from January to November 2023

X Write down the schedule of the published original papers, the publishment without original papers, oral presentation,

bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to theK-INET office.
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form 3 (Joint Research)
Annual Results Report

Joint Research, Institute of Nature and Environmental Technology,

Kanazawa University, 2024

Name Sherif Elshahat Elsayed Mansour Date 07/04/2024
Affiliati
Pésliztliolr?n Geology Department, Faculty of Science, Port Said University, Assistant Professor
Postal Address

Phone Number Facsimile
E-mail
Address
[J Key Joint R h P .
I .eil Rom eilse;)arc rogram Research period
Funding ot Meseateh Frogram O domestic Y one year Y new
[J PhD student Support Program ) . .
Category . s {4 international O] continue
[Joint research within Kanazawa
. [J two years
University
0 Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factors
O Investigating the effects of environmental change on human health
Research Field | [0 Researching the effects of human societies on ecosystems
{4 Developing methods for the prediction of changes to local environments
L] Researching topics related to sustainable development
[ Interdisciplinary studies related to the Sea of Japan Sea region
Research Tectonothermal and Sedimentologic Evolution of Oil-bearing Basins of the Gulf of Suez
Theme Implication to Reservoir Architecture
P
rograt 04/01/2023-03/31/2024
Period
K-INET
N
Research Staff EARET
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Name Affiliation Position Role/Research Task
Avplicant Sherif Port Said | Assistant Samo i d )
i
pplican Mansour Univ. Prof. ampting and anatyses
Noriko Kanazawa
. Prof. Support of analyses
? Hasebe Univ.
&
oo
a
; Member(s)
o%)
8
X If there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.
Name of Sample Form(Shape) The number of sample
Applied sample mineral solid 5
Assay
sample(s)
Analyzed
Hayze mineral solid 85
sample
Rifts provide majority of the recoverable hydrocarbon (0il and Gas)
worldwide, with a total recoverable 0il reserve of approximately 2 x 1011
Purpose of the | barrels (Morley, 1999). Japan sea is one the rifts and hydrocarbon reservoir
Research/ was formed. Niigata prefecture is famous as a reservoir in Japan. However,
Expected the Japan sea reservoirs are less productive compared to the Gulf of Suez
Results rift, Egypt. We plan to study development of Gulf of Suez rift

thermochronologically under the known stratigraphy and tectonics of the
region to find out what makes the difference between two regions as

hydrocarbon reservoirs.
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% Submit the application form.

The resulting ages can be categorized into three distinct magmatic episodes:
(1) Syn—tectonic magmatic events (ca. 758-653 Ma) are exemplified by the
intrusion of both types of granitoid plutons that are classically termed
“0lder, Gray, or Calc—alkaline” and the ”“Younger, Red, or Alkaline”
granitoids. Specifically, samples SQ12, SQ08, $SQ06, and SQ03 yielded
concordant ages of 758 + 5 Ma, 722 + 5 Ma, 675 + 5 Ma, and 653 £ 7 Ma,
respectively, overlapping with the previously documented ages of the “Older”
granites. (2) Dokhan Volcanic activity (approximately 611-603 Ma) is
illustrated by samples SQ13, SQ16, and SQ14, with ages of 618 £ 5 Ma, 608 +
3 Ma, and 606 + 5 Ma, respectively, in agreement with the published ages of
the Dokhan Volcanics. The Dokhan Volcanics precede other post—tectonic rock
units, likely marking the onset of an extensional stage in the studied
region. (3) Post—tectonic magmatic events (ca. 572-551 Ma) are characterized

”

by granitic intrusions termed the ”“0Older, Gray, or Calc—alkaline and
“Younger, Red, or Alkaline” granites and represented by samples SQ10, SQO5,
SQ01, SQ09, and SQ15, yielding concordant ages of 583 + 5 Ma, 569 + 3 Ma,
563 + 5 Ma, 561 + 4 Ma, and 555 + 4 Ma, respectively. These results align
with the published ages of the Younger granites in different regions of the
ANS.

Granitoid rocks of both Calc—alkaline or Gray and Alkaline or Red granitoids,
which are classically referred to as Older and Younger granitoids,

respectively, coexist in the magmatic activities of both the Syn—-Orogeny and

Details of the . .
ot/ the Late-Orogeny. Therefore, the classical connection between the Calc-
rojec ) . . . .
%»J It alkaline or Gray granites as Older rock suite, and Alkaline or Red granites
esults

as a younger rock suite is misleading.

Xenocrysts with pre-Pan-African ages (Paleo-Mesoproterozoic) were detected
in three different samples (SQ03; grains C7, D3, SQ08; grains B9, C2, and
SQ12; grains C9, D6), yielding concordant ages of 1130 + 15 Ma, 1210 + 18
Ma, 1879 + 22 Ma, 1401 + 25 Ma, 1385 £ 12 Ma, and 1232 £+ 27 Ma, respectively
Zircon grains with comparable ages are progressively being identified in
modern research on the basement rocks of the juvenile ANS and clastic
sedimentary rocks. These xenocrysts raise questions about the possibility
of a previous occurrence and erosion of pre—Pan—African crust.

Inherited zircon grain was observed in sample SQ15 (grain E1), yielding a
concordant age of 735 £+ 7 Ma, which was consistent with the published
reworked nature of the older Pan—African magmatic intrusions of the ANS
Neoproterozoic crust

Zircon grains with vyounger ages (compared to the interpreted ages of
crystallization populations) were identified in two different samples (SQ01;
grains C6, D2), and SQ03; grain D8), with concordant ages of 430 + 6 Ma,
475 + 14 Ma, and 530 + 10 Ma, respectively. These may represent new growth
during magmatic differentiation or overgrowth during metamorphism. The age
of 530 £ 10 Ma (SQ03, grain D8) could document further ex—tension of post—
tectonic magmatic activity. While, the ages of 475 + 14 Ma and 430 + 6 Ma
(SQ01, grains C6, D2) are of uncertain significance, however, dykes with

consistent ag—es were documented in South Sinai (Sharm El1 Sheikh area).
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“Geochronological Constraints on Evolution of the Arabian—Nubian Shield in
Eastern Desert, Egypt”, submitted to Minerals

Results
“Time constraints on the tectonic evolution of Meatiq area, the Central East
Egypt” in preparation to submit Geochemistry Geophysics Geosystems

% Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.
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form 3 (Joint Research)
Annual Results Report

Joint Research, Institute of Nature and Environmental Technology,

Kanazawa University, 2023

N Prof. Dr. Riffat N Malik Dat MM/DD/YYYY
ame rof. Dr. Riffat Naseem Mali ate
30/04/2024
Affiliation Department of Environmental Sciences, Quaid-i-Azam University, Islamabad,
Position Pakistan/Professor
Postal Address
Phone Number Facsimile
E-mail
Address
. [J Key Joint Research Program . Research period
Funding .y & LI domestic P LI new
Cat v" Joint Research Program O int tional O one year 0 y
atego
oty o PhD student Support Program fterationa O two years continue
v' Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factorsld Investigating the effects of environmental change on human health
Research Field O Researchlng the effects of human. sc?metles on ecosystems .
O Developing methods for the prediction of changes to local environments
O Researching topics related to sustainable development
[ Interdisciplinary studies related to the Sea of Japan Sea region
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Purpose of the
Research/
Expected

Results

% Submit the applic

Fresh water lakes in the mountainous region of Hindukush-Karakorum-Himalayan (HKH)
of Pakistan exhibit unique characteristics and are highly vulnerable to persistent toxic
substances via local activities and atmospheric long-range transport. This region also
exhibits higher altitude ranges which favors scavenging and accumulation of Persistent
Toxic Substances (PTSs). Local emissions, physiography and climatic properties of these
regions also add-in to enrichment of pollutants. A significant fraction is deposited into
snowpacks and reaches the hydrological cycles during snow melt, thus rendering to the
lake sediments, get deposited and bioaccumulate in the biota. As limited information is

available for selected lakes therefore it is important to study these lakes.

ation form.

Details of the
project/
Results

1. Details of the project/Results

A total of two lakes in HKH region of Pakistan were selected and sediment cores
from these lakes were extracted using stainless steel sediment core sampler (details about
of sampler and samples are given in Fig 2a). Each core is ~30 cm long and were sectioned
into two halves and further sliced from the surface to the base using a stainless-steel slicer
(Fig 2b, c¢). Each slice weighed, labelled, and kept frozen and sent to Japan for further
analysis. As sediment cores were not enough therefore it was decided to restrict Total Hg
analysis, MeHg and *’Cs analysis. The results were shared and discussed in detail with

Prof. S. Nagao in meetings held time to time online during 2023-24.

Gilgit Baltistan
B oad kashinie

M

FATA
Sindh -
 Baluchistan
"
1 Punjab

] Oceupied K

Figure 1: Study area comprised of HKH region of Pakistan and locations of selected lakes
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made of stainless steel
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Figure 2: Stainless steel corer used for sampling (a), division of sediment core into two section (b)
and details about slicing of each core (c)

Results

2. Results

Spatial profiling and Sedimentation flux of contaminants in selected lakes

The concentration of total MeHg and total metals detected in both lakes are given in Table 1, Fig 3
and Table 2 indicate accumulation and burial fluxes of lakes. Total MeHg of Borith lake was 0.39
ng/g for HK region, and 7.14 ng/g for the Passu lake. Among total Hg Borith lake showed lower
concentration in sediment core as it is a saline lake (BR) and Hg concentration was 2.66 (ug/g).
Higher levels of total Hg contamination compared to the US-EPA value of 0.2 pg/g was found
which indicating some anthropogenic Hg input to these lakes (Huang et al., 2020). Trace metals
(TMs), were analyzed in each sub-section of all the sampled cores (Fig 3). The sediment core of
lake BR showed a comparative higher concentration towards the surface, whereas the rest of the

cores did not show many vertical variations. Whereas for the PS sediment core maximum

accumulation values of Zn and Pb were found in the middle sections i.e. 10 cm and 15 cm,
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respectively. No consistent trends of As were observed through the cores of any region.

137Cs inventory, sedimentation, and mass accumulation rates

99

Mass accumulation rate (MAR) was determined by dividing “m” over the time elapsed
between the sampling year (to) and the year of '¥’Cs activities i.e. 1986 for the most recent peaks
and 1963 for the deeper peaks (Bravo et al., 2009; Baskaran et al. 2015). MAR of the lakes for the
aforementioned years, was calculated by the following formula (USGS, 1993; Bing et al. 2016). As
the moisture content (MC%) showed a small variation along the depth, the timescale can be applied
directly to the depth intervals of the sediments. Based on this correlation, the sedimentation rate
(cm/year) was also calculated for each core along with their estimated MAR (g/cm?/year). The
average sedimentation rate (SR) was much lower than the average SR and MAR.

Higher MAR in the Passu Lake could be because these lakes act as water reservoirs for
the local population, whereas natural geology and low OM (a binding agent for sediments) can also
be contributing to their higher SR. Further, frequent flash floods might be causing the higher MAR

(Canpolat et al., 2020).

Table 1. Information of cores and *’Cs and MAR values of both Lakes cores

Lake + Core section B7Cs MAR:=mi/(2018-  MAR»"m»/(2018-  Avg MAR
No. depth inventory 1963) 1986) ( g/cm?/yr)
(cm) [=Ai*mi

Borith Core

2 1 137.18 0.364 0.031 0.20
Borith Core

2 2 89.17
Borith Core

2 3 77.03
Borith Core

2 4 83.72
Borith Core

2 5 72.88
Borith Core

2 10 149.79
Borith Core

2 15 266.53
Borith Core

2 20 290.31
Borith Core

2 25 221.96
Borith Core

2 30 164.45
Passu Core 1 1 137.72 0.455 0.313 0.38
Passu Core 1 2 132.45
Passu Core 1 3 114.93
Passu Core 1 4 106.51
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Passu Core 1 5 120.13

Passu Core 1 10 574.30
Passu Core 1 15 372.00
Passu Core 1 20 199.66
Passu Core 1 25 293.80
Passu Core 1 30 197.69

Table 2 Information on different parameters measured along with MeHg in two Lakes

Region Borith Passu

Altitude (m) 3490.00 2590.80
Hg ng/g 2.66 8.01
LOI % 62.31 2.59
d13CVPDB %o -27.46 -20.25
S15NAIr %o -0.45 3.05
C% 32.20 1.24
N % 1.82 0.10
C/N 17.74 13.54
MeHg ng/g 0.39 7.14
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Fig3 studied metals in two lakes cores and '3’Cs in Borith (Br) and Passu (PS)Lakes

6 form 3



0 100 200 300 o 200 400 600

-
5 5 J
0 10 +
=15 g 15
0 o 0
25 25 7 r
30 - 30 -

Fig 4. Vertical profles of 137Cs ( dpm/cm2 ) in sediment cores of two lakes
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% Write down the schedule of the published original papers, the publishment without original papers, oral presentation, bachelor

thesis, thesis of master degree and doctoral thesis. Applicants must report the results to theK-INET office.
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Name Affiliation Position Role/Research Task
. National
. Jiun-Chuan . .
Applicant Lin Taiwan Professor data analysis
University
Emeritus
Kenji Kanazawa Professor .
g . . . data analysis
2 Kashiwaya University (Cooperative
5 Researcher)
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5 Ochiai University Professor
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Name of Sample Form(Shape) The number of sample
Applied sample - - -
Assay
sample(s)
Analyzed
sample
Island arc in East Asia including Taiwan and Japan is strongly affected by the most active
tectonic and climatic changes and related sediment disasters in the world. The evaluation
of the period and scale of these changes are necessary to prediction and prevention of the
future sediment disaster. However, information of the past sediment disaster is limited
especially before historical age.
This study aims to reveal the record of the past sediment disaster induced by heavy rainfall,
earthquake, and snowmelt based on physical properties of lacustrine sediments of Ri Yue
Purpose of the | Tan (Sun Moon Lake) in Taiwan and some lakes in the Circum-Sea of Japan areas. Thise
Research/ information is expected to contribute disaster prevention in this area.
Expected Statistical analyses and re-analyses are applied for physical properties and radionuclides
Results

% Submit the application form.

of the lacustrine sediments from lakes of Taiwan and the region facing to the Japan Sea.
The analyzed data are compared with the geomorphological and land cover ones using GIS
technique to evaluate the record of the past landslide environments in the areas. For the
analyses and comparison, measurement of radionuclides and physical properties of
lacustrine sediment, and accumulated lacustrine data in K-INET are required.
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Details of the
project/
Results

Sedimentary records of Ri-Yue Tan (Sun Moon Lake, the largest lake in Taiwan) provide
precious hydro-environmental information during the past 15000 years. The interval is roughly
divided into four stages from the viewpoint of hydro-geomorphological conditions; i) high
water level with large artificial water inflow (1934 AD — present), ii) low water level
comparatively large catchment area (1919 AD — ca.2800 yr BP), iii) frequent high water level
with small catchment area (ca. 2800 yr BP — ca.13500 yr BP), iv) low water level with
comparatively large catchment area (ca.13500 — 15000 yr BP). Changes in the conditions are
mainly shown in the physical properties; small mineral grain size and large grain density
suggest enough water with high water level while large grain size and small density mean low
water level and limited water discharge.

Dam construction (1919 — 1934 AD) for more water supplies to the newly established power
station greatly influences the hydro-geomorphological and environmental conditions in the Ri-
Yue Tan lake-catchment system. Additional artificial water inflow with mineral material
through the waterway from Wujie reservoir has transported more sediments (roughly twice)
after the dam construction than before. Increase in water level due to the construction caused
water-area enlargement and original catchment-area shrinkage, meaning changes in material
production (erosion), transportation, and sedimentation in the system. Increase in water amount
supplied from the reservoir is also printed in physical properties (small mineral grain size and
large grain density) and chemical properties (Organic, HCI soluble, and bi-SiO contents) of
the lacustrine sediments.

Results

Kashiwaya, K., Liu, S., Ochiai, Lin, J.C., Hydrogeomorphological changes in an artificial
modified lake catchment system inferred from lacustrine sediments of Ri Yue Tan (Sun Moon
Lake) Lake), central Taiwan, submitted.

* Write down the schedule of the published original papers, the publishment without original papers, oral

presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to

theK-INET office.
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[J Researching topics related to sustainable development
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Theme and Sumatra
P
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K-INET Nisikawa Usio
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Role/Research Task
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Andalas
) University, Assistant
Applicant | Aadrean West Suymatra, Professor Overall study
Indonesia
7 Me.rangi.n
é Ferdi Andeska Unlvc?rsny, Lecturer Field study
S Jambi,
= | Member(s) Indonesia
oo
a Nisikawa Kaflaza\fva Associate Supplying Japanese macroinvertebrate
Usio University, Professor data, providing technical advice
Japan
XIf there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.
Name of Sample Form(Shape) The number of sample
Applied
Assay sample
sample(s)
Analyzed
sample i
This proposed study is an important supplement to the Kakenhi project (2022-2026
Fostering Joint International Research; PI: Nisikawa Usio), which aims to develop
wildlife—friendly rice farming using small-clawed otters as a flagship. The Kakenhi
project mainly aims to elucidate the ecology of small-clawed otters and assess
implementation of diversion ditches as small-clawed otter foraging habitats. In this
proposed project, we aim to assess the effects of diversion ditch construction on
macroinvertebrate assemblages in paddy fields, which serve as an indicator for paddy
Purpose of the | field biodiversity. By comparing the effects of diversion ditch construction on
Research/ macroinvertebrate diversity in rice fields in Japan and Sumatra, the proposed project
Expected will also contribute to understanding of effectiveness of diversion ditch construction
Results on paddy field biodiversity in a tropical region beyond the Sea of Japan area.

% Submit the application form.

In Indonesia, wildlife friendly farming has not attracted attention by farmers. If
successful, the results of this proposed study could provide scientific evidence to
support the development of wildlife—friendly rice farming in Indonesia. This would not
only benefit the biodiversity of rice fields, but also the local communities that rely on
these ecosystems for their livelihoods. Ultimately, this study has the potential to
contribute to the coexistence of ecosystems and human society and promote
sustainable agriculture in Indonesia.
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This study consists of two phases: first, analyzing the dynamics of macroinvertebrates
in rice fields, and then experimenting with a diversion ditch. However, we have not yet
completed the diversion ditch experiment.

Dynamics of Macroinvertebrates in rice fields

We have successfully analyzed the macroinvertebrate dynamics, identifying 21 species.
In analyzing the abundance and frequency of the data, the species with the highest
abundance and frequency are WMelanoides sp. Pomacea sp. and Chironomidae..
Melanoides sp. has the highest abundance at 56.88 and a presence frequency of 94.44%,
making it the most dominant species in this site. Pomacea sp. is also highly abundant
with a value of 11.38 and a frequency of 95.83%, indicating that this species is
frequently found in almost all observation locations. Chironomidae has significant

. abundance at 17.92, although its presence frequency is lower at 47.22%.
Details of the

project/
Results

On the other hand, the species with the lowest abundance and frequency are Dyticus
sp., Macrothelmis sp., and Placobdella sp. Dyticus sp. shows the lowest abundance with
a value of only 0.03 and a frequency of 1.39%, indicating that this species is rarely
encountered. Macrothelmis sp. is also very low in abundance (0.01) and only found in
1.39% of observation locations. Placobdella sp. has similarly low abundance (0.01) and a
frequency of 1.39%, indicating very limited presence in this ecosystem.

Temporal analysis is still in progress. As an early result, some species show significant
temporal differences. For example, Chironomidae had low occurrence in the first two
weeks, then appeared abundant after that.

Ditch Experiment

For the diversion ditch experiment, we have identified two potential locations and
discussed them with the owners, who agreed. We are now preparing technical
agreements, including compensation and labor. A master’ s student has been assigned
to this project.

This project has resulted in the creation of one poster, which was submitted to the K-
INET conference. Additionally, This project will produce a bachelor’s thesis that scheduled
Results for completion in July—August 2024 by a bachelor student, Sekarwengi Nugroho. It will
also produce a master’s thesis that scheduled for July—August 2025 by a master student,
Fitrah Kesuma Siregar.

% Write down the schedule of the published original papers, the publishment without original papers, oral presentation, bachelor

thesis, thesis of master degree and doctoral thesis. Applicants must report the results to theK-INET office.
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% Submit the application form.

Name Affiliation Position Role/Research Task
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pplican andra University Professor | observation; and data analysis.
? Institute of
§ Nature and
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Name of Sample Form(Shape) The number of sample
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p fth The proposal goals are:
urpose of the
P 1. Design a system for the type of tower, a self-supporting tower (SST; 40-
Research/ ~
80 m) and pole (715 m).
Expected . . . .
2. Design of case for complying with the regulation.
Results

3. Deploy the system in one or more towers.
4. Visualize the PM2.5 data for advanced analysis.
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Details of the
project/
Results
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Fig. 2 The measurement system consists of pollutant detectors (PM2.5 and
C02), meteorological parameters (temperature, relative humidity, pressure,
wind speed, and wind direction), and tower health (pitch and roll).
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Fig. 5. Design and implementation of telecommunication—tower—based air

quality monitoring systems using low—cost sensors.
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Fig. 10. Preliminary field measurement of (a) PM2.5 and (b) CO2
concentrations.
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Fig. 11. Field measurement of a) PM2.5 and (b) CO2 concentrations.PM2.5 data
failed due to heavy rain and stopped transmitting the data. Meanwhile, some
C02 data might contain some data errors.
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There is a correlation of data trends in the tower with existing stations
above indicates that from December 30, 2023, to January 2, 2024, the C02
levels in the tower were exceedingly high, exceeding 2000 ppm. Our analysis
suggests that there was a leak in the system, allowing water to enter the
shelter. However, from January 3, 2024, onwards, the data began to stabilize
and resembled the trend data observed at the Deli station. This may be due
to the tower station being approximately 40 meters horizontally apart

The aforementioned data is collected every 2 minutes over a period of 24
hours, providing a detailed overview of rapid changes over time
Additionally, it is important to note that wind speed has a significant
impact on the tilt of telecommunication towers, reflected in the changes in
tilt along the x and y axes with increasing wind speed. The event on January
10 indicates extreme weather conditions, with heavy rain and strong winds
reaching speeds of up to 19.67 m/s, impacting the tower’ s tilt, particularly
along the y—axis, which reached a value of 35.84 degrees.

Based on the pre—designed structure, the shelter design for the AQMS system
is constructed in a box shape combined with a semi-circle, resembling a “U”
shape to mitigate strong winds. Additionally, the design incorporates air
ventilation to prevent overheating inside the shelter. As for the inlet, it
is designed like a ventilation hole with slanted partitions to allow
Results rainwater to drain out directly. However, in its implementation, the intended
shape of the inlet was not achieved, as the partitions were only reduced in
size on the inside, preventing water from draining out when it entered. This
can disrupt the measurement system within the measuring chamber, leading to
damage to several sensors. Thus, while measurements and sensor readings can
still be obtained, there are slight flaws in the implementation of the
design, making it somewhat less effective in protecting the system from
rainwater. However, the system’ s resilience against strong winds is adequate

as evidenced by no reported incidents of system failure. To address the water

issue, additional funnels or modifications to the inlet can be made.

Modifications involve adding a funnel cover without altering the shelter s
structure. The cover funnel is designed to prevent rainwater from entering
through the shelter’s ventilation funnel. The new funnel only has an opening
at the bottom to serve as the air inlet into the measuring chamber. The cover
funnel will be made of stainless steel for lightweight and easy construction.
Additionally, the stainless—steel cover funnel will not interfere with the
electrical system as it is located outside the shelter. The BMS shelter
design conforms to the established plan, ensuring a stable BMS system without
disruptions during data collection and transmission. As of now, the BMS data
remains stable and effective according to the expected patterns,

demonstrating the effectiveness of the shelter design implementation.

X Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.
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As an important pollution gas, SO, mainly originates from the emission of fossil fuel
combustion, and its concentration is up to hundreds of ppb in polluted areas. Near 50% of
global SO, can be converted to sulfates, which play a key role in the haze events. Sulfates
are generally considered to be formed via homogeneous pathways, involving the oxidation
of SO, by OH radicals and stabilized Criegee intermediates (sCls) in the gas phase, and by
various dissolved oxidants (e.g., H2O2, O3, NO», and O, catalyzed by transition—metal ions)
in the aqueous phase. It is noted that traditional atmospheric models including the gas and
aqueous-phase oxidation of SO, cannot reproduce high loadings of particulate sulfates
during huge haze events. The heterogeneous formation of sulfates on aerosols has been
incorporated into atmospheric models, which bridges the sulfate gap between the field
observations and model predictions to some extent. However, the knowledge about the
heterogeneous formation of sulfates on the interface of organic aerosols is still scarce.

Brown carbon (BrC) is a kind of organic substance that can absorb light radiation in the
visible and near ultraviolet wavelength ranges. BrC has significant environmental effects,
such as affecting global radiative forcing and regional climate. BrC consists of various
organic species, such as nitroaromatic compounds (NACs), aromatic carbonyls (ACs),
polycyclic aromatic hydrocarbons (PAHs) and phenols (PHs). BrC can stimulate
photochemical processes inside or on the surface of aerosols through energy, electron or
hydrogen transfer pathways. It has been reported that the heterogeneous reaction of SO, with
BrC is a new pathway for sulfates. However, the reaction process of SO, on BrC has not
been fully explored. Therefore, it is very important to investigate the formation of sulfates
by the SO, uptake on BrC. In addition, in the atmospheric transportation, the compositions
and structures of BrC would be modified, further impacting its optical properties and
radiative forcing. Therefore, the investigation on the atmospheric aging of BrC by SO; is
urgently needed.

Hence, heterogeneous photochemical reactions between SO» and typical organic
compounds in BrC (ACs, PAHs and PHs) were carried out using a flow tube reactor coupled
with a SO, analyzer. The uptake coefficients of SO, were measured under different
conditions, such as total irradiance, relative humidity (RH), O, content and initial SO»
concentration. The sulfate production and the changes in the compositions of organics were
analyzed with in situ attenuated total internal reflection infrared (ATR-IR) spectrometer. The
specific role of reactive radicals in the conversion of SO, to sulfates was explored according
to the analysis of electron spin resonance (ESR) spectrum. Atmospheric implication of the
photochemical reaction between SO and BrC was discussed on the basis of experimental
results.
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Details of the
project/
Results

1 Photo—enhanced uptake of SO2

Figure 1a shows temporal changes of the SO, concentration when 4-BBA was exposed
to SO; in the dark and under irradiation. The errors in all tables and figures are the standard
deviations of three replicate experiments. During the exposure of 4—BBA to SO, (40 ppb) in
the dark, there was only a minor change in the SO signal. Under irradiation, the SO> signal
sharply dropped to the smallest value within the first 1-2 min, reflecting a strongly
photoinduced interaction between SO, and 4-BBA. As the reaction proceeded, a gradual
increase in the SO, concentration was observed due to the depletion of reactive sites on 4—
BBA. Finally, it remained constant, and the SO, uptake reached a steady state. After
switching off the light and terminating the exposure of 4-BBA to SO», SO; rapidly recovered
to its initial concentration, and its desorption from the surface didn’t occur. This suggests
that the reactive uptake is the major pathway of the SO loss. Figure 1a clearly displays that
the SO> loss under irradiation was much larger than that in the dark, meaning that light
significantly enhanced the SO, uptake on the 4-BBA surface.

&
wn
]

b
( flxll)’5

C
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Figure 1. (a) Temporal changes of the SO, concentration (initial concentration: 40 ppb)
during the heterogeneous reaction of SO, with 4-BBA in the dark and under irradiation
(2.08 x 10'¢ photons cm 2 s7!). (b) The y; and yss of SO> on 4-BBA at different irradiation
intensities. (¢) The y; and yss of SO on 4—BBA at different initial SO, concentrations under
irradiation (2.08 x 10'¢ photons cm ™2 s71); Solid lines were the fitting results using the
equation 2. The shaded regions and errors represent the standard deviation of three
replicate experiments. Reaction conditions: 4-BBA mass of 15.9 pg cm=2, O, content of
20%, temperature of 298 K and RH of 60%.

To further understand the effect of light on the uptake of SO, at the surface of typical
organics in BrC, Table 1 summarizes y; and ys of SO2 on ACs, PAHs and PHs. For all
organics in Table 1, light has a general enhancement on the heterogeneous uptake of SO,
where Yiight/Ydark Tanged from 1.22 to 10.27. In particular, ysstight/Yss—dark 0f SO2 on ACs was
larger than those on PAHs and PHs. This may be ascribed to the higher activity of the triplet
excited state of ketonic carbonyls (C=0) to SO,. The triplet excited states generated from 4—
BBA and MBB may be efficiently quenched by S(IV) species with different quenching rates,
which may account for larger Yi-iight/Yi-dark (10.27) of SO on 4-BBA compared to that (1.52)
on MBB. Similar light enhancement roles were also found on other surfaces, including
FA/HA, real PM; 5, and some photocatalytic mineral dust. The initial SO, uptake coefficients
(0.40-3.33 x 107°) obtained here were comparable with those on FA/HA (4.59-13.44 x 10~
3) and real PMas (1.70-3.80 x 107) but greater than those on mineral dust (~1077-10°),
implying that the heterogeneous photochemical uptake of SO on BrC may be an important
sink for SO5.

The evolution of y; and yss for SO, on 4-BBA as a function of irradiation intensity was
shown in Figure 1b. The vi and yss increased from (2.05 £ 0.22) x 1076 and (0.93 £ 0.15) x
107% in the dark to (2.10 £ 0.44) x 107 and (2.73 £ 0.50) x 107° at the irradiation intensity of
2.08 x 10'® photons cm™2 7!, respectively. Moreover, they exhibited linear relationships with

the irradiation intensity, further confirming the photochemical nature of the SO, uptake on
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4-BBA.

Table 1. The y; and yss of SO2 on different organics in the dark and under irradiation. The
heterogeneous reactions of SO, with 4-BBA, MBB, PY and FL were conducted at RH of
60%, while its reactions with SG and SA were performed at RH of 75%.

D k L ht i-li / i— ss—1i / SS—
Organics ar £ Viclight'y Vss-light'Y
yix1073 YssX107¢ yix1073 Yssx1076 dark dark
021+ 0.93 + 2.10+ 2.73 +
4-BBA 10.27 2.94
0.02 0.15 0.44 0.50
1.62 £ 1.03 £ 2.46 + 3.40 +
MBB 0.49 0.11 0.32 0.55 152 3:30
2.89 + 0.78 + 333+ 1.69 £
PY 1.15 2.16
0.85 0.23 0.84 0.30
217+ 1.41 + 2.68 + 1.73 £
FL 1.24 1.22
0.74 0.10 1.00 0.48
0.59 + 1.00 + 1.45+ 213+
SG 2.47 2.12
0.11 0.22 0.15 0.53
0.28 + 1.02 + 0.40 £ 1.47 £
SA 0.07 0.04 0.02 0.31 1.43 1.44

The changes of y; and ys; at different initial SO concentrations were displayed in Figure

Ic. The vi and vss showed an inverse correlation with the SO, concentration, and they
decreased from (3.14 £ 0.04) x 107 and (5.22 = 0.03) x 10 at 20 ppb SO to (9.07 + 1.31)
x 1076 and (1.06 + 0.17) x 107® at 160 ppb SO, respectively. The Langmuir-Hinshelwood
(L-H) mechanism was usually used to explain the heterogeneous reactions of trace gases on
the surface. Thus, the dependence of y upon the SO; concentration was tried to be described
by the equation 1,

_ QrupeAe)ISIrKs0, )

1+K50,[SO>]q

where [SO:], is the gas—phase concentration of SO»; £ is the reaction rate constant of SO,
absorbed on the 4-BBA surface; [S]r is the total number of surface—active sites of 4-BBA;
Kso, is the Langmuir adsorption constant of SO,. Equation 1 can be simplified to the
equation 2 due to the constant mass of 4-BBA during the reaction,

= ko507, )
where a = (2rypeAc))k[S]1Ks0,. The equation 2 was used to fit the data in Figure lc, and
the fitting result was well performed. Accordingly, the effect of the SO, concentration on v;
and vss followed the L-H mechanism.

2 Photo—enhanced Formation of Sulfates

The in situ ATR-IR spectra of 4—-BBA exposed to 200 ppb SO» under irradiation were
conducted and displayed in Figure 2. It was observed that some changes in the peaks
occurred, indicating the modification of 4-BBA. To obtain better IR spectra signals, a higher
SO, concentration (2 ppm) was chosen to investigate the composition changes of 4-BBA in
the dark and under irradiation (Figure 3). Slight absorption peaks were observed in the dark
(Figure 3a), while there were dramatic changes in the IR spectra under irradiation (Figure
3b), which definitely suggests an essential influence of light on the composition
modifications of 4-BBA. Table 2 summarizes the assignments of all IR absorption peaks.

As the reaction proceeded, an obvious increase in the peak intensities for water absorbed on
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the surface was observed within the range of 3700-3000 cm™' and at 1624 cm™! (Figure 3b).
Ketonic carbonyls (C=0) at 1661 cm™' were continuously generated with the time (Figure
3b), which may be attributed to the oxidation of 4-BBA by some reactive oxygen species
(ROS). The generation of carboxylates (COO-, 1595, 1546, 1417, and 1397 cm™') may be
derived from the deprotonation reaction of carboxylic acids (COOH, 1690 cm™). Figure 4
displays that COOH (1690 cm™), C-O (1290 em™"), and C=0 or C-H (708 and 692 cm™)
were consumed, meaning that 4—BBA was involved in the photochemical reactions. Figure
5 shows the UV—vis absorption spectra of fresh and aged 4-BBA. The absorbance of 4-BBA
aged by SO, was unchanged, meaning that the optical properties of chromophoric groups
remained stable.

L Time (min)
0.08. 600
| 480
g - 360
=
=
% 0.04- - 240
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Figure 2. Temporal changes of in situ ATR-IR spectra in the range of 3800—670 cm™!
under irradiation. Reaction conditions: O, content of 20%, temperature of 298 K, RH of
60%, and SO concentration of 200 ppb.
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Figure 3. Temporal changes of in situ ATR-IR spectra in the range of 3800-670 cm™' in the
dark (a) and under irradiation (7.35 x 10> photons cm™ s7!) (b). Reaction conditions: O,
content of 20%, temperature of 298 K and RH of 60%.
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Table 2. Assignments of in situ ATR—IR absorption bands of 4-BBA oxidized by 2 ppm

SO,
Wavenumber (cm™!) Functional group
3526, 3448, 3227 OH stretching vibration of adsorbed water
1690 Stretching vibration
of C=0 in carboxyl (COOH)
1661 Ketonic carbonyl (C=0)
1624 OH bending vibration of adsorbed water
1595, 1546 Asymmetric COO™ stretc}ﬁng vibrations
(vasy (COO"))
1417.1397 Symmetric COO stretc{nng vibrations
(Vsy (COO ))
1290 o
Stretching vibration
1205, 1177, 1157 Asymmetric stretching vibration of sulfate
1135, 1112 Bidentate sulfate
1100 Solvated sulfates
1062 Stretching of bisulfate
1016 Symmetric stretching vibration bands of sulfate
977 Asymmetric stretching vibration v; bands of sulfite
925 Symmetric stretching vibration v; bands of sulfite
708 In plane deformation of C=0O or C—H bending of
aromatic rings
692 Out of plane deformation of C=0 or out—of—plane

bending of aromatic C—H

As shown in Figure 3b, the broad band between 1230 and 1000 cm™! can be assigned
to the absorption combination of sulfates and bisulfates. Based on the second derivative
spectra (Figure 6), several overlapping peaks in Figure 3b were identified and analyzed. The
peaks at 1205, 1177 and 1157 cm™! were related to the asymmetric stretching vibration of
sulfates. The bands at 1135 and 1112 cm™! were ascribed to the bidentate sulfates. The peak
at 1100 cm™' can be assigned to solvated sulfates. The absorption peaks around 1062 and
1016 cm™ were attributed to the stretching of bisulfates and the symmetric stretching
vibration of sulfates, respectively. It was clearly observed that the continuous accumulation
of sulfates on the 4-BBA surface occurred under irradiation. These confirm that light can
significantly enhance the sulfate formation. In addition, the bands at 1000-900 cm™" (Figure
3b) were assigned to sulfites including asymmetric stretching v vibration (977 cm™') and
symmetric stretching v; vibration (925 cm™) of sulfites, suggesting that sulfites can be also
formed.
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Figure 4. Temporal changes in the integrated areas of peaks at 1690, 1290, 708 and 692
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Figure 5. The UV—vis absorption spectra of fresh 4-BBA and 4-BBA aged by SO; (2 ppm)
for 10 h under irradiation. Reaction conditions: total irradiance of 2.08 x 10'® photons cm™
s~!, temperature of 298 K, RH of 60%, and O content of 20%.
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Figure 6. Second derivative spectra in the region of 1230-1005 cm™' when 4-BBA was
exposed to 2 ppm SO; for 600 min under irradiation.

3 Roles of H20 and O:2 in photochemical formation of sulfates

The variations of y; and yss for SO, on 4-BBA at different RH levels were shown in
Figure 7a. Both vy; and y displayed an increasing behavior with RH, and they increased from
(1.47+0.13) x 10% and (0.97 £ 0.08) x 10° at RH = 10% to (30.85 +7.34) x 10° and (8.15
+2.31) x 107% at RH = 90%, respectively. This suggests that H,O markedly promotes the
heterogeneous uptake of SO on 4-BBA. The accumulation of H,O on 4-BBA may not only
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facilitate the solubility of SO, but also be in favor of the ROS generation, hence accelerating
the oxidization of SO;.

The effect of O on the heterogeneous uptake of SO> on 4-BBA is illustrated in Figure
7b. There was a dramatic difference in the uptake process of SO, in the presence and absence
of O,. The SO, uptake was stable and time—independent in N,. The average uptake
coefficient (Yavg) of SO, in N> was (1.94 +0.09) x 1076, which was smaller than ys ((2.73 +
0.50) x 107°) in air. It means that O, joins in the heterogeneous reaction of SO, on 4-BBA.

To investigate influences of H2O and O on the changes in the compositions on the surface,
the IR spectra of 4-BBA exposed to 2 ppm SO, under various conditions are displayed in
Figure 7¢. Stronger band intensity of sulfates (1230-1000 cm™') at RH = 60% was observed
in comparison to that at RH = 10%, suggesting that H>O was tightly linked to the formation
of sulfates. Under N, condition, the peaks of sulfates were also identified, but their intensities
were obviously smaller than those in air. This means that O» plays a significant but
unnecessary role in the photochemical formation of sulfates. The peaks of H,O and
carboxylates in N> were markedly weaker than those in air, which was in accordance with
sulfates. It was noted that H,O had consistently increasing trends with sulfates and
carboxylates, implying that the accumulation of H,O may be mainly attributed to the
hygroscopicity of sulfates and carboxylates.

To further explore the contribution of H,O and O, to sulfates, the formation amounts of
sulfates were quantified on the basis of integrated IR peak areas of sulfates in Figure 8. As
shown in Figure 7d, sulfates grew linearly with reaction time, and the straight-line slopes
can represent the formation rates of sulfates. The formation rate of sulfates in air at RH =
60% was estimated to be 2.43 x 10'° ions min~!, which was ~219 and ~7 times larger than
that in air at RH = 10% and the one in N> at RH = 60%, respectively. This confirms that H,O
and O have great effects on the sulfate production.
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Figure 7. The yi and s for the heterogeneous reaction of SO> on 4-BBA (15.9 pg cm™2) at
different RH (a); Temporal changes of the SO, concentration during the heterogeneous
reaction of SO, with 4-BBA (15.9 ug cm?) in N, and air (b); ATR-IR spectra of 4-BBA
exposed to 2 ppm SO» for 600 min at RH = 10% (in air) and 60% (in N, and air) (c);
Sulfate formation on 4-BBA as a function of time during the reaction with SO, (d).
Reaction conditions: temperature of 298 K, irradiance of 2.08 x 10'¢ (Figure 7a—b) and
7.35 x 10" photons cm™2 5! (Figure 7c).
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Figure 8. Temporal changes in the integrated peak areas of sulfates (12301005 cm™).

4 Photochemical conversion mechanisms of SO2 to sulfates

The photochemical formation pathways of sulfates by the SO, uptake were proposed
on the basis of experimental results (Figure 9). Gaseous SO, was adsorbed on the 4-BBA
surface (R1), and subsequently reacted with the adsorbed water (H,O (ads)) to form
bisulfites or sulfites (R2—R3). Previous studies have proved that aromatic carbonyls can
accept photons to produce their triplet excited states, which can lead to the generation of
ROS (eg., '0,, *O, and *OH radicals) through electron, energy or hydrogen transfer. The
ESR spectra were used to examine the formation of photoinduced electrons and ROS, which
may be responsible for the rapid sulfate formation on the 4-BBA surface under irradiation.
As shown in Figure 10a, three characteristic peaks with an intensity pattern of 1:1:1 were
assigned to the radical spin—label of TEMPO that can trap the photo—induced electrons. It
was noted that the peak intensities under irradiation were lower than those in the dark,
suggesting that TEMPO was consumed through photoinduced electrons from 4-BBA (R4).
This supports the speculation of Wang et al. that the main pathway between the triplet states
of 4-BBA and SO, was motivated by an electron transfer process.
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Figure 10. ESR spectra for the detection of ™ (a), *O>™ (b) and *OH (c¢) in 4-BBA
solution in the dark and under irradiation (5 min), respectively.
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Adsorbed O, (O2(ads)) can accept electrons to generate O, ™. Figure 10b shows that the
signals of DMPO—+0O," adducts were detected under irradiation, confirming the presence of
*O;" (R5). SO; can be oxidated by O, and then sulfates were ultimately produced through
free radical chain reactions. Figure 11 displays that the sulfate formation was dramatically
suppressed when PBQ acted as the scavenger of *O;", highlighting an important contribution
of *O,™ to sulfates.

*O, has been demonstrated as a significant intermediate species for the *OH production
(R6-R8). As shown in Figure 10c, a typical 1:2:2:1 quartet signal of BMPO—OH adducts
appeared under irradiation, determining the photogeneration of *OH. Thus, the roles of *O,~
in the sulfate formation may include two possibilities: SO, was directly oxidized by O, or
*OH originating from <Oy~ triggered the sulfate generation. When an *OH scavenger
NaHCOs3 was premixed with 4-BBA, sulfates exhibited a very weak formation (Figure 11),
providing strong evidence that *OH was a dominant active species being responsible for
sulfates (R9-R12).

— 4-BBA i
— 4-BBA+NaHCO,
0.08{— 4-BBA+PBQ
%3 E
g so/}
<
=
[~
(=4
2 0.041
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0.004 =
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Figure 11. Sulfates formation on the surface of 4-BBA in the presence and absence of *OH
and *O,~ scavengers, respectively. Reaction conditions: O> content of 20%, temperature of
298 K, RH of 60% and irradiance of 7.35 x 10'> photons cm 2 s,

Under irradiation, the reaction of H—atom abstraction from adsorbed water by the
excited state of organic matter (OM) (eg., *°OM") was also proposed as a possible source of
*OH. Thus, it was possible that *OH stemming from *4-BBA" may contribute to the sulfate
formation. However, there was little sulfate production in the presence of PBQ (Figure 11),
which can inhibit the production of *O, ™~ and subsequent *OH. This indirectly suggests that
the role of *OH stemming from 34-BBA" should be minor in the sulfate generation. This
speculation can be further identified with the ATR-IR results in N (Figure 7c), where 34—
BBA™ was regarded as the unique *OH source. Accordingly, *OH deriving from *O,” was a
main active species for the sulfate generation.

5 Atmospheric implications
The atmospheric lifetime of SO: (zg0,) with respect to the heterogeneous photochemical
reaction on BrC was calculated by the equation 1,
1 4
T50, =T~ = (1)

ki so,  YwA

where y and w represent the uptake coefficient and the mean molecular velocity (314.05 m
s1) of SO», respectively; A is the surface area density of aerosols (6.25 x 105 cm? cm).
Based on the results in Table 1, the y; on BrC was estimated to be 4.01 x 10-%-3.33 x 107,
Assuming that the mass fraction of organics in aerosols was 20%, 5o, was calculated to be
~4-30 days, which was larger than that (2.9-5.8 days) due to the dry deposition for a typical
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boundary layer height (1000 m). In contrast, this value was much shorter than those for the
SO, uptake on natural volcanic dust (2.7-81 years) and Arizona test dust (ATD) (346 days),
while it was comparable with those for the reactions on CaCOj particles (~20 days) in the
presence of NO; and on TiO; (5.79-59 days) during the photocatalytic process. Moreover, it
was close to the SO; lifetime of 3.6-20 days for the gas-phase reaction with *OH, which had
an atmospheric concentration of 10 molecules cm=. These mean that the loss of SO, by the
heterogeneous photochemical reaction on BrC could not be neglected in the atmosphere.

To reveal the significance of sulfates generated from the SO photochemistry on BrC in
the real atmosphere, the formation rates of sulfates (Rra) were estimated using the equation
0,

Rrea1: I;J:_ﬁ XMB;C-real (6)

where R refers to the formation rate of sulfates (2.43 x 10'° ions min™') obtained from Figure
3d; M is the molar mass (96 g mol™") of sulfates (SO4>); Na represents the Avogadro constant
(6.02 x 10% mol!); m is the mass (200 pg) of 4-BBA used in ATR-IR experiments. Ryeal
could be assessed as 14.3 pg m3 h'! according to the reported BrC mass concentrations
(mprcrea=12.3 ug m3) in observational researches. It was noted that there may be some
uncertainties in extrapolating our results to the real atmosphere due to the discrepancies in
the reactivity of atmospheric BrC and 4-BBA. The Ryea (14.3 pg m3 h'') was obviously
larger than that from gas-phase SO, oxidation through *OH (~0.001-0.1 ug m> h''), and
those in heterogeneous photooxidation pathways on the surfaces of nitrates (~10*-1 ug m
h"), soot (0.01-0.018 pug m= h'!), and natural dust (0.195-0.365 pug m™ h!). Sulfate formation
rate obtained here was comparable to those from aqueous-phase SO, oxidation by NO,
(0.15-12.4 pg m= h''), H,0, (2.13-21.3 ug m h'!) and transition-metal ions catalysis (~0.1-
10 pug m3 h') at an aerosol pH of 4-5. These highlighted that the photochemical oxidation
of SO, on BrC can act as a significant source of sulfates in the atmosphere, and should be
taken as an important pathway for atmospheric models to exactly predict the heterogeneous
formation of sulfates.

Results
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Research/
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Results

Polycyclic aromatic hydrocarbons (PAHs) have been widely studied due to their
carcinogenic and mutagenic potentials. PAHs in ambient air mainly originate by means of the
imperfect combustion of organic materials such as solid and oil fuels. Some nitro-PAHs
(NPAHSs) have been reported to have greater direct mutagenicity than their parent PAHs. Most
NPAHSs are emitted from combustion sources together with PAHs, while several NPAHs, such
as 2-nitrofluoranthene and 2-nitropyrene, are exclusively generated through atmospheric
reactions. PAHs and NPAHs loaded on fine particles can penetrate deeply into the alveoli and
pose health hazards to humans. In addition, NPAHs are the main chromophores of brown
carbon due to strong light-absorbing ability, which contributes greatly to climate change and
air pollution. Therefore, it is necessary to elucidate the characteristics and sources of PAHs and
NPAHs to relieve the adverse effects on climate change, ecological environment, and public
health.

Wuhan in China and Kanazawa in Japan have different emission sources and atmospheric
conditions, which possibly cause different characteristics of PAHs and NPAHs. This study will
make full use of the atmospheric laboratories and air monitoring stations of Hubei University
of Technology and Kanazawa University to conduct seasonal air particulate sampling in Wuhan
and Kanazawa. The samples will be examined for PAHs, NPAHs, and other chemical
components such as water-soluble inorganic ions to learn their characteristics, main sources,
and variation tendency under different pollution backgrounds. Based on these data, the reasons
for regional differences will be explored in depth.
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PM,s samples were collected in Wuhan and
Kanazawa in spring (March, 2024), summer (June -
August, 2023), autumn (September — November,
2023), and winter (January, 2024). PAHs, NPAHs, and
water-soluble inorganic ions in each sample were
analyzed in the Hard Ware Laboratory-3 at Kanazawa
University.

The mean concentration of nine PAHs in PM» 5 in
Wuhan during summer sampling was 0.40 + 0.26
ng/m>. Based on our previous summer observations
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Fig. 1. Mean concentration of nine PAHs
in PM, ; in different cities in summer.
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Hanoi by using a new NP method using 1-nitropyrene (1-NP) and pyrene (Pyr) as markers.

* To assess health risk different of age groups exposed to atmospheric particle-bound PAHs and
NPAHs in different areas in Hanoi metropolitan region by employing a quantitative risk
assessment method used for PAHs, NPAHs combined with Incremental lifetime cancer risk

(ILCR) model.
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Expected scientific outcomes

e The characteristic of atmospheric PAHs and NPAHs distribution in Hanoi, Vietnam

Source apportionment of atmospheric particles based on markers of pyrene (Pyr) and
I-nitropyrene (1-NP) in Hanoi.

Health risk assessment of atmospheric particles related PAHs and NPAHs in Hanoi.

% Submit the application form.
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Details of the
project/
Results

The results presented the characteristic of atmospheric PAHs and NPAHs distribution in different
areas in Hanoi, Vietnam in including downtown area (XT), suburban area (GL) and rural area
(DA) in winter and summer in Hanoi, Vietnam, from 2019 to 2022. The mean concentrations of
PAHs and NPAHSs ranged from 0.76 ng m™ to 50.2 ng m™* and 6.07 pg m> to 1.95 ng m3,
respectively. The concentrations of PAHs and NPAHs in winter were higher than in summer,
except for NPAHs in XT. We found the benzo[a]pyrene (BaP)/benzo[ghi]perylene (BgPe) ratio
could effectively identify biomass burning in this study, in which a higher [BaP]/[BgPe] value

indicates a greater effect of biomass burning on PAHs and NPAHs.

The results indicated that atmospheric PAHs and NPAHs were mainly affected by motor vehicles
(especially the unique motorcycles in Southeast Asia) in the summer in Hanoi. In winter, all sites
were affected by the burning of rice straw to varying degrees, especially DA. The incremental
lifetime cancer risk (ILCR) in Hanoi was first determined through ingestion, inhalation and
dermal absorption. The results showed that residents in Hanoi faced high health risks, while
females experienced higher health risks than males. The ingestion and dermal pathways

indicated higher exposure risks than the usually considered inhalation pathway.

Results

1. Hao Zhang, Chau-Thuy Pham, Bin Chen, Xuan Zhang, Yan Wang, Pengchu Bai, Lulu
Zhang, Seiya Nagao, Akira Toriba, Trung-Dung Nghiem, Ning Tang, “Main Emission
Sources and Health Risks of Polycyclic Aromatic Hydrocarbons and Nitro-Polycyclic
Aromatic Hydrocarbons at Three Typical Sites in Hanoi”, Atmosphere, Volume 14, Issue 5,
Pages 782, April 2023, https://doi.org/10.3390/atmos 14050782

2. Chau -Thuy Pham, Trung - Dung Nghiem, Huu-Tuyen Le, Ha Duc Chu, Thu Tran Viet,
Kazuhiko Sekiguchi, Ning Tang, Kazuichi Hayakawa, Akira Toriba, “Size distribution of
airborne particle-bound polycyclic aromatic hydrocarbons during rice straw open burning
in Hanoi, Vietnam” Atmospheric Pollution Research, Volume 15, Issue 6, 2024, 102115,

https://doi.org/10.1016/j.apr.2024.102115.

2% Write down the schedule of the published original papers, the publishment without original papers, oral

presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to

theK-INET office.
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form 3 (Joint Research)
Annual Results Report

Joint Research, Institute of Nature and Environmental Technology,

Kanazawa University, 2024

Name Altansukh Ochir Date 04/29/2024
Affiliation Professor (tenl%re), ]?.Envi . .
Position School of Engineering and Applied Sciences
National University of Mongolia
Postal Address

Phone Number Facsimile
E-mail
Address
) [ Key Joint Research Program Research period
Funding ] Y g [0 domestic P v new
Catego v Joint Research Program / infernational v one year O conti
oty [J PhD student Support Program fterationa [J two years continue
v'Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factors
[ Investigating the effects of environmental change on human health
Research Field | [0 Researching the effects of human societies on ecosystems
O Developing methods for the prediction of changes to local environments
[0 Researching topics related to sustainable development
O Interdisciplinary studies related to the Sea of Japan Sea region
Research "Study on dynamics of nutrients, organic matter and trace metals in lakes at semi-arid
Theme region of Mongolia
P
rog.ram 04/01/2023 ~ 04/01/2024
Period
K-INET
Research Staff | Seiya NAGAO

1 form 3


mailto:altansukh@seas.num.edu.mn

Name Affiliation Position Role/Research Task
Applicant Ochir NUM Professor Supervisor
uj
PP Altansukh P
Seiya NAGAO | KU Professor Supervisor
Noriko KU .
Professor Field work
HASEBE
Member(s) -
Keisuke .
KU Professor Analysis/field work
FUKUSHI
Shinya .
KU Professor Analysis/field work
? OCHIYA
@ Davaasuren .
?}e ] NUM Professor Analysis/field work
& Davaadorj
o Bat-Erdene .
= ) NUM Ph.D Analysis/field work
= Ariunsanaa
Bavuu :
. NUM MSc student | Analysis/field work
Gantsooj
Sh. .
NUM MSc student | Analysis/field work
Rentsenkhand
Munkhsuld
TITech Ph.D student | Researcher
Enkhuur
Tsegmid
BGRI of MAS Ph.D student | Researcher
Bukhchuluun
XIf there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.
Name of Sample Form(Shape) The number of sample
Samples for inorganic
nutrients, major ions,
DOC, and trace metals
(Summer, Autumn) Frozen water samples,
Water — 29
Aoplied 1 Samples for the (for Lake Bulan, Phvtonlankt 1
ied sample| ) . oplankton sample
PP P phytoplankton community for Lake Khilem, ytop g P
and its vertical profile in for Lake Uureg)
Lake Bulan and Lake
Khilem
Assay
sample(s) samples for inorganic
nutrients of Lake Bulan
/July 2023 and August
2023 /, major ions, DOC, F ¢ 1
rozen water samples
and trace metals and pies, Water — 29
Analyzed : . i . (for Lake Bulan,
inorganic nutrients in Lake .
sample . for Lake Khilem,
Khilem (autumn 2023)
for Lake Uureg)
and Lake Uureg (autumn
2023)
2 form 3



The previous year's results of our study in this field show one of the main controlling factors
of biogeochemical dynamic in the lake environment is thermal and chemical stratification in
Purpose of the | the water body, under meteorological conditions. Especially in the water of Lake Bulan.
Research/ In 2022 we collected phytoplankton samples and assessed the EWBL (environmental wellness
Expected biodiversity level) of Lake Bulan. To explain the relationship between WQP and nutrient level
Results and EWBL we collected the samples in the summer of 2023 twice to check the nutrient level
in the bottom layer of Lake Bulan, because the NH{ concentration in water sample from
August 2022 was extremely high 6.1mg/I in the bottom layer.

% Submit the application form.
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Details of the
project/
Results

At Lake Bulan 3 levels of assessment were complected:

EWBL /figure 1/

*Short term dynamic of WQP,
main ions, nutrients and
trace elements of Lake water

spices

Biological
assessment . o .
«Calculation of  Biodiversity
«Identification of phytoplankton Index )
*Assessing environmental
-Determination  the  relative wellness biodiversity level
abundance of phytoplankton EWBL of Lake
water

Water Quality
assessment

Figure 1. Study plan at Lake Bulan
Biological assessment results are introduced in Table 1.

Tablel. biodiversity indexes and EWBL at Lake Bulan

WQA, Biological assessment, and

Margalef . EWBL, %
Shannon- Evenness L . Simpson
. . . biodiversity
Wiener index index . Index
Depth, m index

0.73 —one 44.8

Om 1.08 —poor 0.78 — stable 0.25 — affected species
dominated

1m 0.75 -bad 0.36 — stressed 0.23 — affected 0o/ —ON® 495
dominated

2m 0.22—bad 0.16 —stressed 0.07 — affected 0:00~ °On® 48.7
dominated

3m 1.27 — poor 0.58 — unstable 0.24 — affected 0.59 - 57.4

4m 0.30—bad 0.19 —stressed 0.23 — affected 0.0+ = On® 4r.2
dominated

5m 0.99 —bad 0.48 — stressed 0.23 — affected 0.5 54.7

6m 0 —bad 0 — stressed 0 — affected 1-one 294
dominated

7m 1.19 — poor 0.74 — unstable 0.24 — affected 0.39 - 68.8

— + °

8m 0.72-bad 0.45— stressed 0.17 — affected 0'66. one  50.6=10.7%

dominated

We compared NH,; concentration from summer samples of 2020, 2022, and 2023 in figure 2.
The result shows that the concentration of ammonium is higher in August, so we can suggest
that in July thermal and chemical stratifications occur in this water body and get stronger in
August and prevent the water mixing process fully. The thermocline border occurs around Sm-
6 m in depth and this area in profile has the lowest EWBL assessment. And high ammonium
concentration in bottom layer shows that the decomposition of organic matter is going very
intensively in Lake Bulan.

NH; (mg/)
0 2 4 6 8
04 . . X
—e— August 2020 . . .
1 +Auggust 2022 Figure 2. NH;} concentration profiles in the
—A— July 2023 L
2 _A_Aug)ijst 2023 summertime in Lake Bulan.
3 Note: closed circle -August 2020, closed square

I

— August 2022, open triangle- July 2023, closed

depth (m)
o

triangle — August 2023.

@

8

9

To compare biochemical conditions in Lake Bulan we select Lake Khilem, which was
created from open pit gravel mining as Lake Bulan. And provided a study by similar research
design with Lake Bulan.

The WQP profiles of the seasonal dynamic of Lake Khilem were complected. The profile has
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a significantly different character from Lake Bulan /figure3/.

Lake Bulan and Lake Khilem were created same time (1968-1970), both are in the surrounding
area of big cities and have soil water sources in the Kharaa River and Tuul River valley. Their
water quality parameters, nutrient concentration, and its percentage were significantly
different. We analyzed DIN concentration in samples from Lake Khilem in the autumn /figure
4/.
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Fig. 3 Seasonal dynamic of WQP profile of water in Lake Khilem
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Figure 4. DIN concentration and its percentage
DIN concentrations in the surface water of Lake Bulan and Lake Khilem were 0.72+0.10 mg/1
and 1.21£0.27 mg/l, and the dominant percentage in DIN were NH; and NOj respectively.
The result shows Lake Bulan is high polluted by organic matter and self-recovering process in
this lake is weak. High concentration NOj3 in Lake Khilem can present a high potential of
self-recovering in the water environment. We suggest that one of key factors in WQ in gravel

pit lakes is closing technology after gravel mining. Future study in this direction is needed.
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Proceedings of the International Conference on Future is Urban: Urban Resilience, Capacity
Building, Nature-based Solution (ICFU 2022), Edited by Utpal Sharma, Swati Kothary, Vibha
Gajjar, 2024
Water quality study of an artificial lake formed after gravel mining in an urban area
(Mongolia)
Symposium on corroborative research at Kanazawa University — March 2024
Water quality study and ewbl assessment of urban artificial lakes

Results
Master thesis: Wellness assessment of water Lake Bulan by the index of the phytoplankton
community /Darkhan Province/, BAVUUDORIJ Gantsooj. May 2023.

Bachelor thesis: Study of the vertical distribution of water quality of artificial lakes created in
urban settlement areas, GANZORIG Orgil, June 2023.

Bachelor thesis: A study of water quality of gravel pit lake (In case of Lake
Khilem), Amarjargal Mendjargal, May 2023.
¢ Write down the schedule of the published original papers, the publishment without original papers, oral

presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.
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form 3 (Joint Research)
Annual Results Report
Joint Research, Institute of Nature and Environmental Technology,
Kanazawa University, 2023

Name Bin CHEN Date 04/25/2024
Affiliati ) . ) ) . .
Pl l? ron Institute of Atmospheric Physics, Chinese Academy of Sciences /Associate Professor
osition
Postal Address
Phone Number Facsimile
E-mail
Address
. ] Key Joint R rch Program Research period
Funding fby ot esea & I domestic P new
Cateeo Joint Research Program ot tional one year O contin
rnationa
goy (] PhD student Support Program e © [ two years continue

Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factors

[ Investigating the effects of environmental change on human health

Research Field | O Researching the effects of human societies on ecosystems

[ Developing methods for the prediction of changes to local environments

L] Researching topics related to sustainable development

O Interdisciplinary studies related to the Sea of Japan Sea region

Research Variation of atmospheric components at Wajima and Beijing and their cl
Theme environmental effects
Program

: 4/1/2023 ~ 3/31/2024
Period

K-INET Ning Tang
Research Staff
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Name

Affiliation

Position

Role/Research Task

Applicant

Chen Bin

Institute of
Atmospheric
Physics,
Chinese
Academy

Sciences

of

Associate
Professor

Plan and management of China side

Member(s)

Tan Saichun

Institute of
Atmospheric
Physics,
Chinese
Academy

Sciences

of

Associate
Professor

Data analyzing

Li Jiandong

Institute of
Atmospheric
Physics,
Chinese
Academy  of

Sciences

Associate
Professor

Data analyzing

Dong
Xiaofei

Institute of
Atmospheric
Physics,
Chinese
Academy  of

Sciences

Ph,D
researcher

Experiment and data Analyzing

Tang Ning

Kanazawa
University

Professor

Sampling

X If there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.

Assay
sample(s)

Name of Sample

Form(Shape)

The number of sample

Applied sample

03, SOz, NO»,

Atmospheric aerosols

Gas, solid, liquid

3 years data

Analyzed
sample

03, SOz, NO»,

Atmospheric aerosols

Gas, solid, liquid

3 years data
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Purpose of the
Research/
Expected

Results

Rapid development of economy has prompted a series of air pollution issues all
over the world and deteriorated air quality has attracted more and more attention
due to its important roles in the atmosphere. Numerous epidemiologic studies
have revealed a correlation between air pollution and human health, they pointed
that prolonged exposure to air pollution increases the risk of death and diseaseand
particulate matters also play an important role in affecting air quality and climate

change.

The common air pollutants include ozone (Os), nitrogen dioxide (NOs), sulfur
dioxide (SO2), particulate matter (PMzs and PM1). Os can cause cell destruction
which induce inflammatory reactions and respiratory diseases, so Os is often
considered as one of the most harmful photochemical air pollutants. NOz mixes
with other complex toxic substances is harmful to heart and lung. SOz can irritate
respiratory tract and cause dyspnea. Particulate matter (PM) is a particularly
pollutant, with aerodynamic equivalent diameter ranging in several orders, and
the size of particle depending on the emission sources or formation processes in
the atmosphere. PMzs and PMio (mass concentrations of particles with
aerodynamic diameter less than 2.5 and 10 um, respectively), have been routinely
monitored and demonstrated associations between particles and health. Lacking
of mature technology, knowledge about PM: and health are limited. As
measurement techniques improved, more and more PM: measurements were
performed and there is more evidence suggested that exposure to PM: may
increase health risk. Therefore, it is very important to learn more about air
pollutants, so then reduce their harmful effects on human health. Some pollutants
exhibit similar change patterners in the atmosphere due to homologous emission
sources affected by meteorological and topographic factor and complex interact
between different pollutants. However, uneven emission sources distribute across
different regions which leading to the spatial differences of pollutants. Therefore,
it 1s critical to understand the long-term change characteristics of pollutants.
Studies on serious pollution events mainly focus on that happened in megacities.
However, there are fewer comprehensive investigations about concentration
change of major pollutants for long-term observation in suburban region and the

multi factors affecting the seasonal variations of different air pollutants remain

3 form 3



unclear. Greenhouse Gases (GHGs) result in global warming and accelerate the
process of climate change, CO2 and CH4 are often considered as two important
GHGes. So, it is of great significance to reveal the interannual and seasonal change
patterns of atmospheric pollutants and GHGs in suburban area and explore their

impact on environment and climate.

% Submit the application form.
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Details of the
project/
Results

Atmospheric aerosols have significant impacts on climate and environment, so the
study on aerosol optical properties is of great scientific significance for climate
change and atmospheric environment. The variations in column-integrated
aerosol optical properties over Beijing were investigated from March 2016 to
December 2019 based on the SKYNET data products. Higher values of AOD and
AE found in summer indicate that it is important to pay more attention to fine
particle pollution in summer. By fitting the AOD data of SKYNET with AERONET
at same waveband, we found that monthly variations in aerosol optical depth
estimated from SKYNET observation were mostly consistent with the AERONET
data. Aerosols were divided into several modes according to optical characteristics,
which deepen some insight into aerosol optical and radiative properties and
revealed that the weak absorption aerosol dominated and contributed much to the
radiation transport in Beijing. Data derived from the polarization lidar CALIPSO
were combined with aerosol optical depth (AOD) from SKYNET and these results
were consistent, which further identified the scientific of data. The random forest
algorithm was used to interpolate the missing AOD500nm observations. The
original results and the interpolation results were fitted with MODIS respectively,
which proved that the random forest algorithm can supplement the missing
results well. This work will be of great significance in addressing the impacts of
aerosols on climate and environment, and will help reduce the uncertainty of the
impacts of aerosols on the Earth’s radiation budget. All work will provide scientific

support for the prevention and control of specific pollution.

Asian dust (AD) events and total suspended particles (TSPs) were observed at the
Kanazawa University Wajima Air Monitoring Station (KUWAMS), a Japanese
background site, during the East Asian winter monsoon periods (from November
to May of the following year) from 2010 to 2021. Nine kinds of polycyclic aromatic
hydrocarbons (PAHs) were determined in each TSP sample. In this study, a total
of 54 AD events were observed. According to the different pathways of long-range
transportation, AD events were divided into AD-high events and AD-low events .
The TSP concentrations increased sharply in the AD events and were higher in

the AD high events than in the AD-low events. AD did not have a significant effect

on the YPAHs characteristic variation, as YPAHs concentrations in non-AD
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periods, AD-high events, and AD-low events were 543 + 374, 404 + 221, and 436 +

265 pg/m3 , respectively. The PAH compositions were also consistent. As a result,

the TSP concentration was affected by the input air mass transported at higher

altitudes from the desert region while the PAH concentration was impacted by the

air mass at lower altitudes, which carried the PAHs emitted from fossil fuels and

biomass combustion in northeastern China. Moreover, the health risks of PAHs

were calculated with the inhalation lifetime cancer risk, which ranged from 10-6

to 1075 ng/m3, indicating a potential carcinogenic risk at the KUWAMS during the

East Asian winter monsoon periods.

Results

(1

(2)

3

Bai, P., Wang, Y., Zhang, H., Zhang, X., Zhang, L., Matsuki, A., Nagao, S.,
Chen, B. & Tang, N. (2023). Characteristic Variation of Particulate Matter-
Bound Polycyclic Aromatic Hydrocarbons (PAHs) during Asian Dust Events,
Based on Observations at a Japanese Background Site, Wajima, from 2010 to
2021. Atmosphere, 14(10), 1519.

Xiaofei Dong, Bin Chen, Akihiro Yamazaki, Guangyu Shi, Ning Tang,
Variations in aerosol optical characteristics from SKYNET measurements in
Beijing, Atmospheric Environment, Volume 302, 2023, 119747, ISSN 1352-
2310, https://doi.org/10.1016/j.atmosenv.2023.119747.

Zhang, Hao, Chau-Thuy Pham, Bin Chen*, Xuan Zhang, Yan Wang, Pengchu
Bai, Lulu Zhang, Seiya Nagao, Akira Toriba, Trung-Dung Nghiem, and Ning

Tang. 2023. "Main Emission Sources and Health Risks of Polycyclic Aromatic
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https://doi.org/10.1016/j.atmosenv.2023.119747.

Hydrocarbons and Nitro-Polycyclic Aromatic Hydrocarbons at Three Typical
Sites in Hanoi" Atmosphere 14, no. 5: 782.

https://doi.org/10.3390/atmos 14050782

% Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.
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R BILRNT KRS | W7 BAG T BT
¥ OHFERROSHEMEMEZZLZE L CHAL2Z T 0A1E. ZEEZOMMEZTHL TTFI,
WE 4 e BIR) B
benz[a]anthracene ¥y 1
HSE = FeH
L 7=k
SakilEav s benz[a]anthracene SAEN 1
X T v

(BR AR & OBFEMER DD &5 ICF# L T<Ea )
MEDES

BTG T o 2 B85 FIERALK RO F BN T DB (FricE s+
FEBURHT) 2~ BREGYWE D Y A 73 HiiIC 572 %, £YE. DFEYRI
MATERZDABEEME LRSIV ST EFBRRKFZHDOEIERER O
MEER - | R E iR
Wirrshs | BB

DES BSETTEUEE T o 2 ZBRITFEMRRAKFHANT, KD H 722 5K TICbE =
No, S, BIEICERT SIS VYA IFOEAPICERABRRILKREN
BRHE SN TS (Suzuki et al., 2018), AWFIETIE, LB EFRRACKFZHDOA
DR 64 2 B EH 2 T4 5.
B

ZERITERRACKFER T, FERHICEELZHX TS L&, Int. ]
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XHGHFICREH L FEHAZER LTSN,

Environ. Res. Public Health (2020) (Z¥REHF TH D, AWML CTIEIFIEIZ AT 5
YER 2T U C. = ORI 2 B9,
IR

BEIZ, 8aARZEER 2 H 0 & T 2 &R R FEBR AT O 7 0 — 7 & O IL[EBFZE D
& LT, Benz[glanthracene A S DIEBERBICHEEFZRIFL TS EHE
#HELTLVS (Zanaty et al., 2020), # Z C. Benzlalanthracene Z#¢5 L 7= A

I OMEH O~ = — DD,

FIH - W5

TR -

BH TR
3

%1, 000 F-Lh L CEARMICREDR L TTF IV,

MEtD A ) (Girella punctata) 1%, @R KFEEEEBEZAT (AR, it

L) IZTHIVICRVEREL, BAOKIEICT 2 BEIZEEDS LD BIZERT
fE L7z, 3N TOERIL, @RRXFEY FERMBEFE ISV L 72,
AT F % 0.04% 2-phenoxyethanol (FIYEHISEMRNSH, KBR) 2 W TRRERZ
Benzlalanthracene (BaA) (R bk T3¥#E4) % 10 ng/g body weight D
ATERE L, SIREECIIEE O (0.5% Y A F VA VR F Y RIgHK) 25 LT,
BaA #5-4%, 26°CORNKIEIZT 10 AMGE L, MEMHHIC, 1 8. 3 H,
6 H, 9 HORFH 4 EHKE LIz, 10 HROfFHBE%R., A VT 2FHE, 0.04% 2-
phenoxyethanol TR L, ~/NU VLB L7 U V&2 FWT, IR 2 B4
LS HE (6000 rpm, 5 47) IZ X0 iEZETG7-, £ OMBETMENTT 5 £ T-30CT
R17 L7z,

MEFOER#O~—T—TH DIV T LR OB Y AL, BaA 25
THZEICED, ARICKT L, SBICHBO~—h—Th DM, e UL
UL OEEE Y VE B HEBICIK T T Z EbhoTs, - T, BaAldA Y
T OFREH L ORI I T 2 2K T S TW D RIEEER BV, A%, JE
D BaA D3R T oo 2 KEBLIROIRE ZRIE L, KBLIEOFEEEZT~2 TE
Thbd, 2B, MW E LT, SEOBHNCBEE L7 T — % 2 L FE o —
BRELTRELE,
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Kuroda, K., Srivastav, A.K., Suzuki, A., Rafiuddin, M.A., Toyota, K., Endo, M., Honda, M.,
Watanabe, K., Maruyama, Y., Tabuchi, Y., Hattori, A., Urata, M., Matsubara, H. and
Suzuki, N.: Stanniocalcin in the corpuscles of Stannius inhibits the osteoclastic
activation by regulating the Rankl/Opg expression. J. Biol. Regul. Homeost. Agents.,
37:5141-5149 (2023)

Kuroda, K., Hatano, K., Kawamura, R., Fukushima, A., Sasayama, Y., Tabuchi, Y., Furusawa,
Y., Ikegame, M., Hattori, A., Hirayama, J., Fukuda, T., Uekura, S., Matsubara, H.,
Kawago, U., Sekiguchi, T., Srivastav, A.K. and Suzuki, N.: Possible involvement of
Calcitonin I and II in calcium metabolism of the female reproductive physiology of
goldfish (Carassius auratus). Int. Aquat. Res., 15: 15-26 (2023)
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BT LT3k

(BR B AU & DBEEMEN DD Lo ICi# L T 72 & W)
HEDNES

LRI /K & I3KIE 200 m LUEICTFET DiEOHKOZ L ThY . OFIC
BIZERTZIL, QB E 72 I R 7 U0 R AR ) %a%~®ﬁ-ﬁ#mﬁwkw9%@
RO, ZOX I REHEAE VLT, MR I R TR E W o T TR R,
WEEAM - | SXTNVEETHEF THD ESoT-EBFRENRA A= FRH LI-/ES > X055
MEENns | MbEn Wb, S5 BEKTHEAMZEHE T2 L TEBRBRL b LW

(DS I RRBRI 7 Z L BKEEHEIIC LR SN TV D, L LA S, #ErER
[ZDWTIE, FEBIZDLBNENWSIEKRTHS, £/, ‘Em&wiﬁAi SN
L7, Wik (BlziE, 2 v om—) Tk, KEOREO =012, HEKEF]H
LTWAIZEEn, —J, @Rmoms i ms) Tk, Ffm ZAILTH
EEITET D E, WMEOWEKE L CEARBAZENTZENTE D L0 )RR
722 LB BTN D, £ 2T, MFERBAITAIEICH T D A F L A E KRS
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XHFHFICHEH L2 FHAERI LTSV,

LA DY CORKNEZMIT 5, AR, REBKERAVW-EEDERICE
BT E HAREENE LY,

FIAH - w2

FEHEPNE -

F oAk
ES

%1, 000 F-Lh L CEARMICFEDR LTIV,

El=l=N
1.5

WEPERIE KL, BRI E G DI MEBMOLEBT 28 ETINENH DL Z L6, fil
BAKEIZFIAENTWD, TOFELVEREITIIA S T2 > Ty, £ 2 TARMFZE T,
FHHDOA L ASEICHER LTERZIT- 72,

2. FEBHik
~ U7y (BHR) »OIEALICE T A (Paralichthys olivaceus) % FEERIZH W,

A =Ty VORI, 625 [FOBER b L AR TITBWT, REWEK KL OREXRERE
KTRMEEE Lz, £O%, 5 B0 HZIZMEHAE 2 FEHRIRL T, A LAY —h
—ThHMFEIANTF VI NVREZRE LTz, £/, WEAKTEHELZE 7 A DKL RKEKT
filE L7zt 7 A DM RNA Z4HH L, RNA-seq (2L 0 BENESE L TV 5 EE %
FREOIZHRANT LT-, S BT, REBEBIEIRIE KICHR RIS E D AR D 2 RE L. T DRk
S NTHAKIZEIML T, BT ADA ML AISEIZRITTHEL T,

3. FEBFRERKOBE

K& 7pKHE (241 g/62.5 L; 200 cm x 100 cm x 65 cm) THIME L7= & 7 A (14 B) % BEXHE
FERIE KB B RE & RIEKEIERE L IS0 T RVIKEE CEXEL 24 g/L) CEBIEFEE T 2
EWVWOBEEARNLVAENTC, =& 1 H 1EE2T10 AMfEE Lz, TR, ZEO
WK TEHET D L, MEHOa /LT VEEIT ER U2, fEEERE K CRET D &
SFYNEEIL LR LW ENbh otz EIMIET O I T MEEOIR DML T L
T, ANV T LEEAERTESELHRLELSTHEIHNLY F= UV OEEN ERT5Z2 L 5
L7z, —J7. BEROWLEGERE K & 8 O KO Z i~ 755, BER OW LR K2
AV R=ILEHTH DX L= U BERIFET D Z B bho T, Bx X2 E T,
FACA Y F=bEMTHDHAT F=UPHAHDOFEDOET LV THDH U B AaDEFERRIE
WTEHFMMOIEEAZRE L, IS F=r ONWAIRT Z EZIEFALTWAHZD, X
L=V WY b= DB WERL TS D TIERWNEEZT-, T2 T, FXL=00
TERZFE LSBT LSRR, S Xv=uRvaaogiFfiic/EAL T, vy b=ro
FWERLTNDZ ERbhrote, £lo, ALHAKIZEFXL=VE2RMLTE 7 A %2HEF
ToHE, MEFOILFINRERINAT T LEENMET LT, VY b= R EN BT
HZENHBA L, SHIZET XAOMOMEENMITICE D, Iy b= DBIMOFRE TH
DEIE B ERPEARNE ARV RO TRIEDO T 0 F EF AT ) a)VF o ORBLE
T2 2L bbolz,

PbEDZ Linn | BEBROMERBKIZEENTVD XX L= RNy a aOF M@
X, NV h=rEE T AOMETICAWSE, 2OV F=VBIKICERA L, 2T
VIV DN B E T DRI BRI AV U VR RO e A E A AT ) a T
DIBLEWHIT 5 Z L BNbhoT,
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Ikari, T., Furusawa, Y., Tabuchi, Y., Maruyama, Y., Hattori, A., Kitani, Y., Toyota, K., Nagami,
A., Hirayama, J., Watanabe, K., Shigematsu, A., Rafiuddin, M.A., Ogiso, S., Fukushi, K.,
Kuroda, K., Hatano K., Sekiguchi, T., Kawashima, R., Srivastav, A.K., Nishiuchi, T.,
Sakatoku, A., Yoshida, M.A., Matsubara, H. and Suzuki, N.: Kynurenine promotes Calcitonin
secretion and reduces cortisol in the Japanese flounder Paralichthys olivaceus. Sci. Rep., 13:
8700 (2023)

Ikari, T., Hirayama, J., Rafiuddin, M.A., Furusawa, Y., Tabuchi, Y., Watanabe, K., Hattori, A.,
Kawashima, R., Nakamura, K., Srivastav, A.K., Toyota, K., Matsubara, H. and Suzuki, N.:
Data on plasma cortisol levels in nibbler fish Girella punctata reared under high-density
conditions in either surface seawater or deep ocean water. Data in Brief., 49: 109361 (2023)
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WA, KPR R AR O AEERECRIEIC L 0 . dbsfEE & PEOESICAE T 5 BEE L
(B 2, T44m) D KA, V6 946 4EICF A LT & PE S 7= (Hakozaki et al., 2018;
Oppenheimer et al., 2017), KILMEKIIHEZRRERENIZ ISV C—BRROHkETH 5
7= E N OVFEMBEY T2 SN ABEIUE KT 77 B- Tn) Z BEOHFHE L LT
FIFHCE %, SHICHBEIIEKT 70, ZNETEZLILTWZRE THEIPHZ 8 2 .
KA GEILE, Maclenan et al., 2016), AFEN (AbifEE « 4L3CE . Chen et al.,
TS EH - 2016), 7'V —> 7 K (Sun et al., 2014) TR Ei7z, B-Tm AILBHIROHEREY
%% Ly | PORIICAEIE L C% AREHEIIRANC VS, — 5T, BRI BRI RHERT &

DES

FNTZ B=Tm DFE RAZBEF D FEIRITHE STV, AWFFE T, bkt o R
AHER TR S LT HER B 2 O TR TR 0T 24TV HERM ISR S iz
KA Z A (B-Tm) ZHHUC T Z L2 B E§ 5, B-Tm OfMECHEMAMITIER ITFF
B2 =2 2RO 2 L BEITTR T 21T O & THEREW T O KL T A (B~
Tm) Z AT E D, JHET0 BEHAEAHIE (Pb-210, Cs—137) &2 IV T, B-Tm JEIZ & 5 4F
TR IE 20 2 7o HEREW B O RS PEARARE TV O 24T 9 . ABFFEOBATIZE Y |
HEALT 7 7 2 BAEOHENRE L Lo, W7 U7 HllIZ 61T 2 KRR B RLE O R x
DEIDFRL BIfF S D,
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FIAH - A%

TN -

(EX=Y (Wil
S

AW ClE, ABRERT 12 TR S L 7= UK & OV D O SR aet & F € B BRI
k777 B-Tm) BOIAZ B L, B-Tmn KUY T ADERZED T D, HEEL
kT 77 (B-Tm) (%, Abifif & PEOESIALE T 5 HIEL S 2, 744m) DR KD
BWAICKXVETLET 7T THY . KEERERE S A OFmEAIAE 2 XL 0 76 946 4F
I D338 LT LY E SN TU A (Hakozaki et al., 2018; Oppenheimer et al.,
2017) o KM KT HVE AR EH B W T —BROHRETH 5720, WIEH 5 VI3
JEHERE i S BRI KT 7 7 (B- Tm) Z HAFEOHEE & L CHRIHCT& % (Nara
et al., 2022), XBLICHBEIIMEART 7713 NETEZOLN TV THREEZB L.
KA GEHIR, Maclenan et al., 2016). AfE (Ab¥E « #L3CE. Chen et al.,
2016), 7'V —27 2 K (Sun et al., 2014) THAIN TRV, LFEHIZHIT L HE &
L COFHPHIFFTE 5, B-Tm 2L RIS O HEFEW R IZAFAAE L T 5 Al EeMEIXIE
FAZEW, — 5T, Atk B AN REHEREY) 2 -V - B-Tm O3 RUCBE9- A %81
REPHE STV, ABFFETIE., dbFe )5 o B AU £ TS - HERE etk
AW THETTRE I 21TV, HEREDICRATE ST KL AT Z A (B-Tm) & Hiiic A5
ZLEEAET D, B-Tm OMETCEMRITIET IHFMAN 2 R E — RO Z LD,
TEITTREDINT 24T H 2 & THERE DKL T A B-Tm) BRI TE 5,

= ZCARMFZETIE, RER B OMITIRICIE T 2 AN T (B v 7 i, LREH) KO
A AHHANCALE T VKR OHEREY 2 8 L 7=, AN THiOHEREMIC VT, HiEk{b
FHIRRMT UL (T oM (8 e Si0;, Ti0,, Total Fey0s, Al:0s, CaO, Ks0,
et Cl, V, Cr, Cu, Zr, Zn, Rb, Sr, Pb, U). 2z, JCE0N (BHERFE
H:T0C, EHFETN), BLOZNODOLERNMA&L (87C, §"°N) K O FHIE (Pb-
210, Cs—137, MCAERIHIE) & A\ CEREEAEMAT & OFE T 7, VKIKDOHEFED R
BEE LT 4m Ot U 7= HERED AR 2 80 T~ 5 & &S akE LT, RSO HEFE
BHE, HEBOBIZ, REOSER O TH 7 o FRET L, Ao R OER
HENED SN TWD, HBEFERBEIEIZIE, BRKHR LU RE BRI s |23 &
TS Ge YA IR (LO-AX-51370-20, ORTEC, USA) % . MEHEICIEHTICIZNK
EA B X S E S (ZSX PrimusIl, Rigaku) 35 & OMESTHAL T L 28— S8R H
X BB ESS (portable XRF; Niton XL3t-950S, Thermo Fisher Scientific) Z AV 7=,
HHRIC L DM OB HIXT 7 T LB LN D R B I IR TE e > 1273,
ASBMBETESNZEDDH 2 L TT 7 FBOEREZED TV FETH D,

%1, 000 F-Lh L CEMRMICREDR LT E W,

RiAEND
PR A

Son-mREs, B OEEEFEETH D Limonology] KON TRadiocarbon) (Z#&FfaT
ETHD,

KIFFRLFER, L2 —FFERLLIMN L 5K, AR, FERmL - B BERIXFEOTEIC OV TR
HLTFSW, BERPSHZGEE, JIEEERICHE L TTFIW,
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Wk,
KB -
AR IEF
FIFF D AE U

K 4 Ar & SrHRNA

WFFERCRE « K1 O EEHARYT « K1 DN

R 30 A T

JENER R | Bh#

BE S

EHREE - IO R EIC X

FaJEAl 139 PAHs D% RfEAT

BIRRF

i

T i NIARF: | LFER | S

BoAERE | eRKAYE | % BUEHRE + PAlls DA

X HFERF O 2 A L TR 22 725813, AHEROMMELHE L TTF SV,

SYTRUEY

WEA I (E0) A

SN ek gp, KT 10 f& 100 1k
ZREIN R B
HSE = FeH

L 7=k

H A PER SR 2 5 oK
A=A

U, T 2 ff 25 ik
SAEON, ShAER L

SYHT LTt

WF7E H Y -
Wrsshnsd
DES

KA L FHEZENI L TIIN,

AR

FIEOZREIL., FEOZREITXH DB, ZDIFEA LT, HIHIZHETFOII~DHE
W KT OFIFE E CoOREk (thigmotaxis) ., & L CHR&ICIPIEREIZ 1 2 FTEE
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AWFETIL, Vibrio JBAIE O FERRRE T CTh H~F Y 2 Vhel O 217>
oo TORER, Vhel 1X 417 OT X VB ORER SILD 47.2 kDa DX N7 ETHY |
T E TITHE IR O 5] 070 72y TLH (thermolabile hemolysins) 77 3 U —
B END LEZ BN, &5, ~F Y ¥ U OREZRZNEMEE 2+ 572012,
Vhel 5 7-% 4 A L7z pET-47b X7 X —% FWCRIGHE 2 W E iR ¥ T, Vhel K
BB REHBEL, Ni-NTA T 7 4 =T 14— 8u~ T 7 4 —TCTRIAEY DK
AT o T2, RKEFERIZE VS LR Vhel OEMIETE, ROV AR Y N—BE
PEIZHOWT, OFMHIRE & E£iiE pH, @& A A (Cu®, Cd*, Zn*, Ni%, Mn®", Co*.
Ca*) 1Z X IR ED R AN L=, F/-, @R E I DIENEE( c4, €8, C10,
Cl12, C16, C18) ZFi 2V VIFEZHWT, AAR U /—BIEME O FLE R R 2 G~
776
OIRIMIEM, X OVR AR Y R—PiEMEOE@EIEE & i pH IS OW TR, Wl
ICOWTCEMIEEIX50CTH Y, il pH IXZ LT pH8. 5 B LU pHS. 0 TH - 7=,
QOWRIMIEM:, KOVR AR Y N—VBIEMICk T 2 &8 A 42 DB T Uik 5.
CuCly, CdCla, ZnCls, NiCl, SYRIMIENE, M OVR AR Y N—BIEMEEZ A EICHET S Z
EM o Tlz, ED—F T, MnCly & CoClo iZBA L TiZb T MIZIEEEREST 5 DOHAT
HY ., CaCl 1 TTEMEZ LS HE L2WZ El¥bhoT,
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07 =2=)L7 70 (C12) 12X L TEWERZRTZE NG 72, - T, Vhel
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PR = AL ZfRIAT 5 ECEERKEEEE X LD,

%1, 000 F-Lh L CEMRMICREDR LT E W,

RiAEND
PR A

(G ]
Sakatoku, A., Hatano, K., Takada, K., Shimizu, R., Suzuki, T., Seki, M.,
Suzuki, N., Tanaka, D., Nakamura, S. and Isshiki, T.: Purification and

characterization of the lecithin—dependent thermolabile hemolysin Vhel from
the Vibrio sp. strain MA3 associated with mass mortality of pearl oyster
(Pinctada fucata). Curr Microbiol. 80: 288 (2023)
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7o ZHUCHEG, REREEERIE KGR & < SRR ORKIER COEIRIZNH DI
XV, EEAKOEKIZ 2024 1 HOARFE L7228 2 AICIFEIR, BAKO/MEEN T
7=, HIEEERTOEKIT 2023 4 12 A 22 H SAM IZ{T-TH Y, MEERIOWEKIZE F
NDALFESy, Bl 21 Ca(I vy 7 L) KV 7 b)A A, AR EICR&E R E
BIZRNWTE R 72 o 7228, i EOA N RIEEKERBHGH & OB AT o2 & 25,
AT T NI Ty ADE =T D)BREOMBET LT — M) E7oid BEA N
FD &S TZREE B 1-1.5 F1T EF I TREN A EE L 2z - OV - 52
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2-5. HAMEFEKMNKEIPCLD E 7T 7 N7 T v 7 ADOBGR

TR, BEASCEIRICR 2 BOBKS LW o Tm REKZIIB L v, FRBERD 1o
(2, AHIH AN CIEHE 2B S 2 b2 5 JPCZ 2N &M O RERR - B J83) oD jff i | 2
LCWBAREMEMN S D, YIRERBKT DT T 7 b7 T v 7 ALHERMKR L JPCZ
DFREEHEN B DHWVIEEDORENERM T 552 5.

3. MAEHANE

LN OFE 1-8 IXFEEKD AEERNAE £ L HIZHDTHS.

[ < HIRER ) DA HEREAKFUKIL, KON & RFFCABEITHY. voT
F 1S 12 Uy MADEARRA-TED, ZOWAKEL2THE 045um/ER
4Tmm DA T VL7 4 VE EAEET H(FE 1-7). BARMIZIE, 250um LA EDO R T
VUVAA YT a TP T XA L, 250pum LT ORI A2 A T LT
NE ENET S, BRI FEREZOe T T, BE2IIMRE L EEoRET
H5b.

INEBE3IDLIIMERAT AL =2 2o CABRZITH. BHE 4 DLEITAHE
Ho, HIXZAERENNBRICEL, BEEZEXTZ7 4V E THD. GE S ITABIEE
BTHBZORNWTHD. ZOROAEERITE 6 T, HEHZ L > TEAET 4 ¥
NAKIGETDHZENHD. BESEHEDODE 7D T 4 V&% 250um LA LD, 75
XADIHERRE LT 4 VE T, TNEIERLIZONERE 6 Thb. 7 4 VA iRIZIE
JFOKZERK LTZBEORIE TEDEITFHELLEH L TR, ZIBIRFED#I |
AT Ny 77y 7 Thd. FLEEFEHIL, BAKDOBHEK - KR - HEH5%)IIbHAA, 1
VT FREFRIEE R ICAT O WK OHTRE R & L C, H55(PSU), pH, DO(AIERRR), SR 2
HHZH LTV D.

BEHS THEAVT LY 7 4 NVXIRRTHRESYE, ARG T AF v 7 r—2A
WRE T 5. BETIIFEROBIEIM AT — A4 7ORETHSH. FERIZZDT
— 1A TEER B EL 10mm O R FTHARIZEIVERDY, Y77 4o F 525D, B
HYEIXEETDT —HATne, MIRTNUFLEY T 7 o V2 ZBMEEN A v~
—Va UAANVTEAUNFHEMEBSEICHE L0 TH D.
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BRAREIC 72 o 7c. ZOREEZ S LI, DEFEEAKTO K- Ca A 4, Hsy, BIFIEE,
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HITHE T HOREIZRAOND T T 7 Mo ORRRIZIEL 720, b)EIEKIEHO 2-3
ATHLEEEMERE W LRSI, X2 D 16-21 (3R ICHM R FEO H HHE
HEEREC, 16-17 2MERRFE, 18-20 A LLERHIERE Z 4ftefl, 21 XIEMFETHDH. iz,
M1UNDOT T Nkt &z, gl - 2HEZ S LI QREXR BB O b
DN AIREIZ /2 D Z E b T,

1 Protoper.ﬂdm.ﬂl.'m sp., 2. Dinophysis caudata, 3. Acridinium sp., 4. Scripciella sp., 5. Actynicus sp., 6. and 7. Unknown cysts,
8. Goniodoma oscinodiscus, 9. Scrippsiella cyst?, 10. Amphora sp., 10-12. Helmesium adriaticum, 13-15. Ebria tripariita,
16. Octalclis pulchra, 17. Dictyocha messanensis, 18. D. mandrei, 19 and 20. D. cf. subclinata, 21. Stephanocha speculum
(=Distephanus speculum)

1 H< HTREBRHEIREKFEKFIZAOND T T 7 b rrDO—E
1-9 (IR, F0 95 6-9 LM EROKIR-ELEZ2OND LD, 9-21 1THE
HiEils, EEMEERED O D, 17-20 IXIRBERBREE A2 1F¢efE T, 21 1Z%EATE.

(N)

2500 Dictyocha fibula Octactis pulchra+others
....... Dictyocha mandrei (N) [ Oryza sp. and others
i 5001 I Cold(D. speculurm) 67\ I Calanthe sp.(TE%)
2000 I Mid(O. puichra) [ Spore
= s004 I Mild(Dic. mandrei) 54 :Ift?.f: Z’;’:‘;ﬁlzp' A
= I \Warm(Dic. fibuta) (A% E/FE)
S 1500 - 44
8 % 300
E : 1
g
8 1000 £ 200
24
500 100 14
(o) L e o ¢ r T S ————— T T T T T T T T T T T
JJASONDJFMAMJJASONDJF JEFMAMJJASOND JFMAMUIJIASOND
2021 2021 2022 40 S 12 Phytolith
— [ Tintinnids - =
o | === Foraminifer (Trochoid) | =-$:’:§:n(j?m
z [ Foraminifer (Benthic) /
< 80— 30-] M Foraminifer (Inner lining)
_5 Il Foraminifer (Planktonic)
_.é 60—
z T 20
g E
© 40+ K
o 13
o T 404
2 20— 10
@ B

JASONDJFMAMJ JA T E M ATM U U A S O N S E M ATM U A'S O ND
2020 2021 2022 Month (2020, May-2022.March)

2 FEFNIEEEMEESIZAE B Lo GG ORERIIZELERENT A3 VDT 5 2022 4F 2
A F T, BEBNCHEMEHE - 3H5h). AL 1ETORSRYNIEN. 2HE 81 -
10 AZ T DICEEEHERO 7 7 v 7 ANERT 5. HFNEIREREAD IR0 5 5
EMICER LI2GA 077 v 7 206 F), A T ER K (=phytolith) 123 H L 745
HBDT T w7 A FHE - BEFRAMFILERL 0 2 HD 7 » 7 AT -« BEEHR
LEZLND.
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2. BRSO IEHER & B < BT REBRIEEKF N BLE LN L BRER T & Ok
X 3 134 IR BEMOKESIC K 2 REE Y BB OIEREHZ b & S RENG R 2 £
DL EHL HIRERIERE KT O, X2 EICHITI-HEEMHER YT v/ AL DI
BHERTH D, BRIZIIMHZET 50, BBENT Q)R ROIERRREZ e
Y7 N7 Ty ALEADOITHM LK - PEOREREHIITN 1-1.5 FRED
THhRHH L, T2 b 7T v 7 2 —27 OB EITHIZEVIE E e
ﬁ# SHICHERR T D B DD (X 3 F). FRCAHOR - A S & T DI
W B AR ST (JPCZ) DR 5 H 58 2 B, fll OWEIRBE(L - IR DR
%ﬁ:ﬁbkﬁ%ﬁﬁﬁﬁ<,7§V7by7ﬁy7Xk®%%%§wf%2%hé
RETHALHZ ENHALNI ST

LIPCZ{ B X EEFHIGER) L2 OREIEE R H RS E-BESFED

2HIE AR EE MR REER F I AU A ROAEI -8 0D LFT ?
o [olitE 5 BRI 2. '\Jf‘zgéfmg x7 ./7#/77 WX +HhE

TSR, PR BRI LRE DR T RE oG
2 2021 2022 202
A
SUM ul
JF | earthquake sfale {Shindo)

JF | earthquake scale {Shindo) Magnitude (M}

Magnitude (M)

Earthquake
Earthguake

7 EEE"\%' TERR T M REDHN
20 4022
Year

P R FE IR B 96 B FREE LR REER £ R U

X3 H< HITHBEREKTICHALNDTT 7 7T 97 A(FE, 7%« F « i,
BRI EE) LR L o bk, BAEIIERE-TE A &I AR ASE, Bz
ATy T T URY, ERITI= - 28R POV b ARE,

M3 FAIFh= -t - BREEZE LD, WDIERY N AROFET & BEEE
BMEDT T v AR LR THD. K3LEDOE - TBOBETHFERE, 7
IR DT Ty ABH 0.5-1.5 FREOMMEZ BV CHRERGIC KT 2 L5 2
bhb.

4-3.5 < HIREBRIRIEAKIZ R SN DM KT DO & AT 6 FERE -/ R (2 B

5
B 4 1 < o3 REBHEPEIRIE AT O, AR - 1) - pH - VEFRH(DO) - Ca,

KA A4 Liedet BRI o E &%ﬁﬁﬂif%@btﬁ%f%é FTEHNE BB ER
AKEFAKIRCC) « H(EdhT N— v, Hft. Al PSU, /89 - DO(mg/L), A%

s pH, vy hA A (Ca2+, ppm), BV U LA A K+, ppm) DEERFIZEAL
T, WA FEIIRER S EIHEO REHET X LX—M], v~/ =F 2— K, Ok
77 7)) BEEEGRITEE, KOBZ 7 7)CThs. WokER, DO X pH, Ca 1
Fv, K AT NCIEAWT DO EE 52 THD 2 ERNbho-GRALTHER).
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5. DO DA D —RIXT T b ORI OBREE 2 TR T 5 Wb —
ALRBHEDTHD. BUEOIRELZ L LTE, WIEICEIREOREENE[ -HET
PP+ RN TR ISR DR Wk~ 7 7 v 7 b ~ORFBHEMGE T T
7 N7 Ty s A (RYESH A U O —REE S L O ER R L (R R
2R T - PERER O T ) A TOHBEBEELTWA.
FEWIZFEMEOZ D% 2 ARKICIESH < HTRBIEBE KO FUKE KNI HH T, BifE
RBEK EREAREIT DT T 7 N T Ty 7 A5 R L T\, [FEHET
BEEEE T ChFEEE L E T IR HORNFE THEA XV N EZD%D
T N T Ty I A B L TN D,

BRI, a)2024 42 4-5 H < 10-12 H D7 T 7 b7 T v 7 AHEGER & ORE, b)
KN DD DERE/NT A — X ORERINZEAL, ) RENIT 2025 FEH-FKFEOKIF
IR O ESRGER I SN D,

WA XL FEBAKPDDO, pH, 14 EMEE?

r'\\
/\ /A\/ \/\ _*ﬁ'iﬁﬁ"DO(;‘é“ﬁﬁg)-pH.{j—y

X TSI TS50 2+ HhE

A TANOHETENRENE ANOAETE 7 TREGROIF AT 0
2092 2023 ¢ 2021 2022
" 5 SUM
wake scale (Shindo) = JF earthquake scalé {Shindo)
Majnitude (M}

B 4. H< HITREBMEIFERB KT OHEEHRERICESSTTI 7 b7 7 v 7 A(F
B R o), BEHMET RALX—GEDKRS T V) EWHEREE AT A —X
EOL#g. eF) B HEKREKIRCC), DO(mg/L). A%1iF EaS pH, EAKFOA A4
Calppm, 7% ), Klppm, ZFZ4M) & O, EROHHMIMEBET XL X —D3 4
BE A S EBREE/NT A — I THER Lo ie A 00 AR Cch 5.

%1, 000 FLL = CHEAEMICEDR L TF IV,
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2024 -9 H KFERAARMETS  REE%EER.
2024 4 12 A AGU(American Geological Union)2024 7R A X —3§Z.
2025 % 6 H Ocean Science Meeting NA X —3E&.
5-2. i SLH R
Tsutsui, H., Suzuki, N., Senju, T., etal (2024) Plankton assemblages and its
HiAEN 3 diversities in Deep sea/Aquas Noto deep sea, Ishikawa, Central Japan,
R Toyama Bay, Japan Sea 2020-2024. Deep Sea Research (I), in prep.
Tsutsui, H., Suzuki, N., Senju, T., etal(2025) Land organic/inorganic debris
and the flux in The Aquas Noto deeo sea, Ishikawa, Central Japan,
Toyama Bay, Japan Sea 2020-2024. Deep Sea Research (I), in prep.
Tsutsui, H., Suzuki, N., Senju, T., etal (2024) Relation of the plankton
assemblages, Fisheries amount and the earthquake events around
Noto Peninsula, Toyama Bay, eastern Japan Sea, Central Japan, 2020-2024.
Deep Sea Research (I), in prep.
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W, BEFR L 045 um H— R v T 4 N A —TABLTELOEHE LT, ML
DIFK A A Cs JEE, 0. 45 pm gl L 7o iHK A A7 TCs JR AL, MEALE O 4> ¥Cs Ji
JED G 0. 45 pm ISR OIEIFHE P Cs JRE A BN b D E R 1K PCs IR L LTz,
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1. Hirano T, Ikenaka Y, Nomiyama K, Honda M, Suzuki N, Hoshi N, Tabuchi Y. An adverse
outcome pathway-based approach to assess the neurotoxicity by combined exposure to
current-use pesticides. Toxicology. 2023 Dec;500:153687. doi: 10.1016/j.t0x.2023.153687.
Epub 2023 Nov 29. PMID: 38040083.

2. Hirano T, Ohno S, Ikenaka Y, Onaru K, Kubo S, Miyata Y, Maeda M, Mantani Y, Yokoyama
T, Nimako C, Yohannes YB, Nakayama SMM, Ishizuka M, Hoshi N. Quantification of the
tissue distribution and accumulation of the neonicotinoid pesticide clothianidin and its
metabolites in maternal and fetal mice. Toxicol Appl Pharmacol. 2024 Mar;484:116847.
doi: 10.1016/j.taap.2024.116847. Epub 2024 Feb 7. PMID: 38336252.
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2. Hirano T, Ikenaka Y, Hoshi N, Tabuchi Y. Assessment of combined neurotoxic effects of
pesticides using adverse outcome pathway (AOP)-based approach. 10th International
Congress of Asian Society of Toxicology ; 2023 Jul 17-20; Taipei.
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BB NC 72070, 7T 27 OrEEZ B E L TON FIEOMENL 2307 TV 203, 2024
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Kawakami, K., Iizuka, Y., Sasage, M., Matsumoto, M., Saito, T., Hori, A., et

al. (2023). SE-Dome II ice core dating with half-year precision: Increasing
melting events from 1799 to 2020 in southeastern Greenland. Journal of
Geophysical Research: Atmospheres, 128,  e2023JD038874.  https://doi.
org/10. 1029/2023JD038874
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