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Cs-bearing spherical particles emitted from an early stage of the FDNPP accident
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ADACHI, Kouiji'* ; KAJINO, Mizuo' ; ZAIZEN, Yuji' ; IGARASHI, Yasuhitd

LSBT

IMeteorological Research Institute

We found radioactive Cs-bearing, spherical particles from the filters collected in March 14 and 15, 2011, just after the
Fukushima Daiichi Nuclear Power Plant (FDNPP) accident, in Tsukuba. These particles mainly consist of Fe and Zn but contait
detectable amounts of Cs using a scanning electron microscope (SEM) and energy-dispersive X-ray spectrometer (EDS). Th
are several micro meter and are hardly water soluble. They are mostly spherical, suggesting they formed through rapid coolin
of radioactive materials. These particles were only found in the filters collected on March 14 and 15, 2011, and these filters ha
many spots of radioactive materials when measured using an imaging plate (IP). To date, we have identified six such Cs-bearir
particles in the filter.

The finding of such Cs-bearing spherical particles suggests the following implications; understandings of the accident anc
health effects for the radioactive materials emitted at the early stage of the accident and estimations of the current and futur
environmental radioactivity contaminated by the particles.

Reference: Adachi K., Kajino M., Zaizen Y., and Igarashi Y., Emission of spherical cesium-bearing particles from an early
stage of the Fukushima nuclear accident, Scientific Reports, 2013, 3, Article number: 2554,
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Measurement of Cs-137 in atmopshieric aerosols in Fukushima prefecture and the su
rounding area
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Estimate of possible sources of high Cs-137 in atmospheric aerosols measured in sou
Miyagi during 2 years (2012-2013)
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Study on the carrier of airborne radiocesium collected for six month in Tsukuba after the

Fukushima nuclear accident
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To obtain the knowledge on the physico-chemical properties of airborne radionuclides, we had been collected size-resolve
aerosol in Tsukuba, Japan, since April 28, 2011, although the data obtained do not include the first radioactive plumes the
reached to Tsukuba on March 15, 2011. From the initial result, we proposed a hypothesis that the sulfate aerosol was the pote
tial carrier of the!34Cs and'3"Cs that had undergone the middle- to long-range transport from the damaged reactor. We further
inferred that re-suspended soil particles that attached radionuclides were not the major airborne radioactive substances from |
April to May, 2011 (Kaneyasu et al., 2012).

Nevertheless, there are some issues to be addressed on the nature of airborne radionuclides. Those are, a) until when the sul
aerosol acted as a carrier of the radiocesium released from the reactor, or the other substances acted as carriers instead, an
what is the carrier substance when the re-suspension or re-emission of became the dominant source in the airborne radiocesit

In this study, we address these subjects by analyzing the long-term aerosol samples collected later than those presented
the previous study. The temporal change in the activity size distribution of radiocesium for six month will be discussed. In
addition, the carrier substance of radiocesium in the coarse mode size range aerosol is investigated by use of the autoradiogre
and scanning electron microscope to the aerosol sample collected in 2011 summer.

T — R Y L, KBRS, ARG, TSRS, A — N T V4S5

Keywords: radiocesium, size distribution, re-suspension, electron microscope, autoradiograph
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Resuspension of radioactive cesium from soil and forest
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Yo LG BRI FODRELL TS OISR L, BRI FHMD SV 200, 7% D Tttt Eh 3 hi+
I, B D LIMIE L TW5 LB b5, BIfE. £Fh 5EFOMINK A DOWTHEHEE > LOHKZIH S
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Evaluation of radioactivity resuspension by dust emission using a size-resolved 1-D ver
tical model in Namie, Fukushima
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IVOTEMER KT Z A MRIFIC K 2 SR TEE ORI DWW TRE 21T o 7o,
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Simulation of I-131 in the atmosphere emitted from the Fukushima Daiichi Nuclear Power
Plant

)l Mz s B R 2
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A large amount of radioactive materials was released into the atmosphere after the accident of the Fukushima Daiichi Nuclee
Power Plant (FD1NPP). Inhalation of iodine 131 is important for internal exposure, but the observation of iodine is quite limited
especialy in the early phase of the accident. We have conducted the simulation of radionuclides using a regional chemic:
transport model for March 2011. Calculated accumulated deposition of iodine 131 and caesium 137 was compared with th
estimation using aircraft monitoring by MEXT and DOE (Torii et al., 2013). The model well captured the meridional gradient
in the ratio of iodine 131 to caesium 137 around FD1NPP. The ratio of iodine 131 to caesium 137 is larger than 15 in the soutt
of FDINPP, and relatively small (around 0.7) in the northwest. This result implies that the regional model and the source terrr
estimated by JAEA can generally reproduce eventual releases which cause large depositon ofer the land in March 2011.

F—TU—F: BUEET )V, KRR
Keywords: numerical simulation, atmospheric environment
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The applicability of lichens as indicator of radiocaesium fall-out following the Fukushima
Daiichi nuclear accident
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TIOTHERERIFHIC OB N T E Tz, MEHE I IFEEFHER ST, [H% Lv 50 i X OBt s nrz
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Es%?mation of radioactive cesium translocation by litterfall, stemflow and throughfall in
the forest of Fukushima
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ENETZRHICHER > TWVWA T ENEZLNDS, FBEMODENDE BTCshHHE NIz, BCsHE FLTH D LR
WU, HERT 2 EHDEETHSD, BEHS BCshmticN/zC &h b, BHADIED SEHANICED A Nz 137Cs
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WMIRICREEIT % BTCsEBMNE o7z &M 5, ERFFICHNEIC K > THIRICBEIT % BTCsmAZ N T EMWVRBEI N
%o MO TCSIEEIIRHIC X > TEFHT S DD, 20124E L 2013FE TR T R HEMIZ R SN > o MIED
BICSIBEIIMIRALI N E o7 e D, FH S L EDMH L TE, EADNEDH L WVIFENSDBEFIC LS
B 5D BTCsOMMIIHIEENTE ST, ZELEZED BCshBiEh SMRICBE L TW\Wab T ENEZ SN,
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BB ORURE L & ™7 LORAT & MRROZE IR ORI AL
Effect of Radiocesium Transfer on Ambient Dose Rate in Forest Environment

Mg shE > BB — a7 L R =as b A 852 s 43
KATO, Hiroaki'* ; ONDA, Yuichi' ; LOFFREDO, Nicolas ; HISADOME, Keigd® ; KAWAMORI, Ayumi?3

VIRIERET AV b — TEIRE RNt 2 —, 2 7 O T IR, 3 B AR A B BRI R A SR
LCenter for Research in Isotopes and Environmental Dynamics, University of Tsidga,Air Survey Co., LTD. *Masters
Program of Environmental Sciences, University of Tsukuba

We investigated the transfer of canopy-intercepted radiocesium to the forest floor following the Fukushima Daiichi nuclear
power plant accident. The cesium-137 (Cs-137) contents of throughfall, stemflow, and litterfall were monitored in two coniferous
stands (plantation of Japanese cedar) and a deciduous broad-leaved forest stand (beech with red pine). We also measurec
ambient dose rate at different height in the forest by using a survey meter (TCS-172B, Hitachi-Aloka Medical, LTD.) and a
portable Ge gamma-ray detector (Detective-DX-100T, Ortec, Ametek, Inc.).

In decreasing order of total Cs-137 deposition from the canopy to forest floor were the mature cedar stand, the young ceds
stand, and the broad-leaved forest. The ambient dose rate in forest exhibited height dependency and its vertical distribution varie
by forest type and stand age. The ambient dose rate showed an exponential decrease with time for all the forest sites, howe\
the decreasing trend differed depending on the height of dose measurement and forest type. The ambient dose rates at the can
(approx. 10 m-) decreased earlier than physical attenuation of radiocesium, whereas those at the forest floor varied among thr
forest stands. These data suggested that an ambient dose rate in forest environment can be variable in spatially and tempor:
reflecting the transfer of radiocesium from canopy to forest floor.

P R REH R TR, o L 137 AR, R, F1, ZEniR
Keywords: Fukushima Daiichi NPP accident, Cesium-137, Forest environment, Canopy interception, Transfer, Ambient dose
rate
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Three different structures of radionuclide ratios on the surface soil in the northwesterr
area from the FDNPP

e B RAREN L AL i Fl Sl MRt SR S L R 2
SATOU, Yukihiko'* ; SUEKI, Keisuké ; SASA, Kimikazu ; MATSUNAKA, Tetsuyd ; SHIBAYAMA, Nao' ; TAKAHASHI,
Tsutomd ; KINOSHITA, Norikaz?

LR R EENLESRE R T 7V — 7, 2 WK i o AT
LAMS Group, University of Tsukub&|nstitute of Technology, Shimizu Corporation

WIS — R IR ERIC K > THRIER & Z ORI T BE PRI X 2 KRR A Uz, Lihos
YUIFEFEOILPE T ANCER L TWB T AN, DI 2 SCERPEE OfiZeE =& V) ¥ 7 L - EEREGHE Of5 R
SIHLNICES>TWVS. L LAENSBESR —FRERTIIERFEE > E TN 3D H 572 T, HHEE
BN K STz, Hi S & O RRHRIZZEMREEZRE 20 ANz 22 L—y a3 VIck > T fAEENEASNT
WAHEDD, EARMHIITONTVERPTTHS. —/1. XREDOTHERHEORED S FEFEDILI /T IS B 5 @15 HH
BiE 10 Ag/BTCs b VWA & 2 DICT 2 T ENAIHETH 5. NOmMAQ BIEDRIC K > TERT 2 TH O . Fk
WEH 250 H L BEWed, 1ERFEOHEE D HE 5T, EkmfEOHEENFRFTE 5. T TARMATIIEEFH —FH T/
FEATOIIE T 2T TBIX &9 2 MEEARRTLHTIC 35U\ T 40 R0 R E B OREUE 7V, 110mAg/B37Cs b Vb
F T DR ERLFRIC K B 15D FREMRIH & il A Tz

AWFE TSR E U U AL 137Cs, 134Cs, BX U 110mAg D 3T, A EEEIE L 20114 3 A 11
FICHEEZEMIE Uz, SRECEEEORIERE R & KRB X 2t Ta D NEREZ A GDE S &, HOmAg/STCsEic BT
3DODOHUKIC NI, REILNICET 2 HilKIE 110 Ag/3TCs HEAY 0.020 134CsA3TCs LAY 0.92°C, HiBHE FFEN S 15
km O TH O Wb TREN TH > 72, — /5. 110mAg/M37CsHiAY 0.005& 0.002D M1 IF VN 134CsA37CsHiE 0.98
T, TS OHIIEFRD SILFE AT, ZNENDEFRENS 60 kmit iz EH{hHhIE TEREL TV k.

ORIGEN O— FZ W IAFNBRERRRED > 2 2 L— 3 URERIC K % &, 3 H 11 HIE T 158D 110mAg/3"Cslt e
BACSMTCsEMZNZ4 0.02& 0.94 Tieb LI OMEIC BB K Z 8, LTz, —J5, 110mAg/37CstAd 0.005& 0.0002
R LTz HEE 134Cs37Cs Lk 5 2, 3B EHEEI NS, LI LEDNS 2, 3EHOT I 2 L—v g VERZEIC
T % & N0mAg/37Cs g 1/5-1/10FE LB E N TV ALY, BUFRSEHEZESORETIE 2. 3 5HH 5O
ME->77DIF 14HLETH S, SHOWSIEEY T LT HARE L, HIBERENSI IHM BB L, 1 S Uz
RRC LRI DG HIDHE . FERINITHEDMEN Y T LA FE L LT EN R eEZ BN 5.

F—U— P REHE—E BT, 110m-Ag/137Cgt, K 11
Keywords: Fukushima Nuclear Power plant Accident, 110mAg/137Cs ratio, Surface soil
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Depth profiles of?°| and'3Cs in soil before and after the FDNPP accident

FRAp 7 b R0 R B ST L R B AR i AESE iR RE Y SRl R JRE— 2 KT B3 AR
Gzt

MATSUNAKA, Tetsuya* ; SASA, Kimikazu ; SUEKI, Keisuké ; TAKAHASHI, Tsutomu' ; MATSUMURA, Masumt ;
SATOU, Yukihiko' ; SHIBAYAMA, Nao'! ; KITAGAWA, Jun-ichi? ; KINOSHITA, Norikazt? ; MATSUZAKI, Hiroyuki*

VIR, 2 8 T )L — NIEARIFZ RN, 3 1E /R, ¢ U
LUniversity of Tsukuba?High Energy Accelerator Research Organizatit®himizu CorporationThe University of Tokyo

Massive nuclear fission products such as radioiodine and radiocesium were deposited on the land surface of Fukushima v
radioactive pollution plumes derived from the Fukushima Dai-ichi Nuclear Power Plant (FDNPP) accident. In order to evaluate
inventory and penetration of accident-derivVédl and 13”Cs in the land surface, depth profiles'8fl, 2°1 / 27| atomic ratio
and'3”Cs in 30-cm-long soil cores before (May 2008) and after (November 2012) the accident were compared at two sites (Iw-2
and Iw-8) on the western area within 10 km from the FDNPP.

Total 121 inventories in soil core at two sites after the accident were estimated to be 0.74 - 1.96?Bj4n 34 times higher
than those before the accident (53.6 - 57.0 mBt?)n Average!'?°l / 127] ratios ((1.4 - 6.2)x 1077) in soil core after the
accident were consistent with thé’l / 127 ratio of the radioactively-contaminated surface soils in Fukushima 1198 -

7.2 x 1075, Miyake et al., 2012). We also estimated that to84Cs inventories after the accident were 0.60 - 3.15 MB&m

280 - 470 times higher than those before the accident (2.1 - 6.7 kB{. Mverage'**Cs /137Cs activity ratios (1.07 - 1.08) in

soil core fell within the activity ratio in Unit 1 - 3 (0.94 - 1.08) of the FDNPP calculated by ORIGEN2 code (Nishihara et al.,
2012). These results suggested that accurate total inventories of accident-é&iieatti 137 Cs in soil could be determined by
deduction of those backgrounds at almost same site, thus, the FDNPP accident'édusegosition of 0.69 - 1.90 Bq n?
and!'37Cs deposition of 0.59 - 3.14 MBq ™ on the western area within 10 km from the FDNPP. Moreover, depositédnd

137Cs at Iw-2 (4.2 km west from the FDNPP) were respectively, 2.9 and 5.3 times higher than those at Iw-8 (8.4 km west from
the FDNPP).

Depth profiles of' 2l concentration,'?°1 / 1271 atomic ratio and'>”Cs concentration before the accident were essentially
declined from upper layer with depth at two sites. On the basis of the highest values in these profiles, background levels wer
determined to be 426 11 Bq kg™ for 12°1, 1.6 4 0.1 x 1078 for 1291/ 127 and 48+ 2.5 Bq kg™! for 137Cs. After the accident,
significant elevated values 671 (40.2 - 130 mBq kg '), 12?1/ 1271 ((0.9 - 9.3) x 1076) and'3"Cs (44.6 - 255 kBq kg') were
found in the uppermost layer at the two sites, then these profiles exponentially declined with depth. Approximately 90% of
deposited?°1 and !37Cs at two sites were absorbed upper 37.4 - 50.5 kg (4.1 - 4.3 cm) and upper 13.3 - 21.3 kg /(1.0
- 3.1 cm) in depth, respectively. In addition, since the relaxation mass depthef(*2°l were 9.2 - 12.8 kg m? greater than
those of'37Cs (6.8 - 11.7 kg m?) at two site, radioiodine was considered to penetrate slightly deeper than radiocesium in upper
layer of both sites as Kato et al. (2012) found at 40 km northwestern site from the FDNPP. This is not contradicting to increasing
tendency of'2?1 / 137Cs activity ratio with depth at both sites. Based on the fact that b8thand '2°1 / 1271 in soil after the
accident declined to a background level under 84.8 kg im depth at Iw-2 and under 133 kg Th in depth at Iw-8, about 8 -

9% of accident-derived?®| were likely to penetrated 37.4 - 84.8 kgTh(4.3 - 8.6 cm) in depth at lw-2 and 50.5 - 133 kg fn
(4.1-10.2 cm) in depth at Iw-8.

F—U— N B IFEEIT R, BERE I DR, O 2D L, IEERE &I, 7 < RAE, L
Keywords: FDNPP accident, Radioiodine, Radiocesium, AMS, Gamma-ray analysis, Soil profile
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Di%rib%ion of'??I in the environment released from the FDNPP accident and estimation
of BH/™29] ratio

OE R RS T AR AT L A 5 M B R L A AR B 2 TR R K
i 4

SASA, Kimikazud* ; MATSUMURA, Masumt ; SUEKI, Keisuké ; TAKAHASHI, Tsutomu' ; MATSUNAKA, Tetsuyd ;
SATOU, Yukihiko' ; SHIBAYAMA, Nao! ; KINOSHITA, Norikazt? ; NISHIHARA, Kenji? ; MATSUZAKI, Hiroyuki*

VIR, 2 WE/KIER, B AR IR Ze BRI RA, ¢ SRR
LUniversity of Tsukuba2Shimizu Corp.?Japan Atomic Energy Agenc§The University of Tokyo

BEE—FRERIC X 0. BOSEROBGHEENKRICHIE Nz, UL, 13U OEHN 8 H W AIc,
B < HREAHIG 2 S % A DOFEN T — 2 D AFDRUCHEE L 72> T b, T PRI 1,570 54D 129 72 134
DOFEN OB T - LA ROHEEICFIHT 22 EMEZE5N5, AMETIE. WERNORE RO 129 Z ks e &
HTE (AMS) THIE U, FEEEREETO 1291 73k & 134/129) Lo BIRZ 7 L7z,

AT T TPERATIBNT B ZJIE UK 138 (RmEE 5cmE T) IOV T, 290127 [[fifR L2 BRTR
2 MALT Oh#EZFE EHT (AMS) 2 I K D #l7E U7z (Matsuzaki et al., 2007) ZE I V£ TH S 271 13 ICP-MS %
WTHIEZITO, PINREZRII Ule, &d, MEHE—FEARERRETOERRE HEh o 129 R, (2.74+£ 1.35) X 10°
atoms/gk 70, TN IPN NNy 7 TS5y MaELHEESI NS, BEH—FRHERLIZICE T 2R E HEh OB HEE Y7
D O 3129 JFE b, (4.024 0.81) X 1072 (20114 3 A 11 HIWR) L7k o7z, HHRFOIFNEREELLIE ORIGEN2
I—RICKOHEESNTED., ZHFNO BUA2 L ORHERERIZ. 3.18 X 1072 (1 5#). 4.57 X 1072 (2 5#%).
4.81 X 102 (35#%) TdH % (Nishihara et al., 2012) AR Tld. FEREIREETO 129 04k & EERANOHK T & D
1L129] FLfiZZ/Rd s F7o. ORIGEN2— FIC K ZE1HAR L IER R & O, KU B phEROE iz il AT
RIZOWTHRET %,

F—TU— F: SRR, BEHET D 2, BU/121, AMS
Keywords: FDNPP accident, Radioiodiré!1/12°1, AMS
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Desorptigﬁ behavior of intrinsic cesium in smectite: Effect of aggregation on the cesium
fixation in clay particles

fEt A R 2 RS WD 3 IR BHBA 3 S EE] 8
FUKUSHI, Keisuké* ; SAKAI, Haruk& ; ITONO, Taekd ; TAMURA, Akihiro? ; ARAI, Shoji3

IR PR I AR & > 2 —, 2 iR KA T B SRS A7 LA, 3 BIRR AR 2B H AR A e R H 58S

AT LAHIL

Hnstitute of Nature and Environmental Technology, Kanazawa Univer&iigllege of Science and Engineering, Kanazawa
University,?Graduate School of Natural Science and Technology, Kanazawa University

The radiocesium from the Fukushima Daiichi nuclear power plant accident is retained at the surface soils around the powe
plant. The expandable fine grained clay minerals such as smectite and vermiculate are the candidates for the host phases
radiocesium. The sorption mechanism of cesium in the clay minerals is expected to be cation exchange reaction in the interlay
of the clay minerals. Therefore, the retained Cs must be desorbed to the solutions in the presence of high concentrations
major cations. On the other hand, some natural observations after the Fukushima accident have shown that the radiocesium in 1
contaminated soils or sediments is merely desorbed to the water even in saline solutions (e.g. Aoi et al 2013 JPGU meeting). Tt
purpose of the study is to reproduce the unexpected fixation of cesium in clay minerals from the laboratory experiment by using
standard well characterized smectite (Kunipia-F). The desorption behavior of intrinsic trace Cs (10 nmol/g from LA-ICP-MS)
in smectite by major cations were systematically examined. The results of the present study showed that the aggregation
smectite by the presence of the divalent cations or high concentration of monovalent cations lead to the fixation of cesium in th
clay aggregates.

Keywords: cesium, smectite, desorption, fixation, aggregation
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Evaluation of the migration of radiocesium based on chemical speciation

H gt 77 2 F oA T A2 0 A I 82 ke R 2
TANAKA, Kazuya'* ; FAN, Qiachut ; KONDO, Hiroak? ; SAKAGUCHI, Aya? ; TAKAHASHI, Yoshio?

VRERET AT IRy 20—, 2 [RER AR

11SSD, Hiroshima University’Graduate School of Science, Hiroshima University

Chemical form of radiocesium is fundamental information for evaluation of its migration in the environment. After the
Fukushima Daiichi Nuclear Power Plant (FDNPP) accident, we anallZ&s$ in aerosols, rock, soil, leaves, river suspended
sediment and river water collected in Fukushima. Here, we review the migration of radiocesium in the environment based on ou
up-to-date data.

Many particles with high radioactivity were found in aerosols collected in March, 2011, where 50% to 90% of radiocesium
was water-soluble. This means that radiocesium was still present mostly in a water-soluble fraction of aerosols before depositio
and just after deposition on the ground. However, it was found that little amount of radiocesium was contained in a soluble
fraction in soil and weathered rock samples by leaching experiments with water at various pH conditions. Possibly, such a solu
ble fraction of radiocesium was strongly fixed on rock and soil particles after dissolution in water (e.g. rainfall) on the ground.
At the moment, chemical species of radiocesium would have changed from soluble to insoluble form. This strong fixation of
radiocesium in soils can be explained by formation of inner-sphere complex in phyllosilicate minerals of clay minerals, which
was confirmed by extended X-ray absorption fine structure (EXAFS) analysis. Field-scale observation reflected well the stron
adsorption of radiocesium because most of the radiocesium stayed within 5 cm from the surface in soil layers.

In particular, in river and ocean systems, whether radiocesium is particulate or dissolved form is closely related to uptake by
organisms and incorporation into food chain in ecosystems. We have monitored radiocesium concentrations in the Abukum
River system since summer in 2011. Tot#ICs concentration in river water including both dissolved and particulate fractions
decreased drastically from summer to winter in 2011, and then gradually decreased with time except at heavy rainfall event:
From the strong fixation of radiocesium on soil particles, it was expected that radiocesium was predominant in particulate matte
in river systems. More than 70% of radiocesium was particulate form, where the contribution of silt size (&7} fé&ction was
the largest. However, radiocesium in dissolved fraction suggested an increase at estuary. This implies desorption of radiocesiu
from particulate matter because of an increase in salinity.

We made adsorption experiments to determine distribution coefficigntyééween fluvial sediment and river water, and fur-
ther desorption experiments to examine the reversibility of adsorption-desorption process. Kd values determined by adsorptio
and desorption experiments were consistent, indicating that radiocesium adsorption was a reversible process. In addition, wh
artificial seawater was used for desorption experiment, the resultjnealie was lower than that obtained using river water.

This clearly demonstrated the influence of ionic strength on adsorption-desorption process through competition of cesium ion
with other ions (e.g., K, Na™ and C&"), which is consistent with the field observation as noted above. Furthermore, we ap-
plied generalized adsorption model (GAM) to predict the distribution of radiocesium between particulate matter and water in the
Abukuma River system. As a result, it was demonstrated that GAM can predict the appaneaiti&s calculated from*”Cs
concentrations in fluvial sediment and river water as well as lowevdfues at estuary.

F—TU—F: RS, et L
Keywords: Fukushima, Radiocesium
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Radiocesium wash-off associated with soil erosion from various land uses after the Fukus
Dai-ichi NPP accident

fopile sl 1 B s — b 5 AT At 2 5 i 5hsE !
WAKIYAMA, Yoshifumi 1 ; ONDA, Yuichi' ; YOSHIMURA, Kazuyd ; KATO, Hiroaki'
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1Center for Research in Isotopes and Environmental Dynamics, University of Tsikigedquaters of Fukushima Partnership
Operations, IAEA

Soil erosion is the initial process which drives radiocesium into the aquatic systems and therefore the quantification of radioce
sium wash-off associated with soil erosion is indispensable for mitigating the risks. This study presents twe ydmservation
of soil erosion and radiocesium wash-off to quantify differences in radiocesium behavior in various land uses. Seven runoft
plots were established in four landscapes; uncultivated farmland (Farmland Al, Farmland B1), cultivated farmland (Farmlanc
A2, Farmland B2), grassland (Grassland A, Grassland B) and Japanese cedar forest (Forest) in Kawamata town, an area affec
by the Fukushima Dai-ichi Nuclear Power Plant accident. The discharged sediments were collected approximately every twi
weeks. In laboratories, collected sediments were dried and weighed for calculating soil erosion rates)(kgdrserved for
measurements of radiocesium concentration (Bg'kgvith HPGe detectors. The erosivity factor of the Universal Soil Loss
Equation (R-factor: MJ mm hd hr=! yr—1) was calculated based on the data of precipitation. Standardized soil erosion rates
(kg m—2 MJ~! mm~! ha hr yr), observed soil erosion rates divided by R-factor, was<11®~* in Farmland A1, 6.0x 10~
in Farmland A2, 1.5< 10~3 in Farmland B1, 8.3< 10~ in Farmland B2, 9.6< 10~ in Grassland A, 5.% 10-6 in Grassland
B and 2.3x 1079 in Forest. These erosion rates were basically proportional to their vegetation cover of soil surfaces except for
cultivated farmlands. Concentrations of Cs-137 in eroded sediments basically depended on the local deposition of Cs-137 ar
varied enormously with ranging several orders of magnitude in all the landscapes. For the observation period of time decreasin
trends in concentrations of Cs-137 in eroded sediments were not obvious. To compare these results with those of Chernobyl, v
calculated normalized solid wash-off coefficienty(gr ') with dividing the mean total concentration of Cs-137 in sediments by
local deposition of Cs-137 (Konoplev et al., 1992). The coefficient was<419-5 in Farmland A1, 1.3« 10~° in Farmland
A2, 6.4 x 107 in Farmland B1, 1.0< 107° in Farmland B2, 2.2< 107° in Grassland A, 1.0< 10~® in Grassland B and 8.2
x 107% in Forest. High erodibilities and relatively low values of normalized wash-off coefficients in cultivated farmlands can
be attributed to the mixing of surface soil by ploughing. These values almost corresponded to those of Chernobyl. It was founc
that the total solid wash-off coefficient of radiocesium from farmlands is high and for 2 years period of time after the accident
reaches 10%. Generally high precipitation in the region and steep slopes promote higher wash-off of radiocesium as compared
the Chernobyl case. Also, normalized wash-off coefficients exhibited relatively less volatility than erodibilities in the landscapes.
These results suggest that soil erosion management is crucial for mitigating risks of radiocesium.

F—U—F: HERE RETTY b, Cs-137
Keywords: soil erosion, erosion plot, Cs-137
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The distributed models to predict interannual changes in inventory and discharge of rC:
from river basin

Wi BFE o B i — 2
KONDOH, Akihiko!* ; ONDA, Yuichi?
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SR 23 4F 3 ANCHEAE LT SRS EE — IR O il K 0 BREEHIC U & N7 U MY EL S S H AR D ILHIFHIC IR L
MR EHE SIS UlTeo KEDOBURTEYE DS U T iSRRI LIS O 3, A LANE R E DR ICHE E 1
TW5, BEHEEOBATIXI L RMTRIEIC 51 2 KT6ER - WEMEERE & BB L, HEDDEITL TV EEZS
N3, SBREMMEICO I O BEHEE O 7 ERFRZICNT 2822 VTR ETH 20, RIS HE B D%
BETHIL., BEHBERN RIS TR REND S, A TR OAHORAEETTIVE, EEEORM FHNDIEET
VEREEL, MY YL (TTTREY YL 137Z2D) OUBERORNZZFHTS L ZHNET 5,

AT T IV O ZEM D RAEII G R E D SR 20 Te iz =2 ) VI X A e v 7 LS e T — 2
DIREEIC S DT 26m & Uiz, FHAHIPAIE PRI |72 3T BRI S — % 80km B & £ 5 36 DD #ifH &
L. KEREB S GEE L, B8, ERICHES Gt o LOWE B DM OREZL, W28 Lty Llndka
%%Lﬁ\”bf:o

RERZTFHT % USLE (Universal Soil Loss Equatio 7 )V D SIEI . # SR ERIT LA R I 38 & 7z USLE
Ty MBI SEHE N EHgE T DO USLERZMH L, ZVy RTEICGGHET S kicky, 2AR
Dz KDz,

USLE ETIVD A& U Tl S T X BRI IC K 2 BRI R ST E IR T h 55 2 Inl~55 5 [k A
BRI =TT 7 AV EFEH L, 25MmORED T A X —F—RICZEB L THW ., HgIZE T HPFRIC X % 10mDEM %
25 fREEIC D B > 7)) V7 U, EREOHIE/ ST A— 2R Tz, ML 201 1EDEMEDEE 1172 MODIS/NDVI
T—& (HEUERNKEZE) WD, 250mfiRGE%R 25mREEIC ) V> ') 73 BB, HigiE T — 2 %= F)
LT, LHiflhrE & NDVI O SHGBIRZELE Lz,

TIHIE ARSI 5 2 E HoBE %2 Tl 2BITE TV AR L. K 23(2011)FE ) 5k 53(2041YFEE TD 30
ER DO TWBENCIES 2T LOWERD DL DRI R Z1T 5 T2,

M USLE £ 7V CRMBE S NIREE LRGSR - TRl F7IcERE NS e REL. KA T Y TR T %
LELLT, Uy RTEIEESNI T (REBR) Z FRilZ7 )y RIcBEIE ¥z, 2O, X T O/ FHRfilici
92 tWELRETHEDI L LT SDR(Sediment Delivery Ratidf k& L7z, SDRIZRAMM 1 TH 2 A, Z DI
RERINCIE T 20BN D 5, BURTIIHARICB I ZMHEIEAHEHTH 5D, SDR=1ZHKET 5 Z I KD LPBEHIORK
fEZFR L7,

M E NS FNCEEN S LY LOEREER (Bg/m2) L inH (B8 Hibot s LiERE (Ba/kg) & DLt (SO
Z USLE 7’1y MBI 28I X 0 HHFIHEE C L Iicke, thERICHET S Lic K bRz,

Rz B89 5 LIIEAENECRWIRED . ZICREIT S22 I3 ENTH S, UL L. RHIEEE, SO
DAL LT VNS LD RS % & HUKRRCRB SN, FRIGERE NS, 2T T, DEM 5 TPIGETRE) Z3K
O, BURHFAE GRIBZF S ZRE L, T OMEEIC TWNEET % & —ERIVKRICK > THRO BRI E 7 )IVT Y X
Le UTzo SIRNEGERFHIERE Lz LD 100 %) INCH S 2 & U TEIREZITo Tz, BHEIKIZMENIC B
iR EZR LN RS RV, v Y LARHBRORKMEZAEL TS T Lickb,

FHEORE, REB. MEBE), KRH S OEREEE LRG> LOWE RS HIE, RGHEZDORZEE L
TSRS L T % KT 10 %f/NE iz otz DS OEGHEE > LFHEICE U TiE, BHlARE R
RO ARSI B 2 PR 1| T HIAEE O SERIE L FHEMEN E B 58 10713BqDA— X —T— L7z, &)
5 O[S > T LAFHER VIO 1~EE TSI 3 50, ZORIGIEHBEEMICHD Uiz, 304E% T BUHE
o LB BRI R s A S H )], 555)11C1E 10°9BgReE ., iR AY AR & W TR [ Tid 107 10Bg
JEDE & 75> Tz,

AEFZERE RIIERE T IVIC K 23 EMERTH D . EFIVOKE IZBIHIEROER & & B ITHMRG L TO L BREND
M. Hil - TBEHOA D Z A LICEDWIERRTET IV TH B0, Gy T LBITO—mERLTWVWS EE X
5N%,

1/2



Japan Geoscience Union Meeting 2014 o/o)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. Jg;’;&gime

Union

MAG38-17 251501 FFR:5 H 2 H 14:45-15:00

F—7J— F: USLE IRE&, UMY L, thERZL, nmHET IV, BE
Keywords: Universal Soil Loss Equation, erosion rate, radioactive cesium, inventory change, distributed model, FUKUSHIMA
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gé)é_rZE 79 5} DRI PRI [F 28179 % 1)) | BRE R 1~ Cs-134, Cs-131UHHE

i_ O)/ N

Csﬁ%ﬁnd Cs-137 radioactivity of riverine suspended solids in the Abukuma River aftel
the heavy rain in June 2012

2wt ™ Bk IR 2 v Mt B0 R B
NAGAO, Seiyd* ; KANAMORI, Masaki? ; OCHIAI, Shinyd ; TOMIHARA, Seiich? ; YAMAMOTO, Masayoshi

LR R H AR BE e & > 2 —, 2 SRR AR BRRP2RSERE, 3 5 < U KR 2
'LLRL, INET, Kanazawa University?Grad. School of NST, Kanazawa UniversifiEnvironmental Aquarium Aquamarine
Fukushima

2011 FDOHHARRESK OHZE - I ORBIC K O REHE R IHEN TEBERELOFMMNFEL, ¥ 15PBqD
Cs-134& Cs-137MWEREEHICHI S Nz, WERSDHARE, BHREOILMETE Cs-134, Cs-13&BEA XTI FUL
H D2 LT Be D728, Fih S BIAOREANOZERE 2 1256, Tha Uk TS )11 288 M U 72 it
W, FRCHYEHI OB 5 Cs-134& Cs-137T0OR T2 MG 208N D 5. AL T, MR TOBSN L
L\ (Cs-134% Cs-137 OHAER S % 728, PR 1N 1) BEEMR A X2 N DB DOWT, Bk 7o Cs-134L
Cs-137DOA TEIfEZ A L Tz,

7 4 —)V FIREEBTECRRI N 3R (Fiere) |, o ORE o, O, R GEET) T 20124 6 A 19-21 H D52
U7z, iz T2, #FEI. EHIIL @IINICBONTE,. 6 H 20 HICRRROFRAEZIT> 720 BT Y F =303 6 H 20
HIC HAC e LR RIS 772136 mmD [z [ 58 7z, FRE U 72K om0 BEEIC K 0 B Uiz, Bkl
T2 5RRL 113 Ge Yl AR i #RZ FIVW T Cs-134L Cs-137%EHAI L 7z,

FREY U 7230J 117K D Cs-134% Cs-137/UBEILE 1 0.09173.83 BaMD#iFH %1 L, RiFHEDEI G T/KIFD 77-89%)
5 100%f < X THEMM U7z W)IKERERL 1D Cs-137DMUREIREZIE. PRI EFROEW T D Bakg 5 FHiDEH
TO Ba/kg X TIRRICEIM U Tz, o, RFEICIRIVAT T2/ TId 3200 Ba/kg #HrHJIITld 42440 Ba/kg E))11 850
Ba/kg. f&)117T 550 Ba/kge . fJINC & D KEALZHZR LI, TOZEE. FRIBOMEHMEY > LoviE R & O
MR ENTz, U EORERI D, BEICHES BEREIC K DRI LIzt oo L&, NAIIT TR O i
VU LOWHRIISCTETT ZH, R T EFRD) S FRE Tl N3 gttty v LOEEENEm LS
TemRBLTW5,

F—T— R JIK, B2 > L, R TRE, B 7248, (&
Keywords: river water, radioesium, particulate forms, migration, heavy rain event
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EERANOWINC BT 22> T LOBTT _
Transportation of radiocesium through rivers in Fukushima

B0 o A A 2 ; Smith Hught ; Blake Will* ; BikE 585 % 1 88 ° ;1K B 6 ; B B — 1!
TANIGUCHI, Keisuké* ; YOSHIMURA, Kazuyé i SMITH, Hugh3 : BLAKE, Will 4 ;: TAKAHASHI, Yoshio® ; SAKAGUCHI,
Aya® ; YAMAMOTO, Masayoshf ; ONDA, Yuichit

VIRERET AV b — TEREEEIRENTI e > 2 —, 2 HRIE 1) IS EBHFEREAS, S University of Liverpool,*School of Geography,
Earth and Environmental Sciences, Plymouth UniverSiti 55 K22 K222 ZERHBREUE & X7 LA HIK, 6 IR
BRAK L)V e SR ik

ICenter for Research in Isotopes and Environmental Dynamics, University of TsukidBA, University of Liverpool,
4School of Geography, Earth and Environmental Sciences, Plymouth UnivéBépartment of Earth and Planetary Systems
Science, Graduate School of Science, Hiroshima Univeftity Level Radioactivity Laboratory, Kanazawa University

BES BRI X > T FIHERS BE 2 > L E OB IRREMER S Nz, S OBEMEE > LI BIE
&I OHZRH) Lt TWa, RIFZE TR, FIRFRKSR & 18 D O Zfan) 1 THRE E NIz 1k s X Ul
DOy LEEDOE= 2V V JHERZ/R U, BERMCBT 2t S 7 LOBITIRAZ#E T %,

BT LB 20 7, FIERR)IEB X TZOZRDOIIR LD 6 HifIicIBWT, 20114F 6 H X Dl E 1
Tzo FDH%. 20124E 10 HM'H 20134 1 HE TIC&E 5IC 24 OBIRLEMMBEIME Nz, SERE TR, HE & EEIHlE
INTEH, INSDOT—R7=ZE LITTHEWRE « [FlEN T 2y 7 ANEHEI NS, £z, FANS 1 HIZ &)k
ETFEW AR Z R L. 7V~ =0 LAPEARRHIERIC K D Cs-134% Cs-137DHEE ZHIE L7z,

TRl 35 K O KA DR o 7 LRI NS IR MBI B B AN, SFlER 1 725510 Z O R 13K
TLTWi=,

[ U HICEEE NIzERHS DWW T, B o T LR i O s |z ek d % & Wi ORI IZIEOFHBID
HEND, DEO, SHOBG LS T LEEZ PO ERCTIERIET 52 2N TE S, TOEREEI NG
T LEEE, Cs-13708 5% FlIick B & [At] = 1.551 exp (-5.265 t) + 0.069 exp (-0.266 t) &2\ 5 2 EHIFHEI O T
KITEMNTE, TTT. tIEFHIZORGRRR T, HAIIFETH S,

BT VIHIFICBI B LD T Ty 7 AF, R - BEOT—XZ gy KBNS EH L
Too WED DIFEMEEZEH U, IHEEEICHBE R LS CIBE O T Ty 7 A ik %, THUCRRHOZERD Y
VTNV ORBGHE T LEER N B 2 & T, gty LT Ty 7 X35, 20114 9 HOHE 155 D KRS
REZ L DOBEEE Y Y LRI LTz, Z0%, gt T L7 5y 7 ZFMERNICH > 72h, 201340 2D
DOBBOBIIIESEL > 7 T Ty 7 AR E OB ENROR W MEZ /R Uz,

TR & W) IR DR DG > 7 OSBRI Kb 1213, FBRRFALIZEED SNEh o Tzh, Hill T L DERIIFED S
Nz, ZTOFKE LT, RKOMEOFE R ENEZ ENS,

P — R RO S LRI, T
Keywords: Radioceasium concentration, suspended sediment
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TR P AR D USRS A THRRT D T2 & DI « IR bk € 7 )L O FF _ _
A sediment transport model for analyzing the environmental dynamics of radionuclides
in estuarine and coastal oceans

NEL A s g B L Y K 2 e AR 3
UCHIYAMA, Yusuke'* : YAMANISHI, Takafumi! ; TSUMUNE, Daisuké ; MIYAZAWA, Yasumas&

VREIREE, 2 RSP RITIET, ® MR e A
IKobe University,2Central Research Institute of Electric Power Industry (CRIERI3pan Agency for Marine-Earth Science
and Technology (JAMSTEC)

WEE—ER (BUF IR EEFR) S U TS FRROBS I LT, 2 E CEANOMZHERESFIC K > T2
< DWFEDTBERT DI TONTE . FEESDTIN—TEZEIAT 1 VT X ZIKHHSE 1 km OFEEHEEE 7 /I
KD, 20114 3 H?4 AICAE Uiz IFH 5 OIHENDERZREFROEHN 217> TW0ad (A5, 2013 ARG
85 LURNHTHD . ZOFEE, 2011FEFE O B MEEININIC 351 2 oL #hc i3iE RS K E < Ebh b, 1B37CsDiwHEE
GHn 5 5 A N E CTREMINE D8 5i < 2T o b mOIREY = MBS N, BRI D G 80 S 2 — T
LUV B Z FIE L TWe T bR ERIS M Uz, W CORSHERRED /T 1F 5 OEERIEICINZ TR&D
5ORE RN 5 DHIKR E D EEZT 20, FHICREIC OV TIXIREETOBI ERRICET 2 AN T Th
D, ZOERNETUFIEOHNINZHETH 5. Kz m U T T UMD 2 < IEFIC THEERE ORS
THED ORI L, BEREFICIES KCGHIEIC X - TERIBRE L LTI S U CIREEICHERET 5. iR
BHIKICBWTE TR FICE T 5T EARIBNTED, TRHEDZOIAFRE L iR U ORI L9 <, B
HEIC DTz o TIRRICHEIE LKL, B ERERRICH LTI O RERFEEZEZ 5 EHEHENS. LN >T, it
PERFEOIR I T OILEL TR A >\ U it 72 K O SR T 5 7291, BEED S ONE > Te B ED XK S
WCIRFRICHERE L, kB X OHESE - HX S N2 0 ERBIC TR 25D E & 75 %.

AWFZECIE, A CHIFR Ul EBih R OmEEET 7 VI U T Euler® O TbnA € 7 )V K Ui EHEREE 7)1 (Blaas
etal, 2007 ZHMAF, EBICZRBETWANEEET ST Lick b, M, IV, BO3IWOHh SERE NS O
ik, PR, TLRRRREZ THIT 2 E TV EBFEL, WEREEICEH UIERICOWTHE T 5. BRI, Ao
b - JEBRINEET DB EHICE 5 —BEO R AT ¢ V7 BITOVEY « 85 « KN EERE T IV 2L, 20114
IAMDS 8 ARNGE LIcHfEki Z1T->7-. 375bb, JCOPE2UK UGS 1/121) ZEIMABERSEIEE U, fEsiEre
TEERET IV ROMSZ W SRR AT ¢ 71 & D, JCOPE2> ROMS-L1 UK EfREH) 3 km) — ROMS-L2 ([f
1km) — ROMS-L3 ([d] 250 m) N\EJERZ Y > A r—V) > 7 %f{7>7. ROMS-L3Tid active s L—1 & LTO+# 3
K 7ZERE L, KNS OHRE T Z vy 7 ACBHET 2 Y ARSI OHEEITH U TIIKBRAICnZ TR O 2
HERE LTz, HBECHE I N B ge b SE g1 X B R E 50 mORIE T — 2 %, RS A ST GPV-CWM H#AT i
WCRAT 4 VT ERT-ARY FIVIHBEHEEE TV SWAN IC & 5 3 EEPEHERME OSSR 1 km) %, ifF FJEICIE
KEGT GPV-MSM HENTEZ W Tz, MBI TR O WHARI R ICIE, EIIR/K SR 3 X OB R /KERERGIC X %
WEM (19918 X T 2013 =MV, HoENiRE Tl Z T o, L3 TEIBNICTEET % 6 AO—Ki)Il, 14KRKD—.
B OFINC B BRI, B HYDREEMSIC X% H EAHEEZ 5 2, AT T Zv 7 AR EEFL -Q°
X @5, 20139 BXURlEEwELHREOMHENX @H, 200D H 5 LRPOFEWmEE 2R, HEEZREUZ. A
LRI 1 JAEA (2013 12 & % USLEHEILE 7L & W2 SR E DR RE S LiIc5 2 1. ZOMo&fEN ) -
W« BESRSM SR B U CIRATER E RO L D2 Uiz, UL U CRIIAEREREHEE > 7 L 137Cs CRIEEIRY
304F) OAEEEL, LWWAORIES (b bREE 37Cy X —YIEEL TV,

AECTIE 250 MIREREC 51 BIATFIE 5TC MTRETE, #1170 5 O LR OMEITH, FARHC 515 % FIRINIC £ 5
LWEEORLERINS 2 IS SIATRERE 1L, L OHERETTS L& BIC, WEZ 51 LIS ORRIIE - 1
(718 9 Cs TR W B 5505 2115 T TH 3.

F—— KRR LR TV, B oD L 137, 2B 3% AT+ 7, ROMS

Keywords: multi-class sediment transport model, radioactive cesium 137, multiple nesting approach, ROMS (Regional Oceani
Modeling System)
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WIZEREE =2V > J1C &K B 18 S0 O i R IR S D 7 AT
Distribution of radionuclides in the surface seawater developed by aerial radiological sur-
vey

JERE oA b B BT 2 BT S B SR 4 Bfm JE 4 PEE B S K O L e ¢
INOMATA, Yayoi'* ; AOYAMA, Michio ? ; HIROSE, Katsurrﬁ SANADA, Yuk|h|sa4 TORII, Tatsué TSUBONO, Takaki
; TSUMUNE, Daisuké ; YAMADA, Masatosh?

V7 O7 RRIGRIIE L > 2 —, 2 WRERYE, 3 FRRYE, 4 HARE T IGHFERERE, 5 81 Rt O shaiky:
L Asia Center for Air Pollution ResearcFlFukushima University? Sophia University:Japan Atomic Energy AgencyCentral
Research Institute of Electric Power Indusfilirosaki University

[lZC&®IC]

20114 3 A 11 HOHHARERIC S SRR 13E (FNPPD OHEBIC KD . N TS E D REE IR
MU 7zo FNPPID S R&HICHH T N, MR mICLs Ui T E ORE D RIS DOV TR, Hi EDfizege—21) »
FICBOWTILEICTbNTWS (BfES, 2012, LA L. EFNPPID S ENEHERMR E NI T LI K 55900
FRERU WV TR AEANDOHEELEMRZ SN TV RICED 5T, WECHT MOV TR, ARy Mk
BEENHREENTVAETTHD ., ZOEESHOFFHIC OV TEIEHEE N TRV, AFIETIE. It EZRICBNT
o=zt =21 > 7 & in-situ THRINE M=K OGS EREOREZ IR L, S S5ICEETE T IV EHAED
BB LICKD., BEREHICB) 2 EEEORED M RZHGMIT 52 &2 HINE Lz,

Ui 2E N N O 7 — R AT 7512]

20114F 4 A 18 H. KET x)VF—% (USDOB MEERFEEICIHE N T, KB Nal Mitds 2 #5860 L 7o KER C-12
THZEETE =2V VTR0, L RMBITRECR (cps)Zdtill Uiz, HkEREdtS CREEHE=2V V7Y 1 ) Il
THAE 500mMDTEEL TEHIHIE NIARBERICDW T, KRR (1311, 134Cs, 1370s DIRE LI 2115 72, K
FRIE R DA R N R 2 FH O TRz, fEEGMEEE 7LDV Cld. Regional Ocean Modeling SystefiTsumune et
al., 2012 ZHw/z,

G & £52)]

TRV V7Y A MTBT DK OB TRFEREE & 2RECR (cps)id. mWHHBIFREL (1311, 134Cs, 1370sDIEAR
T T & /2o FNPPL1DEG~F I SRR b N, KRS 1311 329 Bg/L, 134Cs 650 Bg/L, 137Cs 599
Bg/L ICIEL T\ e, MIEREIC I % 1311/134CdtiE, 0.6-0.7TH -7z, 20114 3 A 26 HI<, FNPP1OEHIA DG
YUK TEINIE N7z 1311/134Cdtid 5.7 TH -7 & (Tsumune te al., 2002705, IHHEZLEZEET 3 LilErE F22 T/
WS N B EE O SRR, FNPPLY S OEEFRICKER T2 E D EEZ DTz, SRR E O T
ETIVTEHHTET TV, ZOREIEENHETH - 7z,

EEIRFEIC B 2IRGEHEZ 10m & E (Estral etal., 2012 UL THEEY 572, fizee =%V v/ fEIc BT
% GHERAEOIZ 1, 13110.8 134Cs 1.1 137Cs 1.3PBq C#H-7e. 20114 4 H 18 H ¥ TIZ, FNPPL S DIFEN
DOEREFREEZ 3.4PBq (Tsunumeetal.,, 2003 Th5Z L EEZ S L. 4 A 18 HIIXEHEFRED 3770 1L ELE
BIRRHICH - T EDHEE S Nz,

(5 [FHSCHik]

Bt (201224 E =2 ) > JIC & % A AR O ZE iR & EEE OvE &iE, AR FEEE8, 12-17

Tsumune et al. (2012) Distribution of oceanic 137Cs from the Fukushima Dai-ichi Nuclear Power Plant simulated numerically
by a regional ocean model. J. Environ. Radioact., 111, 100-108.

Tsumune et al. (2013) One-year, regional-scale simulation of 137Cs radioactivity in the ocean following the Fukushima Dai-
ichi Nuclear Power Plant accident, Biogeosciences, 10, 5601-5617.

Estournel et al. (2012) Assessment of the amount of Cesium-137 released into the Pacific Ocean after the Fukushima accide
and analysis of its dispersion in Japanese coastal waters. J. Geophys. Res. 117. doi:10.1029/2012JC007933.

F—U— P AT =2 V7, i, NLHUHRE, 220, ST 7V, mEH— i3 Em
Keywords: Airborne surveys, Ocean, Anthropogenic radionuclide, Gamma-ray peak count, Regional Ocean Modeling System
Fukushima Daiichi Nuclear Power Plant
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BRI HIGS 2 B 2 A T L OsME & i IEHERTY) R OB S RGN T2 > ™ L
DIERTIC AT T E IR OB O A L

Approach taken by oceanography specialists toward building emergency system and an
lyzing radiocesium in bottom sediment

e s
IKEDA, Motoyoshit*

L E R
'Hokkaido University

20114E3 A 1 1 HICHE E 7R & ZIUCHE S R IFETHEUC X - T, BHHAKREHRRFEHISIE R S TR 220,
ZFThHOEMAEHIET LHLic, MEINBZHNHZ ST LERDEND, AH—THN., HEL LICERT 2 HHE
HDE R IIGEE A T BEEEROMRE EMICTHILE= 2 ) V7 RN HED 2 KHDETH 5, WBIEET
W7 AR BRZIG Y AT L2t E U, EFEE WS TSR 2 2 AR OER 2 Ulz, 2B ICHER Y b TR
ELTEWEEZ RS TORBEME Y Y LOE= 2V 7T V7R ED S LIS, BIFPFETY VRY I LE
B L. ED XS A7 0t X7z Tl EHERSYNC I ERFED AT LTe DG LT & e, W 75> 7 b 8
T NOT MY X AR, SR TS LT L2, U THKkD S EEIE Liz7r. S Sz
Te LW\ OWAE 72 LieET U T, &L ZE > T0a EHEE Lz,

F—T— F: Y E, RS AT I, HERY)
Keywords: radionuclide, emergency system, sediments
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= o — 5 )RR T U Ko T RIS I U 72 Cs-13 701 oD R[] D 255

Long-term behawor of Cs-137 activity in the ocean following the Fukushima Daiichi
Nuclear Power Plant Accident

AYE KR U HIL E R 2 PRy B L T R L A RIA Y dK PR L B Bl L I S L R R 3
TSUMUNE, Daisuké* : AOYAMA, Michio? ;: TSUBONO, Takaki ; TATEDA, Yutaka ; MISUMI, Kazuhlro1 . HAYAMI,
Hiroshi' ; TOYODA, Yasushi ; YOSHIDA, Yoshikatsti ; UEMATSU, Mitsuc®

LR THIRBITFEAT, ? SR, ° AU

LCentral Research Institute of Electric Power IndustBykushima University? Tokyo University

A series of accidents at the Fukushima Dai-ichi Nuclear Power Plant following the earthquake and tsunami of 11 March 2011
resulted in the release of radioactive materials to the ocean by two major pathways, direct release from the accident site ar
atmospheric deposition.

We reconstructed spatiotemporal variability of Cs-137 activity in the ocean by the comparison model simulations and observe
data. We employed a regional scale and the North Pacific scale oceanic dispersion models, an atmospheric transport model
sediment transport model, a dynamic biological compartment model for marine biota and river runoff model to investigate the
oceanic contamination.

Direct releases of Cs-137 were estimated for two years and six months after the accident by comparing simulated results ar
observed activities very close to the site. The estimated total amounts of directly released4aag ®Bq. Directly release
rate of Cs-137 decreased exponentially with time by the end of December 2012 and then, was almost constant. The daily relea
rate of Cs-137 was estimated to be 3.0 x 10°10 Bg/day by the end of September 2013. The activity of directly released Cs-13
was detectable only in the coastal zone after December 2012. Simulated Cs-137 activities attributable to direct release were
good agreement with observed activities, a result that implies the estimated direct release rate was reasonable, while there
no observed data of Cs-137 activity in the ocean from 11 to 21 March 2011. Observed data of marine biota should reflect th
history of Cs-137 activity in this early period. We reconstructed the history of Cs-137 activity in this early period by considering
atmospheric deposition, river input, rain water runoff from the 1F NPP site and absorption in sediment. The comparisons betwee
simulated Cs-137 activity of marine biota by a dynamic biological compartment and observed data also suggest that simulate
Cs-137 activity attributable to atmospheric deposition was underestimated in this early period. In addition, river runoff model
simulations suggest that the river flux of Cs-137 to the ocean was effective to the Cs-137 activity in the ocean in this early period
The sediment transport model simulations suggests that the inventory of Cs-137 in sediment was less than 10% of total releas:
Cs-137. Sediment is not dominant sink of Cs-137 in the ocean.

F—TU— N WEE R RET R, S E TV, 22U L 137
Keywords: Fukushima Daiichi NPP accident, Regional Ocean Model System, Cesium 137
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SR D Z 72 O O G Csih AHERY) D RFiL

Characteristics of radioactive Cs in reservoir sediment in lwaki, Fukushima prefecture

T o B 2 B R At 2 R !
AOI, Yusuke™* ; FUKUSHI, Keisuké ; TOMIHARA, Seiich® ; NAGAO, Seiyd ; ITONO, Taekd

U EBIRRERZERE, BIARIZENIZER], 2 SO, RAAIBSERES L > 2 —,2 7 0 7<) VS
!Graduate School of Natural Science and Technology, Kanazawa Univéhsitjtute of Nature and Environmental Technology,
Kanazawa University)Aquamarine Fukushima

20114 3 H. AL G EMHIEE & Z Ut S BRI K DB BRE R IREBEMAVKASIER TR L, Csz
LT BZROMGFHETTEDENNH TN, WERDLZOEMORO TENHEREI N, £ OWREICKD, Bt
Csid O THHIRI M LIMNCHL D AEN TOBENME SN TS, B RGIT (2013)13fliize =42V > 7
Ko THIE TN/ ZE BRI HRIE, Cs-137OYHHERIIIC X OIS NI DRI D & ERI>TW0Wa EME LT
W5, TOMHICH LTI, BlEEEICKZ RRBERTOHENSDREENEZ NS, TOMHERYIZE KD 1
MR, EREN, HELZLDTH B2, BEHE CsiBRTEDOH HBEREOET IEIGEL TWB EEZ 5N%,
AHIETIE. BERVDOEFOOMICET o AV I TRRE L. 20134 6 A5 20144 2 HE TOMHMIT 5[
HEREW) & T DMK E R Uz, T 0 XAV b b T K 0 BEE NIz HERS 9™ 2 G CsTBHERI-h )
B « ARZ2I - SEPIAINRHEE . FERINCRRGT L 72,

F—T— RGO D L, ), (R, T8, KR

Keywords: Radioactive Cs, Sediment, Erosion, Soil, Clay mineral
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R 1FH e O FRATR TN 350 2 Tt & 0 L O Eh fK O HERUIR R (i)

Deposition and Migration of Radioactive Cs in the Matsukawa Ura and Feeder Rivers,
Fukushima, Japan (Preliminary report)

PR B 1 5 5E 2 ; B MsE 3 Y598 A—BR 4 FE IS REES L SE R IR AL S AR | T SZ AT —JA] ©
KAMBAYASHI, Shota'* ;: ZHANG, Jil’]g2 : NARITA, Hisashi : SHIBANUMA, Seiichiro* ; SOMA-FUTABA FISHERIES
COOPERATION, Members

VEIR AR AR T A BE T, 2 & IR R ARG T AARSEET, 3 A4S, ¢ AR Et o — Xy 7, 5 HHISREE
W IR SR 1 ST

IGraduate School of Science and Engineering for Education, University of Toy@reduate School of Science and Engineer-
ing for Research, University of Toyam&School of Marine Science and Technology, Tokai UniversiGbec,’Soma-Futaba
Fisheries Cooperation Matsukawa Ura Branch

FOLE RS — 51583 (FDNPP)HIKIC X D 2 < ORI N BRI AREL L 7z, FDNPPX D i E 1, [
ICHERT LU T2 I Cs i) 117258 U R ICHE ST L TV B A BN, A CRERIRMHEHICAIE S
BN M G A 72 € 7V & U TR — YUK — R ORI I 2 U TEWE Ok A2 4 9 % C Lz HiY
& UTeo TRATFRNIM G H OHEREREUE 20134E 9 H X Dk L TT7> TH D, AL el BHAWIIEBICHBIR D,
HolE & B 721% Ge PR AR 82 W TIENBEIIE 217> 7co 7z, 20134 9 HLARTOMIEMFICBI L TE, SR
NERLUTOBHHERZ Wz JETISOIES B/ - FZNNCEN, FSICAIET 241 « H NA)ITmRED
JEEHE CsRIE N, H FANINICEBOTIESENA N MEZRERKEDZ < LIS DN THEHE CsIREEDD LTz,
RN DL CsEhia L KRS IZFROHHBID D O, I TEFEKENEINT % C &I & O [EHE CsiREAN D
LT3 &S REKE ORI S W) DT E RN & O )1 O YY) K O RHERYI DR AN A L TV 3
LEZBNS, Tz, HNANNCBOTHEMA N MMRICERI U 7ZHEREY)II SR A N > b Ef e HER AR LT
W% ERIRFICERTE CSIREMIR L TW e T L RS Nz, TSN A N MMEDHIKED 5 /KR % @2
BT EISENRL DX S Nc e EABNS, DLEDS, W=7 UK —EDRICIH T B BEHEE O
TASEARIC (iR E), MR EFEOBEFOYEULZHENRE S HF LG L TVE T EMYIENICE -T2, &I, [FRIC
B B HERTEYE R SEEZ K O ERINCHE T 2 e OIS RS2 Rl 2 & RIRHCYUKIRN ORI /KBS,
WEEERE 25T B,

F—T— R: BHEE > L, B, Yok
Keywords: Radioactive Cs, Matsukawa Ura, Brackish water area
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;gl/— FMEIEDGA LY > 2 Wic v b YU T Lol sy & 7Kk Sr-90E A\ D
Rapid determination of Radiostrontium in seawater sample using DGA Resin

FHEI 152 15 (e 5 2 /i e 3 5 L EfE Y
TAZOE, Hirofumi'* ; YAMAGATA, Takeyast? ; OBATA, Hajime® ; YAMADA, Masatoshi

VBARTR AHIE < EFRFR GBI, 2 HAK SRR, 3 U ARSI ZE T
Hnstitute of Radiation Emergency Medicine, Hirosaki Universitgollege of Humanities and Sciences, Nihon University,
3Atmosphere and Ocean Research Institute, the Tokyo University

20114 3 HICE E /B EHE — R I3 ENOHRIC X © 2 < OGN RIS Nz, gt va >
Y IMCB LU T KRG TORE LD D IEh o T2 8 O DIEGIKRM R KOFHIC & D EEHENOBENFZEINT
W3, LML, BEMER sa >y T LODHHADIEBICNETH 5128, FEILBTEIT—EDELNTWS, NEE
TIEFRIEHEREDRBEBDA F VAT LT, BV L (LD 1T S BN D D . VESEOIEME X %
Z  BIEANOARDIKIGRMETH > T2 AFETIEA B Y F I L-90DWEEHEE UTERT B4 v U7 LEER
WKEETAFL—MEEDGA LY VWA Lickh., AV I LEA N YF T LOMESEZZEIIC. £ R

YAN

7 1\-90 DA GRS 2 iR T LTc, 72 DGA LYV 72 V2 Te OIS K DRTEFHEICE U T EME 21T, 7
WS IRICHE 5 fERd L2 2Rk U Tz,

F—U—R: 2 VFILY0, Ay NI DL, S, K138, seawater
Keywords: Sr-90, Yttrium, Fuskuhima, Nuclear power plant, seawater
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IS T & ht?ﬁﬁﬁzﬁj‘ KN 1*’ YEERL - DURE X BT

Synchrotron radiation X-ray analyses of the radioactive single airborne particle emitted
by the Fukushima nuclear accide

BRI B5ME 1 BTEh s L R SR Y SR B 2 EaT OEED 3 HobE BEA 3
[IZAWA, Yushin'* ; ABE, Yoshlnari NAKALI, Izumi! ; TERADA, Yasuké ; ADACHI, Kouji? ; IGARASHI, Yasuhitd

LR A AT, 2JASRI/SPring-8F SO ST BB - IR SUGRIFZEH
1Tokyo University of Science,JASRI/SPring-82Meteorological Research Institute

RS RO T R & NI R O BREEBIRE 72 fRIA 9~ % 7o DI R BRI ZE DM TDh N TV B, UL L, JFFREERY
e, KREERBIICREL 2GS EIE O IEAKIE, WERIHEN TV ALY, TOERZHLMCT ST ik, FHYRFD
KEERBIC B 2 S EE DT> NANOZEZ M % LTS TEETH S, 7T T, AU CRFEFRIEHCY
REC, IR D T THIZE S NI R 7 LRI Z0SR & U TGS X SRES T 2110, JFRFEFHRIC X 0 K&UER
BT E N E O IE R 2 f#IHT 2 2 Lz HiNE L Tlgez i 7z,

IhrERENE. FHSEWIERER A LTV 3 H 14 H 52 15 HIC, D UEHRSMNZ CdE T ¢ )L Z— LIcHi
HENEEDEH W, TOT 4 IVER—56, A 7A=Y 2 L—2—Z W CHlEHED 1Riv29 > 70> 7 L.,
7O VIR Bl Teh T b 27— TICHEE LT & Oz [ EFERF ORIERRL & Uiz, WIE L SPring-8D BL37XU T
T, EPE% 15.0 keV R x)VF—F—FR) & 37.5keV (FHIxVF—E—R) IcHEALL, MZhZN01
mICEE U7z X 2 AWT, ECEHKIERESS ZDICHDE X 2 (XRF) A A=Y 2 J7%  {L2AIRRE L iSRS O
WZ1EDTDIT X SR EHES (XANES) [ #3K X #2E#HT (XRD) Hi #2175 72,

IS 15T 3 DO R F ORI Uy XRE A X— 2 ZOFER TR T ORI T CSOIFEZ S M TE T2,
THIC, UTDOXK D BRERBITEDNEIHTE— R THREE N, ZNENRTFICE IO L TWE T Ehrh o iz,

BI3x)VF—F—FK ! Cs, Ba, Te, Sn, Mo, Zr, Rb, Zn, Fe
KT )VF—F—FK : Fe, Mn, Cr, Zn, Ti

F IR FIC K o TIEZEHK DB DA D NIz, B ENTZtED S B Sn, Mo, Zn, FAZ DWW T XANES IC K B 1{t220KEE
IZEITolz b TA, INSDEEITRIIEBILBON T AMEKETIFEL TWA T EHHLMNI Rz, THIC, XRD
HEIC X DR T O EIREDNT ZfT o1z & T A, BITENEHIE Niah -z s, TEIVT 7 ATHB T EH5
Mmolze LLEDFERED, MHEI NI tEORFIX, BOHERYIRR 2T 2METHE EZ SN, Thb
ORI 2 ST T IFANOMEDS SR TR IS N, 2L itk AT ARETREERBE I SNz D
Th 3 LitimIF 5 iz,

F—T— F: BRI, G X BT, K& EE, s Mk

Keywords: Fukushima Daiichi nuclear power plant, Synchrotron radiation X-ray analysis, airborne particle, strong radioactive
particle
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KREULPRISD O & DDFHRVE
An approach to chemical reactions in the atmosphere

LR HA L
AOYAMA, Tomoo!* : WAKAZUKI, Yasutaka

VIR T AV b — TR E RS v 2 —
LCenter for Research in Isotopes and Environment Dynamics, University of Tsukuba

1. Introduction

We discuss an approximate approach to simulate time series reactions in the atmosphere. At first, we write a reaction ¢
definition time-t, as A+B=C. Next, we suppose that densities of the compounds are written by Gaussians. The Gaussian is
solution for general small particles diffusion processes. The time-t is discrete about the interval is dt. If 2 particles of compound
A and B are interacted within the interval, the reaction reaches equilibrium, and a compound C is generated.

2. Descriptions

Considering properties of the atmosphere, we adopt Gaussian having different parameters for the horizontal and vertice
directions.

GA{A}(r,2)=QA{A}exp{-aA (r-rA)%-5A(z-zA)?}, (1)

The suffix A corresponds to compound A. The Q is density and the unit is [M/volume] of compounds. In case of uncertain
compounds chemically, it is replaced by [kg/volume]. A vector r is for x- and y-coordinates, and z is for z-coordinate. The
function exp(whose arguments is 3-dimensional distance) is a kind of the volume. Eqg. (1) is a relation of [M]; that is, a reaction
equation, which is defined at any time.

The o and g (which are positive) are diffusion parameters and they depend with elapsed time from the generation. The
dependency is very complex and the evaluation is difficult. In the puff-model approach, it is calculated by many turbulence
parameters. However; we wonder that model is significant in case of very diffused case. We wish to adopt Lagrangian particle
(L-particles), where alpha-beta-parameters are not, and effects of the turbulence are expressed by random numbers.

L-particles are a finite volume of the air, and have no shape. Therefore; we redefine it to be Gaussian. The multiply of
Gaussians is a Gaussian; it is an appropriate function to express reactions.

Under the representation, alpha-beta-parameters are fixed coefficients to define a unit volume. They are a kind of mes
intervals. The re-defined Gaussians are moved by meteorological fields, as if they were L-particles. The Gaussian is like as
mesh-unit in Euler approach, which has a finite volume. They are in a space, and are moved by wind fields; however, they ar
not arranged orderly in Euler approach. Here, if the arrangement is introduced as following;

A transformation between L-particle and Euler-mesh:

Q(mesh coordinates)=Integf@A(r,z)G(on mesh)d},

{GA(r,z)}—{Q(on mesh).

The transformation seems to be usable to evaluate diffused mist.

3. Reactions

In an interval time, chemical equilibrium is,
Keq=[CJ/([Al[B]). (2)

For every times,

QA(t+dt)=QA(t)-QC(t), QB(t+dt)=QB(t)-QC(t), (3)

rA (t+dt)=rA (t)+{u,v}Adt+Rand(), (4)

ZA (t+dt)=ZA (t)+{w}Adt+Rand(), (5)

Where, a vectofu,v,w} is wind speeds. Rand() is normal distributed random numbers.
In another reaction, A+B=C+D, we get,
Keq=([C][D]/([AI[B]), (6)

Since the distributions of C and D are same at the first step,
GC=GD=(KeqGAGBY-°. (7)

4. Progress of the research
We try to simulate some reactions in the atmosphere now.
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Secular distribution of radioactive strontium concentration in the atmosphere after aftel
the accident of FD-NPP

g R TEREZ Y AR BN B 2 R S22 R AR dE 2 4 BB IRIES B T O B R !
ZHANG, Zi jian™* ; NINOMIYA, Kazuhlko1 TAKAHASHI, Naruhlto1 YAMAGUCHI, Yoshiaki? ; YOSHIMURA, Takasht
; SAITO, Takashi ; KITA, Kazuyuki* ; TSURUTA, Harud ; WATANABE, Akira® ; SHINOHARA, Atsush}

VRBRARCER AR AGERE, 2 RIRRET DA T A b —T 12—, 3 Mg ARG BRI AR, 4 SRR AR E B B
TAAREZERE, 5 UK ERS MBERTZET, © fE B RE

LGraduate School of Science, Osaka UnivergiRadioisotope Research Center, Osaka Univer&isiculty of Comprehensive
Human Sciences, Shokei Gakuin Universt@pllege of Science, Ibaraki UniversifyAtmosphere and Ocean Research Institute,
the University of TokyoSFukushima University
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20114 3 HICE X I B/ ESE — TR B O @R T X 0 BRI KEDOSHE cEM R E Nz, BifE
FT, IU#£ 131 I UL 134 137TOREEHEDOT—RIZLZ A HEINTVDS, /T, BIHFNTREICERT S
Ak rF L 90 (Sr-90)C B9 ¥R 1. Sr-90h%l B AR TH D | %m@zﬂﬁ®tbwﬁﬁﬁk%“%%m
E ORISR L T B T2DIHRIRE LTV RVODBIRTH %, BEIFE T IERERO K& 1 Sr-907 JIlE L 7z iF
BB UL BHEENTZ S0 ZF D%, KR TEDX I R FELDIETZ2O0ITEAEDLI>TEET
T SEIAN

FAL O 7 —71%, ¥ U < BIF Uz B L 2 O 72 0 Codbdi /b 20 Bl 2 VT iR AR T
RIS Nz 7 XX MHICEENS Sr-90Z2 8L, ZOBIZISNY 7 759 ROWIKY > FL—a oy 2—
(LSC) MW eF o Lra7¥lEic X hiE&E Lz,

(€S TEDED)

IT7RZANT 4 )VE—Y T YW Lz bic, F/KHT 324K RINZA L T Srzfhiit Uiz, B 5N
TRICLZZRINIAAD Srz 1 mghnZ 7z D BISHBHIK T 4M I T 3M #3840 Empord ™ Strontium Rad DiskZ i@ L T Sr
ZEFE L7z05, 0.02MO EDTAAKRIC X D Disk 5 A s v F v LAl Uz, CAUCHIEEZ N A CIaik 7z gt
IZUTeDBICkEA A 221/ 5 LTl LT Sr 2 87z, pHSICHRH® L7z EDTATAIRZ /15 LT3 T & T, RIRT
FAES % BB FE CRIE O L 75 % Pb-210%RA LTz, 3M OIEfEZEL T SrEEHEE., cnziiley >
W Ulzo LSCOEETF = L a7tzd THIE L., MEMRZH < T & T Sr-o0DiNRez & Lz, 1biem ik
KBTS SrOIRIZ ICP-MSIC X b ER LTz,

(iR

FALiF, 20114 3 ALIRICHESREE T, SR HH, )R, KBS TRIRE Nzl T, 7
WV = LPEARRIHARIC K D Cs-134 1372 EHE TN L7z B, 7 XA M2 TV EFHEBIC FRdD AW
Sr-90% 7 HT Uize #EET & HVIHOY > IV DN TR IIADO 75 5T HKMN S 1 F1EE TOWL DO DRZ 7 H L
EfARICH 2% Sr-90DZ b 2Bll Uiz & T A, K ORBICHEV Sr-90/Cs-13TATRELL D R 2 A H % T & A
SMMCTEo Tz, HETIEZNED Sr-90DIEEDZE(L, Cs-137& DLLDOZELIC DOV TETET %,
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Tt 2 I D RS ARAY & SARSRIT DR % N :
Correlation between Atmospheric Re-entrainment of Radioactive Cs and Meteorologica

Phenomena Conditions.
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1. ILCBIC

20114F 3 A 11 H OB T A MR O IE U Te B BB — AR HERIC & > T KEDOBREHEYE ANBREE I ik
HEN Tz, S NS E IR RIS X > THEREEE, JLE L. RGNS TESOMIEICILE S 5. T LIzt
7 LR EE EIC K o TRAHPABERE L TW5, BIEOKRGHEY & LO KRG REEE D2 8)IE IS HREIC X %
EWhjlzbEZ26N%, LHL, ZTORAHZXLEEENTH O RKIZHLN TRV, S5HDORKGINSREEREZ T THN X,
B > LOFBRMA 1= X LZERT 508N 5,

tHhOY Y NIM RIS T B EEE S D, TR PO St S Lok E D B X B8O BRIk -
T 2 KGHEREN E DX 5 BAREM FTEDL SWET > TWAOMHEMNCT S T L BAMFEOHN LT %,

2. BITE

TR 244 12 A 5, RITHT FEREHIX O LERHRE T Z 0 Y RlicBW T, 7T8DONAR) a— LI 7
T =7 TR > Y LORSKISHFRERIEZBIIIL TV b, ART V2 —TI7 )V V2t U, KEUBEREER
ZRES B TOWERY > T ) T HRIORERS 5 TH 2 C & T 24 KO FHRGIETRERE (Ba/m3) 2K 5,
JEGH S = ARG 2 T 3@ THE L T 5, k& TDR 2Uk7at 2 DN THEL T 3,

3. MEER 2D LRI DF it & AR OB R

7 Y VRIRERI O o 7 WO RGBS RER I IZ TN A D NI, 25 (1 2 A) IBWV T, kI
REBHBERIEDE— T WA ENTz, £HF (35 H) TRHyMIF AR FICKABESERIEDO Y= B bnic, H
7= (6-9 H) TIEHAAL IS RXUBESHBEIRIE D E— I DB B NIz, TOFRERD HFHIC K > THEHMEL 2D LOEIkIZ R
B, HIRBA N AL REELEZIBNS,

LD, MERBFE L TWE 4, HER DD BN SIS K 2 EE L 2T LOBREO ATREME I M TERWA, K
SUBSREIRIE DI A S N e, BFEORCBENERIE & JHEIZEMBTH > 7z, UL, HERIFORER 71 = X L
R OEERHE (JBIC K> THIRICINZ BN BI61) OH S BIMEN S 33 LLH U TORBEDEINT % &0 5 Al A 5
N9 REBERERIZ I EUEOHEIN & BRI TH > 7o Ko T HIEBR IS K 2 EHEE 2 LOFREIC A THLD
RIS KD HRBDEC > TWB EEADBND, HFICEWTHDL NI KU RERE ORI {0 ¥ — 7 D FIAIX
TR TH B ETRL TR, RIS RERE & RISV TH > oo D AICHEFTIILT - HF L3RI D PR
AANZXLIMFEAE L, B2 LoMKE HER F TR ARVWEEZI 5N,

TR AI TEORE L P T OERA P ab B AN HHKTO/NEWEREEICEW T, ittt Y LORSH
RBUC TG LT 20, OHIKIC K 2 BIRMOEDRE W EEZ NS,

4. FI/THRBRIENTIC K % it > D Lo EERiA OB

BUE, & EH— I I3EEID 5 I & N7 22 < BLO w5 TREMRARHT ORGER & IRTINT i S X ORI s A S AL
729 Y RITTBII U T2 oD LORKBEHREREIC DV T L T3, TORRED. Bttt Y LDJR
FH 5 OEHIAOFRIC OV TMET2 L ZHNET %,

F—U— R R D L, REKIREL, #8555 — R, B GRE
Keywords: Radioactive Cs, Atmospheric Re-entrainment, Fukushima Daiichi Nuclear Plant accident, Environmental Radioac-:
tivity
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RIS ULIRVIHT TR S N7 RAUBENREIRIZ &, =7 1)Uk & DRIGROHAEE
Estimate of relationship between composition of aerosol and radioactive cesium observe
in Namie Town, Fukushima Pref.

HI et 1 dE Rz b R L KRB B+ 1 HKk =58 2 AP BN 3 = 1 BB 3 J@aT J6A] 3 KRR it
JUS PEN 5 5 150 ° ;S S L HER S 5 KN 1 6 (LBl JEEE O BRI R T R RE T A R S TR
e A IES Y B 410

TANAKA, Misako'* ; KITA, Kazuyuki! ; KINASE, Takeshi ; KINO, Himiko! ; DEMIZU, Hiroyuki? ; IGARASHI, Yasuhit¢
; MIKAMI, Masao?® ; ADACHI, Kouji® ; KIMURA, Toru'! ; KAWASHIMA, Hiroto* ; YOSHIDA, Naohir@ ; TOYODA,
Sakaé ; YAMADA, Keita® ; OKOCHI, Hirosf ; YAMANOKOSHI, Eri® ; SHINOHARA, Atsushi ; NINOMIYA, Kazuhiko” ;
NAKAI, Izumi® ; ABE, Yoshinarf ; ISHIZUKA, Masahidé ; ONDA, Yuichi'°

VIR ER AR LA SERY, 2 SR LA, 3 SRS, * RREIRNT KA S AT LR AEA A5, 5 U TR
AR AR, © BURBHOAE B AR BINE T2, 7 KRR ARG AR, 8 BROGURRIR A B, © &) 1IRY:
TAER, O SR T AV b — TR B S v 2 — P MRS by 2 R

IFaculty of Science, Ibaraki UniversityFaculty of Engineering, Ibaraki UniversityMeteorology Research InstitutéAkita
Prefectural University Interdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Techritfagulty

of Science and Engineering, Waseda UniversiGraduate school of Science, Osaka UniversiBaculty of Science, Tokyo
University of Science?Faculty of Engineering, Kagawa University,Center for Research in Isotopes and Environmental Dy-
namics, Tsukuba University! ATOX Co., Ltd.

WHENRER R IREBERORRIC K > T, KEOBHMEYENERERARM ENAE - fHAEICHmSE L, 5%
OB IR T 2 Tzdlc, HIRICHLE LTINS R ED X S ICBITT 20 ETIVFIC K> TERBMICET T &
MEETH S, BEEEY T LOBITICHEN T, RAERBEEHTERWREIZRZLTWVWS, LHL, Z8Z8H
AT 2 o LOEK L 22 7 0V )ik & A Z A LOMENAR+ 37k iz, EELIZEATOERW,

Z T T, YT LB L ST OV )VIEEOZE 2 i UMHBZ RS & &8I, PMFIEIC X > THETREIERE
ANDHELENRKEZEOKEFIIHFANERZHEE Lize PMFIEZREER & AR E BT —2 2 5.2 % 2 & TZ O
HOEFZFHHT 2 XS BN TOTa T 7 A IV ENTHGZHET LA TH . {FET2DERNTOEDHT
HZOTHRELTOIEh > HREORALWHTE S,

BEH—FRED BRI 30km DI H B IRV EFRGRE RSB T TEDNA R a—LIT7Y 275 —"T 24K T
EDRKY TV T 2ITO. FRUCK S T 1 HRREEO RGUSREIRIE 2155, [HRHC, K&V > 7Y > 7 & Eiiss
DEH/NE TROAREZEL T OV IVBICHEBEZ T OV IVDORERZZNFNT T v I hH—R VB Z2BLUOCHIV T —
T RIS K> THHEMICHE L TEO, ErUEEA 87 Z (ELP)IC K > ThHi 72 L, &£ AT —Y OERZEHITE
TEHC LTIV IVORERNOEEBS X OCEEZAEL TWV3,

Flee AR a— LTV VT S5—BIXONAT—RA VI ZTHELZT IV Z FOZT7aYV IV DONTA %
vrax b II 7 KB RITS e

SlENE 20134 3 H L 8 HDOBE L HOY VT IVIC DWW T DI 217> TR 2 3£ T 5,

HIEE L ARWFFEE SR AR B TS 241100031 FEH VI ORI « ILECETE S X CREmMHAEH OBEfE ] D)
REZITZEDTT, VLIRS OMICESZETH LT RFE>TW0EEL DN RICHEIEHB L EIFET,

F—U— F: EHE—REHY, BB RE
Keywords: Fukushima daiichi nuclear plant accident, environmental radioactivity

1/1



