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Preliminary magnetic biomonitoring results of the spatial distribution
of atmospheric particulate matter in Muroran, Japan

S AT, I —
*Hiroki Shibata', Kazuo Kawasaki'

1. BILKZE
1. University of Toyama

Magnetic biomonitoring techniques have been shown to be rapid, cost-effective and useful methods for
investigating spatial distribution of air pollution. However, a few studies have been reported such
magnetic monitoring in Japan due to: a) lots of volcanos that supply great amount of
magnetically-enhanced fly ashes; and, b) the dense population that cause huge amounts of magnetic
noise. Here we report environmental magnetic results for the materials deposited on Sasa kurilensis, or
dwarf bamboo, around the city center of Muroran, Japan. The dust on the leaves are wiped and analyzed
their rock magnetic properties. Detailed rock magnetic and low temperature analyses show clearly that
the main magnetic minerals in the dust are single to pseudosingle domain magnetite and/or partially
oxidized magnetite, and the magnetic mineralogy on leaves’ surface is consistent throughout the study
area. Much higher saturation isothermal remanent magnetization intensity is observed at eastside of the
heavy and chemical industrial area in the city and the local wind had generally come from west to east
direction. These results indicate that magnetic biomonitoring using the leaves of dwarf bamboo can be a
rapid, non-destructive and cost-effective method for studying the spatial distribution of atmospheric
particulate matter derived from local industrial activities even in Japan.

F—U— R BREIFE. BMI, K[KFRYE. B
Keywords: Environmental magnetism, Dwarf bamboo, Atmospheric particulate matter, Japan
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Social Foundations of Entomophagy and Its Transformation: A Case
Study of Ina City, Nagano Prefecture
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Cost sharing and free water policy in semi-arid rural Kenya

*+H T
*Gen Ueda'

1. —iBKE - KERESEHER
1. Graduate School of Social Sciences, Hitotsubashi University

In Kilembwa and Kangii, rural areas of Machakos County, Central Kenya, the Government laid the
waterworks in 1975, and the Mwala Water and Sanitation Company is now managing it. This waterworks
has repeated a stop and restoration in the face of the high pumping cost from the Athi River, and it has a
limit in water supply area. Therefore, local people are still depending on boreholes, reservoirs, sand dams,
and water scooped from the bed of seasonal rivers. This situation will not change with the installation of a
new water supply system (gravity-fed) planned by the Government.

The waterworks and boreholes with support of NGO, JICA, etc. in the study area have supplied water with
the cost sharing principle, especially after the water sector reform by 2002 and the 2016 Water Acts. On
the other hand, in 2013 and afterwards, the transfer of water supply authority from the National to County
governments progressed, and in Machakos, the Governor and Members of County Assembly (MCAs)
established many new boreholes towards the general elections in 2017, beginning to supply people free
water. This study reports water uses among the people, the relation between cost sharing water provision
and free water policy, and the influence of politicization of water provision on its socio-economic
sustainability, especially focusing on the following two points.

(1) Catchment areas of water sources and water use

Many existing studies do not consider that water may be used for a productive purpose. This study
therefore selected sample households supposing competition between domestic water use and water
supply for dairy cattle. It conducted a household random sampling (20%) in 16 Kilembwa villages with the
waterworks network nearby and comparatively many dairy cooperative members, and in 9 Kangii village
with no waterworks and few cooperative members. It conducted around 200 interviews with these
sampled households and cooperative members in the area.

(2) The influence of County free water policy on cost sharing principle of existing boreholes

An NGO-supported borehole with cost sharing principle started to operate in 2009, but it was suspended
due to accounting problem of its water committee. The County Government, with an initiative of a local
MCA, took over and rehabilitated it, and is supplying people free water from 2017. Views of the local
administrative officers and water committee members on this free water policy are in disagreement: some
are in the skeptical opinion which casts doubt on the financial strength after the next elections, and
others credited the positive statement that understands and supports the policy as encouraging water
supply to the poor and avoiding the accounting problem.

Since the cost sharing borehole supported and established by JICA in 2013 was located in the
neighborhood of the above-mentioned rehabilitated county borehole with free water, the number of its
users decreased, and in spite of water abundance, it stopped operating in 2017 after the vicious circle of

a pump fuel financial deficit, a lowering utilization level, and rising "salt" concentration.

The study found some cases in which an NGO and church institution refused to make free their water

©2019. Japan Geoscience Union. All Right Reserved. - HGGO02-PO3 -
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provision despite the request by the County Government and a ruling party MCA, and a case where the
same request resulted in refusal and interruption of an NGO borehole development. This is because they
tried to secure socioeconomic sustainability of water supply and avoid politicization of borehole provision
by those in power.

F—U— N EERAKME. BRI =7

Keywords: Domestic water supply, rural areas, Kenya
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Importance of the stories as the background of nature understanding:
an example in the Visayas, the Philippines
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Hydrogeomorphological and environmental geographical land
condition of groundwater use areas along the coast of Lake Victoria,
west Kenya
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*Yoshinori OTSUKI'
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1. Institute of Geography, Graduate School of Science, Tohoku University

The objectives of this presentation are to show and discuss about hydrogeomorphological and
environmental geographical condition, supported groundwater resource used by drilled wells, of coastal
areas of Lake Victoria, Kenya. Settlements in the areas are situated on the fluvial-colluvial lowlands and
gentle slopes between the Rangwa composite caldera and the circular, outer Gwasi Hill, in the former
Suba district (Homa Bay County).

The lowlands consist mainly of fluvio-colluvial deposits corresponding to principal aquifer, which has high
permeability coefficient (1.0E-5 to 1.0E-6 m/s). In the vicinity of the groundwater observation points,
water table depth exists 10 to 15 m below the current river bed (dissected valley bottom), approximately
25 m below the surface.

Environmental geographical conditions which are able to maintain the groundwater environment and use
as described above will be shown in the presentation.

F—T— N #FKFIAE, KXt RIEHEZ T4 N T S=7
Keywords: groundwater use, hydrogeomorphology, environmental geography, Lake Victoria, Kenya
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Development of an optical remote sensing technique for volcanic
surface phenomena observation to estimate hyperspectral data from
multispectral data

=y 1

*Tetsuya Jitsufuchi’

1. B SR M B SE Pl

1. National Research Institute for Earth Science and Disaster Resilience

BEERIFIE, DREAXMLUFR - AMBRBETOY 7 b RERNLFRHEEEE (2EB : LiFAaA
IWERAIRMTORERE (VE— MY Y Y I %ER L AKLERARMORRE) B2-2 : XILERERRZESHAZMD
BFE] ICBWVWT, JILFART MLT—=IDENAIR—=ZART NMLT—Y DHEZTREICT 2 AREHO T ILF
N RAASVRTLERRERTH . AVRATLIE, BRARYI MVBEBRNSBERARY MUIEREHET
ZARY MNIVHETILI)ALTHBY I IITTE, PILITYXLDERTETILFNY RIEREDMEBT S
N—RIIT7HLEBEINDG. INETICARY MUEETZILI) ZLE LT, FHARMRD/NA /R—=ZR7 b
WTF—=FERIVFRARY MLT—9 DER%E, 2EEBHFEEAVETYVIL, ILFAY RT—=4H5
NAR=ZART MNVTF—YEHETZFEERRLL. ZORETI, ERICEYVIREBLAZXKLEY Y TILD
ZERN (N NR=ZARJ M) BIFT—FICERRSNEBAL, 63V ROIILFARYI MLT—9D5
300Ny RELEDNA IR—ZRY MLT—Y DHEITRETH 2BITER T/, £/, ZORFHLERE
NBEZIILFARY MUVEEHRIT2ADTILF/INV R (63 R) AASON—ROTT7EHFE#KE LT, 6BRDA
ASVRTLERELZ. AFEKRTIE, ARV MVEET7ILITYY ZLDBEDEHIZITo, KILETY TIL
DLHEPHERT — Y DEEERNTOERETILFNAYER (6XVR) AASON—RIIFICDOVWTRET
%.

F—T— R :NANR=ZRY MLEHR. IILFARY MNLVEKR. ERRSH. AIRYE—MEVo VT KK
=
Keywords: hyperspectral image, multispectral image, multiple regression analysis, visible remote sensing,

igneous rock

©2019. Japan Geoscience Union. All Right Reserved. - STT44-PO1 -



STT44-P0O2 AAMKBRERSEA2019FEAS

ZHFESUAIE THRE S N 72201 8FEHMREE AFIR DM N
Geomagnetic total intensity change before and after the eruptions at
Shinmoedake volcano in 2018 detected by aeromagnetic surveys
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Droneborne resistivity mapping for a shallow ground investigation
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Electromagnetic (EM) induction methods must be the powerful tools to map a resistivity distribution for
the estimation of salinity and clay contents in soil and ground in civil engineering, environmental and
agricultural investigations of shallow ground and soil. Usually, EM instruments are carried with hands and
the measurement is carried out by walking to cover a survey area. However, it is not an efficient strategy
for large survey areas. For such a situation, we propose a droneborne resistivity mapping.

We have applied a droneborne resistivity mapping in paddy fields and farms. To acquire good-quality
data, we took care about the offset between a drone and an EM sensor, and the distance between an EM
sensor and ground surface. As a result, the acquired data clearly show the difference between the paddy
field and farm. This result must promise the further possibility of droneborne resistivity mapping.
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Keywords: drone, electromagnetics, resistivity
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Discovering U particle with Zr from CsMP emitted from Unit 1 of
FDNPP using synchrotron radiation X-ray analyses
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Introduction: A large amount of radiocesium (Cs) was emitted into environment by the Fukushima Nuclear
Power Plant (FDNPP) accident in March, 2011. Adachi et al. (2013) reported glassy water-insoluble
microparticles including radiocesium, called as radiocesium-bearing microparticles (Type-A particles).
Based on the '**Cs/'*"Cs ratio calculated by Nishihara et al. (2012), Type-A particle is thought to be
emitted from Unit 2 or 3 of FDNPP (Higaki et al., 2017; Miura et al., 2018). Abe et al. (2014) detected
uranium (U) in Type-A particle by synchrotron radiation measurement. In addition, Ochiai et al. (2018)
reported that Type-A particle has UO, with zirconium (Zr). In contrast, Ono et al. (2017) reported new
particles called as Type-B particles emitted from Unit 1. Type-B particle is different from Type-A particle in
size, shape, Cs concentration and so on. We measured some Type-A and Type-B particles to clarify
chemical condition of U by synchrotron radiation measurement. Difference in chemical condition of U in
each particle may represent the difference of generating process or condition of each reactor unit at the
accident.

Method: In this study, we collected Type-A and B particles from road dusts and non-woven fabric cloths
from Fukushima by a wet separation method. After measurement of radioactivity with a high-purity
germanium semiconductor detector, scanning electron microscope and energy dispersive X-ray
spectroscopy analyses were performed to confirm that separated particles were Type-A or Type-B
particles. X-ray fluorescence (XRF) mapping and X-ray adsorption near edge structure (XANES)
measurement were performed at BL37XU (SPring-8, Hyogo). Bent Crystal Laue Analyzer (BCLA) was used
to detect U peaks, because energy of U La emission is close to energies of rubidium Ko and strontium
Ko emissions.

Results: We could detect U in Type-A and B particles using BCLA which decreased background
contribution about one tenth. U-enriched area in the Type-B particle was about several microns, which is
much bigger than U nano-particle in Type-A particle reported by Ochiai et al. (2018). This difference in
size possibly suggested that U particle in Type-B particle was derived from melt in contrast to that in
Type-A particle possibly produced from vapor. XANES measurement showed the presence of U(IV) in
Type-B particle but also U(VI) in Type-A and B particles, which suggested U(VI)O, fuel was oxidized
possibly due to its exposure to air at the surface of the particles. In the spots of detecting U, we also
detected Zr which is used for fuel cladding tube. It is needed to identify chemical-states of Zr and U as a
future study.
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Atmospheric re-emission of radio-cesium with bioaerosols and trial for
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The effect of canopy interception processes on radiocesium and
dissolved matter concentrations in throughfall
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Effects of RCs concentration and dissolved organic matter on RCs
migration in soil under flowing condition

"REFA BAE—H. ZHEE. AN E
*Takahiro Tatsuno', Shoichiro Hamamoto', Naoto Nihei', Taku Nishimura'

1. REKRE XEREZFEGREZMER £9 - REIZER
1. Deptartment of Biological and Environmental Engineering, Graduate School of Agricultural and Life Sciences,
University of Tokyo

INTRODUCTION

To understand migration of radiocesium (RCs) in soils is an important issue after the accident of
Fukushima Dai-ichi nuclear power plant, Japan. In general, RCs strongly adsorb to soils, especially clay
minerals in the soil. Frayed Edge Site (FES), siloxane ditrigonal cavity (SDC), and clay plane are known as
RCs adsorption sites of clay minerals. The clay planes have much more adsorption sites than FES and
SDC, while RCs adsorbed on the clay plane is relatively easy exchanged with other cations. On the other
hand, RCs fixed on high affinity site such as SDC and FES cannot be readily exchanged with other cations.
RCs concentration of the applied solution may affect effective sites for RCs adsorption. The lower RCs
concentration in the soil solution, the greater the contribution of high affinity sites such as SDC and FES is
expected.

Dissolved organic matters (DOMs) alter sorption and transport of RCs in soils. There are three possible
processes in regard to DOM-induced RCs transport. First, DOMs in soil solution can complex with RCs
and the RCs-DOM complexes enhance RCs transport to deeper layer or prevent it due to their adsorption
to the soil. Second, DOMs in the soil solution may remove RCs adsorbed on the soils and promote RCs
migration. Third, DOMs adsorbed on the soil can prevent RCs to access to high affinity sites (i e., FES and
SDC).

There are many previous studies on the effects of RCs concentration and soil organic matters on RCs
adsorption based on batch experiments with high DOM concentration. However, these studies are not
enough for fully understanding RCs migration in a real soil system where water flow should occur and
DOM concentration is low. In this study, we investigated the effect of DOM on the migration of RCs using
two different concentrations of RCs solution by laboratory column experiments.

MATERIALS and METHODS

Soil sample was a weathered granite called as Masa-soil in local dialect. It was collected at an abandoned
forest in litate, Fukushima, Japan. DOM solution was extracted from a litter which was collected from
forest floor of university forest of the University of Tokyo in Chichibu city, Saitama prefecture, Japan in
2008. Dissolved organic carbon (DOC) in the DOM solution was adjusted to 20mg-C/L.

The Cs solutions with two different concentrations, 1.5 x10™ mol/L prepared by using stable CsCl (133Cs)
as the high one and 4.5 x10™"" mol/L made by diluting the '*’
The Cs-DOM mixture was also used as a percolation solution.
An acrylic plastic column was used for the transport experiments. The soil column was prepared by

Cs solution as low concentration solution.

packing air dried soil sample. Then, different solutions were applied with a constant ponding depth. Four
different sequences of flowing solution were as follows ; (i) NaCl solution (pH6, ionic strength of TmM)
followed by Cs solution, (ii) NaCl solution followed by Cs-DOM mixed solution, (iii) DOM solution followed
by Cs solution, and (iv) NaCl solution followed by Cs solution in soil which was adsorbed DOM in advance.
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Cs concentration of the effluent was measured. Some effluent solution was divided into water-soluble Cs
and Cs-DOM complexes by ultrafiltration.

RESULTS and DISCUSSION

During the experiment using the high concentration Cs solution, there was no significant difference in the
effluent Cs concentration among all conditions ((i) - (iv)). On the other hand, when using the low Cs
concentration solution, effluent Cs concentrations of the column (ii) and (iv) were higher than that of (i).
The ultrafiltration for some selected effluent samples of the column experiment with Cs-DOM mixture as
supplied solution, and effluents of (ii) and (iv) showed all the Cs in the effluents were water-soluble form.
These findings suggest DOM did not work as a carrier for Cs, but rather promoted Cs migration by
inhibiting Cs adsorption to high selective sites.
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Behavior of dissolved radiocesium in the decay degree of organic
matter of deciduous broad-leaved trees
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Concentration in Stream Water from headwater catchment
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environments after the FDNPP accident
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Seasonal change of radiocaesium and its factor in the forest
catchment contaminated by the Fukushima Dai-ichi Nuclear Power
Station Accident
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Research of discharge radioactive Cs-bearing microparticles from a
small forested catchment
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INTRODUCTION

Vast amount of radioactive cesium (RCs) deposited by the accident of Fukushima Dai-lchi Nuclear Power
Plant (FDNPP). Fate of the RCs in the environments is important since RCs has long half-life. Previous
studies estimated annual RCs runoff as about 0.1% or less of the total RCs deposition in the forest. Many
previous studies reported concentration of suspended solids and RCs concentrations in water samples
had linear correlation. However, there were still some extremely high RCs concentration was observed
among water samples. Few studies analyzed such high RCs concentration water samples. Radioactive
Cs-microparticles (CsMPs) are one of particulate RCs released from FDNPP. They are about 1-10 wm in
size. The matrix is SiO2 glass which contains Cs and other elements such as iron, zinc and tin. One of the
remarkable features of CsMPs is high radioactivity per volume compared with soil particles that absorb
RCs. There is a possibility that a water sample showing high radioactivity may contain CsMPS. But few
studies focused on CsMPs in suspended solids in river water from forested catchment. The aim of this
study is to consider whether there is an outflow of CsMPs from forested catchment focusing CsPMs in
suspended matter.

METHODS

Study site is a small forested catchment in litate village, Fukushima prefecture. Catchment area is around
56 ha. Estimated RCs deposition was 1 MBqg m-2. Water level gauge, a turbidity meter, and automatic
water sampler was installed for stream water monitoring and sampling. Water samples were brought to the
laboratory and filtered to separate suspended matter and supernatant. RCs radioactivity of suspended
matter, and Imaging Plate (IP) images were taken for suspended matter whose radioactivity was higher
than the average. When expected microparticles which seemed to be CsMPs was detected on the IP
image it was fractionated and isolated from suspended matter. Isolated particles were observed using a
scanning transmission electron microscope (SEM, Hitachi S-4500) with an energy-dispersive X-ray
detector (EDS, Kevex, SIGMA).

RESULTS
We isolated two CsMPs from all samples from stream water samples during summer of 2018. SEM image

and gamma counter suggested small particles with a diameter of 2.4 um emitted relatively high
radioactivity. As a result of examining chemical composition of each CsMPs by EDS, such elements as
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silicon, zinc, and iron which were confirmed in previous research were confirmed. Also, they were isolated
from the same sample, and RCs radioactivity of each CsMPs is 2.33 and 2.22 Bq which was about 12%
against total RCs radioactivity of the water sample. On the other hand, approximately, the mass of the two
CsMPs were 50 pg which was about 5.7x107° % against the total mass of the suspended matter in the
water sample. It suggests that the contribution of CsMPs to RCs radioactivity of the water sample. From
the view of suspended matter concentrations in the stream water sample, the sample from which we
isolated CsMPs was collected at relatively frequent intensity rainfall and the out flow of CsMPs can be
considered in the future.
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Estimating impacts of direct release and riverine discharge on oceanic
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A series of accidents at the Fukushima Dai-ichi Nuclear Power Plant (1F NPP) following the Great East
Japan Earthquake and tsunami of 11 March 2011 resulted in the release of radioactive materials to the
ocean. Measured '*’Cs activities in the coastal zone adjacent to the 1TF NPP are still higher than the one
before the accident because sources to the ocean are still existing. The Regional Ocean Model System
(ROMS) was employed for regional-scale simulation of '*’Cs activity in the ocean offshore of Fukushima,
the sources of radioactivity being direct release, atmospheric deposition, the inflow of e deposited
into the ocean by atmospheric deposition outside the domain of the model, and river discharges. Direct
release of '*’Cs was estimated for 7 years after the accident by comparing simulated results and
measured activities adjacent to the accident site. In addition, riverine discharge rates '*’Cs were also
estimated by multiplication between river flow simulation rate and measured '*’Cs activities. Simulated
atmospheric deposition to the ocean was employed by atmospheric transport model. Inflow of 137Cs from
boundary sections was set by the results of the North Pacific scale ocean model. Sensitivity experiments
were carried out to investigate the contributions of each source to measured '*’Cs activities in the ocean.
We focused on the term from 2013 to 2016 because there were few data in the river before 2012, and

d ¥"Cs because most of '*’Cs is dissolved form in the ocean.

also focused on dissolve
Simulated '*"Cs activity attributable to direct release were in good agreement with measured data in the
coast zone adjacent to the TF NPP, because the effect of direct release was dominant from 2013 to 2016.
On the other hands, simulated results attributable to inflow from boundary sections were slightly
underestimated to the measured data offshore area. This suggests that recirculation of subducted 137Cs to
the surface layer was underestimated in the North Pacific model. Apparent half-life of direct released and
river discharged '*’Cs activity were estimated to be about 1 year and 2 years, respectively. And apparent
half-life of inflow of '*’Cs activity was much longer due to time scale of dilution process in the North
Pacific. Apparent half-life of each source should be similar to the measured one attributable to each
source. Apparent half-life of measured '*’Cs activity adjacent to the TF NPP was about 1 year, on the
other hand, the ones increased with increasing distance from the 1F NPP. Apparent half-life of measured
data was about 2 years in front of the Uda river mouth where is far from the 1F NPP. Although 137¢s
activity in this area was mainly affected by the river input, simulated '*’Cs activities with river input were
one fifth of observations. There is a brackish lagoon, Matsukawa-ura in front of Uda river mouth. The
observed '¥’Cs activities in the Matsukawa-ura were 3-5 times larger than the one in the Uda river. This
suggests the removal process from particle '*’Cs to dissolved form in the brackish lagoon may be
important.
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FNPP1 accident derived radiocaesium and tritium in Fukushima coast
through the end of 2018
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The temporal variation of 137Cs activity concentration are similar and 137Cs activity concentration was
low in winter (January - February) and high in summer-fall (July - October) both at the inside the port and
56N canal of Fukushima Dai-ichi nuclear power plant (FNPP1). 137Cs at both stations might be originated
from the same source. The concentration in the port drops about one order of magnitude lower when the
installation of the sea side barrier wall in 2015, while 137Cs activity concentration at 56 N canal did not
follow a trend in the port, so the leakage route to the port and 56N canal may be different. After 2016,
137Cs activity concentration at 56N canal did not change very much and annual average of 137Cs
activity concentration was 100-140 Bqg m-3in 2016, 2017 and 2018. At Tomioka (10 km to the south
from FNPP1), 137Cs activity concentration was about 1/10 of the 137Cs activity concentration at 56N
canal and showed the same tendency. At Soma (48 km to the north from FNPP1), 137Cs activity
concentration was about half of those at Tomioka in general. 137Cs activity concentration was 34 Bq m-3
at Tomioka River in June 2018 while 137Cs activity concentration in seawater was 11 Bg m-3 in June
2018.

3H activity concentration in Tomioka River decreased from ca. 1000 Bq m-3 in 2013 to ca. 400 Bg m-3 in
2018. 3H activity concentration in seawater collected at Tomioka did not change and ranged from 90 to
160 Bg m-3 during the period from 2014 to 2018. Good linear relationship between 137Cs and 3H in
2014 indicates that the source of both radionuclides should be liquid form and originated from same
place.

F—O—F:BEMEEIVA NIFUL BEREEN. BEOF
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Radiocesium in the swash zones off the coast of the Japan Sea
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FEEBEEIE. BRERAOANNEDERELS FER : 20165F9821H. 2017F8H7H) &HBEDERR
(&R : 2016%FE9H28H) L&o’@@ﬁ&@@fi‘iﬁﬁméhﬂiL,to 7=, 2017F4RBICERIEMEE
NOFNNKEIRE L7z, KBERHTIREE, 2BEITV. 2RICEEMA, 2RICOVWTIE, YYEDVITTFY
B7VE=Z7L (AMP) EICKY., DBEEBR. HXMETSRAF v I/RKICES T, HEARAMNE L7, A
JIKEFBEDS B, 2MEICKSBBRFA, 2MERICTIRAF Vv IBRSBICHALL, FRLAEBEHREY
IX10SECTREI B /%. TS RF v VBRICEDRERARE Lz, choDBIERAABIZ. FILx=U A
Y BAMHIRICTCs-134RUCs-1375BE L, BONERIIAERISEREMEL =

BKADCs-134K UV Cs-137 2R TRE I NN, WEETOREIEVIHS5NT, mEEHE HHEV
REGHTEE L (MEEHTOREL AN : Cs-134, 0.1-0.2 mBq/L; Cs-137. 1.5-2.1 mBg/L) . Th
SDBEIAFRESNEZBERBOFRERUNFBRKPORBELANILE—HTEIENDL, BERICEIT2E
Kb DGt S LAIEFDNPPEHREBEROBSMEY U A STHARUNFEKERREE LTWE I EHNED
Nehotf, —A., BXREBAITOMIIKEOBE ML S D LABEIZCs-1340FHRH. Cs-137H1 mBq/Lk i
THdZEND, A EZHLZZFDNPPHEDKIS Y T LN, BEETOBKIDEELRIVICHELE
ATWAEN /I EETRELTWS,

BEERMICOVWTI, Cs-1340IRTORARTRRETH o7, —A. Cs-137REEEEBEHICEWVWTKR
HEh, BIHIRUHFBTEFNEFN0.20-0.43 Bqg/kg-dry& 10'0.55-0.91 Bq/kg-dry&. FBICEWTEMNCE
Molze TOERELT, AL SEESNIZNFEOMFNEES TLADNHFELTWE EEZOND, FIRE
BOBRHEBNHP THREINACs-1371F,. KIBERKERBRICMA. MESE)I (BEBWEEICTCs-1378
BREEINED) 2N L0 TEESIN/ZFDNPPEMAXOKE LY VU AN RDOBEHBYHISEEZELZHD
EEZONG, —A. AIEERIOFIITODCs-137IERREEDRENH B DD, AIIDBREETD
BEHBEY TRE I N Cs-137IX1960FRDOASBEAKERAR EHESI NS,

FRREERRFRAXBHEREMR LV ¥ —HREAMR (FRIRES : 23Kk V17034) 0L & TERS N,

F—7—NR:BXB Cs-134
Keywords: Japan Sea, Cs-134
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Numerical simulation of Cs-137 activity in the North Pacific using two
atmospheric deposition fluxes estimated by atmospheric chemical
transport models
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We investigated the difference in the '*’Cs activity in the North Pacific Ocean (NPO) water after the
Fukushima Dai-ichi Nuclear Power Plant (1F NPP) accident using two atmospheric deposition fluxes
estimated by atmospheric chemical transport models; Model of Aerosol Species IN the Global
Atmosphere (: MASINGAR MK-II') (Aoyama et al, 2015) and Meteorological Research Institute
Passive-tracers Model for radionuclides (MRI-PM/r) (Kajino et al, 2012). The difference between both
models is the total deposition amount into the NPO water in March and April 2011; 6.4 PBq for
MASINGAR, 5.0 PBq for MPI-PM/r. In addition, The MASINGAR estimated larger (smaller) total deposition
in north (south) of Kuroshio Extension than MPI-PM/r.

We conducted two five-ensemble simulations of *’Cs activity in the North Pacific Ocean (NPO) from
2011 to 2020 due to the direct discharge (Tsumune et al., 2013) from the power plant and the
atmospheric deposition flux by using the Regional Ocean Model System (ROMS) with variable mesh of
1/122-1/42 in horizontal.

Since the calculated "**Cs using the original atmospheric deposition fluxes showed smaller than the
observations in the surface water in almost whole NPO from 2011 to 2014, we calculated the
magnifications for the fluxes by the regression analysis between the observed and calculated '3*Cs. The
magnifications provided the increase in the total amounts of **Cs and "*'Cs activity in NPO water after
the accident, which is 16x1.5 PBq for MASINGAR, 21+2 PBq for MPI-PM/r. The Comparison between the
observations and the '*’Cs calculated with the magnified fluxes represented that the correlation
coefficient and the root mean square error are 0.86 and 5.7 Bqg/ m™ for MASINGAR, 0.75 and 7.3 Bq/ m>
for MPI-PM/r.

The vertical distributions of the "*’Cs for the model with MPI-PM/r flux represented relatively larger in the
Subtropical Mode Water in 165 2E in 2012 than that for the model with MASINGAR flux. The model with
MPI-PM/r flux consequentially represented that the'’
Islands until 2014, while MASINGAR until 2012.

Cs activity was able to be detected west of Okinawa

F—7—R:Cs-137, XF*. BTI7I5v IR
Keywords: Cs-137, North Pacific ocean, atmospheric deposition fluxes
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Seasonal deposition of radiocesium in wooden houses from summer
to winter seven years after the Fukushima nuclear accident
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As the evacuation zone covering around the Fukushima nuclear plant will be re-opened, some of residents
would return to their houses. Nevertheless reports on the contamination in their houses are limited [1],
especially the information of short-time scale contamination is completely insufficient. Due to the diversity
of residents' lifestyles, to provide information of deposition interior the house is very important from the
perspective of radiation protection prior to cancellation of the evacuation order.

In this study, seasonal deposition of radiocesium contamination interior the wooden houses in the
evacuation zone, Fukushima, Japan, has been investigated from Sep. 2018 to Feb. 2019.

Because electric power has been interrupted since the Fukushima accident in 2011, dust sampler could
not use for sampling over research period. Thus, a method of collecting radiocesium using cloths was
applied. Although this method is capable of long-term sampling, it is not as efficient as the method using
basin. Therefore, the results of this research may be underestimated than the actual deposition.

Two representative results are shown below:

[A case in Okuma town] The house to be surveyed is located about 5 km from the Fukushima nuclear
plant and was a wooden house built in 2007. In this house, deposition has been confirmed to range from
3.2e-4 to 4.1e-5 Bg'em®day”' from summer to winter season, 2018 and it was found that this range was
one order of magnitude less than the outside deposition of the same period. During the survey period,
there was a positive correlation between the number of days with no precipitation and the amount of
deposition.

[A case in Namie town] One of the houses in Namie Town is located about 11 km away from the
Fukushima nuclear plant and was a typical Japanese-style house. From the end of August to the beginning
of September, deposition was higher than that in other seasons, which was 4.0e-4 Bq'cm®day™'. This may
be caused by frequent entry of residents for the care of the house.

[1] N. Shinohara and H. Yoshida-Ohuchi, Radiocesium contamination in house dust within evacuation
areas close to the Fukushima Daiichi nuclear power plant, Environment international, 114, 107-114,
2018.
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