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1. BFERCR

IEBWOHRETH LY any e, EHEHHE L FEEHO N A O HEREMAEL T
WB 7D, RS Y ARV A L - BREA IR T 2R A C LSRR I
TWwb, ¥7z, BEEAZ T2z 0 bEEREZMRET 2722l 552 T, &%
MRARER 258 - 168 3 2 U & o ¥ 2 O BYRE & LGN IC B © & 2 RTREMED B % . AN
et mMEFEHTFNFEER» L 11km IS OFMKA WG VWICAER T2 any 7
EEREL. AR L1C 137Cs DIER & RFE - BERLEFNARDIN % T L 72, Z OFER.
JEFTRCH S 137Cs BRI Nz, 2D e b, Filtk 6.5 FE1F0E L -HSIc B
Th. AV FIFEREZR 137Cs BFTEL . BYHE#HZ N L T/ E~EITL T 5 2 L3
b birot, Tz, BN LMD 7 i3 2 137Cs DL & HfSFTIEE (Tag) %
HlE L 725, BeEtiE SR b o7z, 2 DfERIT. TERED 137Cs o1
—AICER L T, 7 EDHEID 137Cs IRENMIET LDVl EARERKD 108 LTHZ
bId, —J7. KFE - BRLERNMAELIZ, RN LIREC THEEIRD b/, ZOf
R, g s 2T 28ERPEL L PRI N, SHIOFEED L, S
DY avwyrEx, EYFIHTATRES 137Cs ORISR L A2 LRSI N, $i2. 7
EDMREER, WIL BT 2 BHE D O A R EER AT 2 2 LR S h, 2
137Cs DRBATRIBDOFFE A WHIC LTV 3 2 LRI Nz, Sk, 7 EDHERE 2 5 BH
WA EDI L bHBELPMLETH 5, RIFFTHERIZ, Bl X5 (Tanakaetal., 2021)
ELTRAERLT,
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2. FEREWXLY Ak

2020 4F 4 H2A2 5 2021 3 HE CICHfE 7 v — 7ic & 0 FR I N3¢ Gitfeic ERAN i X 2 Bk a3
FLENTWBEHD, b LLIIMFREMARES - RAMEERIHZF A>TV D, ZIFOMLEET),

Tanaka, S., Kinouchi, T., Fujii, T. et al. Observation of morphological abnormalities
in silkworm pupae after feeding

137CsCl-supplemented diet to evaluate the effects of low dose-rate exposure. Sci. Rep.
10, 16055 (2020). https://doi.org/10.1038/s41598-020-72882-y.

Tanaka S, Kakinuma H, Adati T, Atarashi-andoh M. Transfer of 137Cs to web-building

spiders, Nephila clavata, and its pathways: a preliminary study using stable carbon and

nitrogen isotope analyses. J. Nucl. Sci. Technol. in press. (2021).
https://doi.org/10.1080/00223131.2021.1894255
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1. BFERCR

Radioactive cesium (Cs-137) released by the Fukushima Daiichi Nuclear Power Plant
accident was deposited widely in the environment including headwater forest ecosystem.
species. In order to understand the temporal change of Cs-137 contamination for the
ecosystem management, we conducted the monitoring of 137Cs activity concentration in two
forest-stream ecosystems with different initial deposition in 2012-13 and 2016-17. Ecosystem
components such as surface soil and cedar litter, and insect and fish species were collected for
four seasons during the two time periods. We were planning to conduct the same series of
sampling in 2020, but we could not because of the COVID-19 pandemic. Instead, we
conducted analysis of temporal change of Cs-137 activity concentration with previously
collected data. Cs-137 activity concentration decreased significantly between the two
sampling periods in the both ecosystems for all the ecosystem components. Significant
difference was observed in the contamination level between forest and stream ecosystem in
2012-13, while it became relatively homogeneous in 2016-17. Ecological half-life calculated
for the ecosystem components were between 1.5-19.3 year, demonstrating the trend that soil
accumulating most of the Cs-137 in the ecosystem as previous studies. Our study results also
indicated that stream insect species feeding FPOM maintain relatively high 137Cs activity
concentration possibly because of the Cs-137 attached to the organic or mineral particles
suspended in the stream water. Comparing the difference of ecological half-lives calculated
for the two ecosystems, the faster elimination of Cs-137 in the forest components in the less
contaminated ecosystem was observed, associated with remarkable trend of Cs-137
accumulation by the surface soil with the longest ecological half-life. The results of this study
suggests that the majority of Cs-137 in the forest environment will remain in the surface soil
for the next decades, providing Cs-137 to both forest and stream ecosystems. This result
suggests the importance of the forest management of the headwater ecosystem to avoid

discharge of highly contaminated soil to the downstream area.
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2020 44 25 2021 4E 3 HE CICHIE 72— 7 I & 0 R X -3 (e ERAN I X 2 B 2380
INTVBE LD, b LLIIFEREE - RAMFEELHEZ A>T E b0, ZEEOWMXLEED),
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1. BFERCR

Sr-90 (90Sr) @ AfAic 313 2 ERhRIKLNF 18 £ L 70— 100 HTH % 137Cs Ic~TE
Wiz EROWNEEIE K 2732 LT 90Sr EEAKEO —DICMED T bitTWwb,
B HHE S O R HIE 1L 90Sr OERIGENEHI R CEREE =2 ) v /2o T& /2, 20D
fERE Iz <, 90Sr DFHIIMTEL LT, BNRE & FREESEERET) 2 H 3 2 EER
BESHT (AMS) 12 X% 90Sr 0o FiE ol & ERLZMIRAREE S IFHIEL T 2,
AMS E TR RACEHR OB R 2 L 0 LI UBE T & | 220 B HUIIE & [ DR
RS &2 2 T & 2 A[REMEDS H 5, WTFEANERTE O IZFUBCRY: D 6MV s &= ik 12 T E 4]
D AMS I X % 90Sr DHMITE Z kY & £ 7z [1], AFVETIIHHFEROFMALICHT T, B
Ak JAEA ORURREIRBEEYESE) OMEL v 4 — VYV R¥ED X v 7 LESR X
(VERA Laboratory) THjfiL 7z,

TR BERRYERL (IAEA), BUNBEERBIARHEYIE (Moss-soil (IAEA-447); Beef bone (IAEA-
A-12)), U HERERNE BoAgaER (IAEA TEL-2015, 2016) 1w o4 7z3 0kt (Syrian soil
(Sample 5); Tap water (Sample 2)) Z (LUl L, VERA Laboratory ® 3 MV AMS %%i& ©
90Sr ZMITE L 720 Z OIIFHERATELICIX AMS & L CiIHT L\ FEESH 274 (VT2
v a2 v+ Nd:YAGlaser) 23%E( & 0T 2 728 Gl © AMS 255E X 0 3 203 90Zr
#hrECc& % (Zr @ suppression factor I >1010 atoms), [FE{AGREHT 450°CTIiL L., 1
mg Sr AR Z 70 L C 250°CC 4 Wyfalitf et iz, 0.45 u mPTFE T2 L 72, WAk}
% Sr resin (2 mL; 50 —100 pm, Eichrom) (CE# L T Sr #8E L. 0.01M HERAHE D Sr
7 77 a v EEERRERICE L A 4 v (2 mL; MCl Gel CAO8P, =37
IAV) IR Zr HEL 7o, RHE L 72 SrIBIRIC 46 —48% 7 v BRI L CIULR & 2k
L, =&/ =Tk, 50°CTHMEL 72,

LoD IBIRIC I\ T Zr 12 99— 100% 57 Hff - FrE X 415 —75 T, Srid 80—98% (B X
Nz OB ICE W TREINGRD o7 Zr ODEITHRA T 1012 atoms & BAE
DO, Li%EAMS v 2T LD Zr frERES) (1013 atoms) X W A% R 25MHTH L, K
FET B HEIE I U 2 MR <0.08 mBq (90Sr/Sr <5 X 10-15) &K L 7z, #fFZE(R
KF DI X BEITHIZECTIE 7 v AL D K EI G A3 ~30% & KD o 7253, Ca3 mg Z ANl
T2 28 TT7 AL D A REIED 99%ICKEINDE T EBHL IR 272D T, S
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BRERLAEFETLE =7y P 2FRL, MIEZERT 2 FETHL. AMS ILHF 2
90Sr/88Sr Lbffi1F 1< e 7 B dEY) ' (10-14, 10-13, 10-12, 10-11) i IAEA-TEL-2016-
Sample 2 (Tap water) X UF 90Sr JRSTREARHER 2> H B L 72, BREEEL (Moss-soil; Beef
bone; Syrian soil) DHIEREIL 6-10% T, FF L RHIEME IZTAFME & 2222 O HiPHN T3
L7z,

2. FELEWX) A b

2020 4E 4 A5 2021 4 3 H £ TICHFFE 2 A — 71 X 0 FR & Nisl GBEFIC ERAN (1T X 2 Bk A3
LINTWD b0, b L RIFEREE - ZAMEESIRFICA> T2 b0, ZHFOGMLZED),

Sasa, K., Honda, M., Hosoya, S., Takahashi, T., Takano, K., Ochiai, Y., Sakaguchi, A.,
Kurita, S., Satou, Y., Sueki, K. (2021) A sensitive method for Sr-90 analysis by

accelerator mass spectrometry. J. Nucl. Sci. Technol., 58:1, 72-79.
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1. BFERCR

B — T I BT O FEHIC X - THUH & N2 i E o B35 © o B 1788 o fi#
Wi, KEEE SGUREORNEZ T 2 LcHEETH 2. AFE 137Cs KEHE T
i, W oREE & & b ICHRHK R ORI T HIMICH 5 (Taniguchietal., 2019). LA L
B h, FHEDHAT 2 SEMIFIC BV CIE, % QW I I B 2 01032 5ol &
T3 (B2 Tsujietal., 2016). % OREFEIIFFAITIC S SHFTHNIC S 572 Y, KIS FHRMIE
TR, FRBERBERGE L T b RN ICATERE 137Cs AR K & ik LT 1 ML R
JEA EA LT3 (Iwagami et al,, 2019). % DEATHIZICINIE, D &iE, HIKRIC
#HHI 2 ) 2 =200 137Cs DHEHBRVED o T02dDLEZ LML (Sakai et al,
2016; Kurihara et al., 2020). L2>L72255, KRB ICH T 3B AL ZIctE S i
AR O RS, WK Y % —2 ik~ 137Cs OBFT2 b 7 b TRROMEMIEH 5 3
DD, FEEOBENA <Y bicksw, fitkdo 137Cs REO FREEE %, Bh#E3 27K
BRRL Y X2 — b OEHLBREOME Z REHCZ B3 2 2 & Tt L 2019813 <, FfEH
BER B L BBRTH S, 2Dk», APETR, WEF T REFRRORE
22T 7 BRI AT 2 L, ISR 5 ACTERL L ) & — 2 & 0 137Cs FiH o Wil
b, BEMEHC T2 137Cs WE LRO AN =X a2 Wbpicd 22 b2 HE L. 20
FIHY % ST 5 72012, RERIGIC BURIF ASE K & h 5 BRMRIRDRIR D U & — 30k & T T, 3
BREICHE VT, B AR E e T 137Cs OB E T o2 £, 4 v R —
PN H AT ' HCTBSIRIL O &, ArcGIS I X 2 ZE[IfFT 2 i 5 < & T, [FEMIKE
BT EfTmEOIRKREY EEL L=, £ L C, BEMRERICHRB/KPDOBEGFRE 137Cs 2
B LAY 2HERE, V& —2 50 137Cs i & ACCEIR OBLE 2 b B L 72,

AR R, 137Cs OEHUEE RO IR (R0 1 ) <l <, Zoki
WL o7, B (100 rpm) DA & EREE (0 rpm) OBETIE, SEOEIICA X 72
ERROGD o7, o1, EHEE TR (A 24 REER) © 137Cs OIEHERIRR
T33.7%TH-7z. 2hid, BHHRAEEEZD 137Cs BOKRIEHRY £ —ick-oTnwb L%
RLUTw B, WIS T 3Rk, 180K, e FADIRONRA 2 £I8T 5 721 T,
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FERFF O KFRIERRE 137Cs IREAZ BT 23 TE b o7z, 7, Kb D
137Cs OBLHIfE & GHRMEOEL, FAKEHETRE S ko7, THHD T b, EIRKHICIE
W 3T 5 137Cs iz, V 2 —EJio 137Cs 23iHi/KICAmI I Tnwd ¢EZ b
5. £z, MHEPE KT 2 IcoN T, BRI IZIEBEIEIICIAR 35 2 L399 d o 7=,
Iz L, BMMEREMRKRICERLAZY 2 — L oEMEEAML, V=250
137Cs DEHPMEEZI NE Z L HZTRBL TS, Thbb, BWNKRHIC—RNICEK & h 2 i
MHFTRIC X > TE L DEBETY £ =25 137Cs AT 2 2 & 23, BEMHERCiEK
HOEAFRE 137Cs IR EA T 2 E KD —DoTH B LE 2 b,

2. FRKw XY A b
2020 FE 4 A2 5 2021 E 3 HE CICififE 2 — 7 & Y BRI =3 Gl ERAN 12 X 2 BhaasBAED

INTVEHD, b LIFIRAEE - ZAMRELIHLFICA -T2 b0, XHFOHLEED),
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1. BFERCR

Ry P ABWTH L~ H L4 (Pseudopleuronectes yokohamae) Tl HEHDOFE, KL
ZIHLERE ICRA X 2B TFES 5. AW TR, HILGE ICERE DN > 7 4
(137Cs) & TIFEL2EA L 256, BELO 137Cs BHELEREEZ N L Tea L 4D
ffRic 137Cs TS 2 2B IC O W TIBEERZ TG L 2. fH U, BAEK
FiL Ok, 12.3~19.9° C o#ificZ8) <70 HEE L. 137Cs 2 & LiE L%
RE7-ARFR (137Cs JBEE; #4925 Bg/kg-dry) %5 2 7-ilBRIX (R3X) & —xBd&faet
(137Cs #4FE; #9 0.156 Bq/kg-dry) %5 2 72 0HHAX (C3 [X) 2 FE L7z, ¥ v FAZEM
FC X 2> 5 10 EARERALL | Pl % BR < k% £ & o THshZ E 72 13K L 7212, 137Cs
BEOMTEZITo7-, C3 XofEMAD 137Cs I, FEHMS., 2Led Tl
(0.102~0.162 Bq/kg-wet) THEFE L 7z icxt L, R3 XTIdfAE 7 HH < 0.285Bq/kg-wet
TR L7, 0.280~0.305 Bq/kg-wet DHIFHCHER L7, % 7=WKICNT 2 fafko
137Cs DI, FEMMZML TCIX LY RIXDFBEMEZR LTz, RIFFEOHK
Brb, vahfr 4 iR, figicttuiEELZHEEICRA SRS 2B R Alko 137Cs
RECD h b 38 75:& FLCWB eI N, 5T, BELD 137Cs 23H{L
WEZN L TARKICKITTEORES, HLRENTIEK LD 137Cs 285FHET 2 2 1 =
R LD WTHRET T 2 BEBDH 5,

2. FEKImXY A b
2020 4E 4 A5 2021 43 A E TIRWFEE /0 — 710 X 0 E X -3¢ (BB ERAN 12 X 2 B A8

INTW2E b, b LLIRFEREKEE - ZAMFEELHLZF A>T b0, ZHFOMXEED),
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1. WHEscReERE
i By AL ERIC & 2 AJ1H 1E L VUK DPASEMIER I CH V. L DRAMOREL L 5> T 5,
ARFERTIE, T LIZRKBOREETH 5+ 7 Mugil cephalus 35 X TN 2 X F Lateolabrax
japonicus IC&HH L. € > v &4 (BUF, 137Cs) B L B OBREZHO T 5 2 &
ZHIE L7z, 2019 4 7 H~2020 4 11 A ofic, WIBHICE W T, ©—24 b a—Ufd,
fffs L OBMIC LY, K7, AXF 2L 72, K4 XOHIE L ENEVOBIE 21T -
Tete. MAD 137Cs WEZBIE L 7z FT7OBNEMIEIT M) XALTvETH o7z, A
X ¥ O FNEYNE, MR (@R 400mm Kiw) TIE 7 TP a e, KA (R
400mm LA E) TEIA=ZRZETHo7%, FT7BLPAXFD 137Cs IBREOHIFHIZ, ThZ
7.0.97-2.07 X 1.17-11.7 Bq/kg TH V. HEAENTR SN~ (P <005 Y412z
Vv DNENHIRRE) s T 0 DRSS, BIEDE VD 137Cs IR ICE % 5 2 T\ 2 AlHE
HHREz b,

2. FFRaw() AT
2020 4 4 A2 5 2021 4F 3 H F TIfigE 70— 7ic & 0 R S N7z GiEEIC ERAN I X 2 B 28

INTVE b0, b LIFIRAREE - ZAMRE I LZFIC A>T b0, XEFOHMILEET),
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1. BFERCR

[The burned area extracting in Chernobyl Exclusion Zone using Random Forest]

The Chernobyl nuclear power plant accident that happened in 1986 is the largest source of
anthropogenic radionuclides released into the environment in history. In recent 20 years, the
climate and land-use changes have increased the risk of large forest fires around the territory
of the Chernobyl exclusion zone (CEZ). Since the precise burn area extracting is the basis and
precondition of the estimation of the biomass burning emission and analysis of the second
diffusion of radioactive residuals released from the nuclear accident. In this study, we
established a burned area extracting method based on the random forest (RF) algorithm using
the Moderate Resolution Imaging Spectroradiometer (MODIS) MOD09GA / MYD09GA
and LANDSAT -7 ETM+ /-8 OLI images. The field observation in 2015 and MODIS
MOD14A1 product were adopted to generate sampling points for RF. The difference
reflectance of near-infrared band and difference in vegetation indices (NDVI, NBR, NDWTI)
between pre- and post-fire imagery were calculated to train the RF classifier. Moreover, the
historical burned area in 2015 and 2020 were detected using the trained RF classifier. The
preliminary results of the identified burned area show good consistency with the MODIS
MCD64A1.006 product and FireCCI51product. And RF algorithm-based burned area
detection can detect the relatively small fire scares compared to the two existing products.
Especially the RF using LANDSAT products can detect the small fires since the fine spatial

resolution.

[Development of distributed hydrological model based]

To simulate radioactive transports in CES, we first developed a distributed hydrological model
that integrates a land surface model SiBUC and river routing module. The model covers the
entire upstream of Kyiv, and can simulate water budget and river discharge over the entire

catchment. We prepared the necessary input data for the simulation: soil properties, land
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cover, leaf area index, meteorological forcing, and elevation data. The model produced long-

team surface hydrological variables successfully.

2. FREWXLY Ak

2020 44 25 2021 4E 3 HE CICHIE 72— 7 I k 0 R X -3 @i ERAN I X 2 B 2380
INTVBELD, b LLIIFEREE - RAMERELHEZ A>T E b0, REEOWMXEED),
N/A
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1. BFERCR

HHREBNIEEE R T IREIERD S 10 F25808 T 2 25, K72 ICHED S EHER >
v LM E L, KIS E TR KA QL TREEEIC X ) EREECTCH 5, 72, WK
MEZEICE T 2 ERFGIIWIINEIETHY, I FEFOLEEREALTCNE T &2
O, EEBRBEIC X 2Oy Y LOBRICH ELH L LFEZOLNT VS, £ I TR
W CIRBECEBEMOMA Z/{ 2 -0, F—AKRMICEER ST 2WI L HEICET 5V < A
D 137Cs IRFEDPAMER % Heik L. e HlRERR 1< 351 2 SRIER 2 IE L 72,

A 3R S IR EEA S T 2 2 KT E L, 2017 425 2020 4E122 0 CREJILEGRR
OB X L (AT X 200 RO X LB LI Ty~ A DREZ T o7, X LB WT
FRILAEBIDIC K DY~ AZE L7z, Wi CldER Y ay - itk ¥y
SRAZP L 72, RIL v =2 3Rk, AR, fhE. BNEYZHEL, 7 r~=v L4
BRI X 0 )OI FI R, KET) 2. £ 2o URHIH S (B, Kz &
$9)D 137Cs IBEZHE L 72, ¥~ A D 137Cs I D A % FE B0 B2 &K | Wil
Ko O BRI A BHE L, X2l coy~ Ao 137Cs REOFPFFEIC D W
THRET L 7=,

2017 £ 5 2020 FFIC TR I N2 Y~ X Z X LT 44 B, W)IIT 273 BTH o
Too TUOHEREINO Y~ A D 137Cs IRE O MEN Z KD - L & A, PEZHIG L 72 2017
AT DFT 8 F LT R A o 723, 2020 FE DR TIZ X LT T 2 & 23R
TN Tz, AREERYEEI L & 20T 1571 H, )1 270 H L RE I, X LI CTHREER)
PIIADR <. X LTI > 7 20T X B BRI L~ EWHE T 3 AT REME 2SR
XN,

ZLHE TN OV A DEREMBENN L2 5, ZLWMOITBPHEICKE N &2
e & L7z (t-test, p<0.05), T DFER T, Y~ AEIEHR ZRIA IR L, ) IIFRE R & Fii il
CTHEBLZENRECERRY, RREXRL 2O THIEEZLND,

—MRICHBHORBE M v v LREICE A XGERBA SN 20, FEOKERED
Y= ADY A4 ZNRAE MG L 72855, W) TR A LIRS A X EAHEcH 0 | FHE
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137Cs FEO EER O EHBERBIC O W CTIIRRET TH . HRITY = A DEED 137Cs 2
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7 Fv (222Rn) - b v v (220Rn) 13, HEBIPEAF DTV T LOBEHEEIC X > TE
FRE A, WO KRIC X o TREIAYE D b BIRFIcHITd 5, 2k T FRIH» K 3.8
HEREWwZ FricowTlt, FEEYE? b KAF~DOBITICO VTS K OfFERThb LT
VB, RS 56 B L v b u it onwTlE, WIEEHIR D o nEkTh 5, 1F
BIICIE, 7V A EEUDIRABHLTWS, 172, RO REGLER, SnwI Yy
LREEZFET LML NTED, JF Y- bavifRICGEL 7 4 =V FTH B, A
T, PovaEANRELT, turybsXUs Py olEEwER > Kah~oBiTE
(BURMREBD % FERIICFHET 2 2 L 2 HI9 & L7z,

7 Vv bu UHGREREOFHIIC X, 13 - BAT T Y 4 (228Ra, 226Ra) RS X
OFEHBHENORGT 7 Py - b e VIREXRKHETH 2, fEER S X MR ICE W CHlE
AETH 2 13 - BB R RIS 2, REHIEZBLEE 21T\, 797 LEESHY v 7
L& BORMREGEM SEER 3~ 7 VIS L 72 V7 DRSS v It 77 25 v
IREICEF L, MEBRED Ge PEMBBHER % VT 80,000 HOHEZITV. 7YV 4
R % ER L7, HORRBEHE R Y~ 7 it BFiBkKFIC <. A S L HEiHEN 5
Fv-btmve=2ZHnT, KAFZ Vv - e viEEOHEZITo7/z, 2L DfERD
S BORIREL D FFAM % 54 72

BORIRECE Gl 3 % 7- © LB R BEHRBRNO b v VIEBEAHIE T 2 -0 1c, %R, R
=y b, BEREMNS Py - bryE= 200k 2 ERELEEL -, BHASICIE,
AR IR R o e B o 138 A R 2 mm DA IchE— L TEA L 72, B A2 S 72 FfHic
bleoT, 1 KO 7 Fv - FrVviBERIIE L, FFRIC, HHEAABNORE, BE,
SHEZRBIE L 720 KOG E2ZEZ T3 RIOWERITo 72, MIEDHE, EERRHND T F Vi
FEIR IR o C R LAz, — AT, PerVvEBERECETHER L, CoZtrb T
FYRBIIEFICHETE TWEA, e VIRBEIZIECE T W 2 RB Ik, £
DERE LT, FEHof o v2kRiEr=y PNTHEEL, RHTEAro72LEZL
N5, COHERELT, MEEZARKELTLIIL, RiEBx2=y F2HEL T2 R ERET
bz, FoN 7 FYBEZRHWT, 7 FVvEUREEE R L 72, FHEICE W, HIE
fllhr b B L %2 5 RRREIC D > TREICH VT F VERFEREZ 2L 2, 2ok, #iX



Y-20-09

fth b B L %2 5 RHBREIC D o TREFEICE VT F VG2 L 2, 20k, #iX
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ST 2 RN, WIERICH T 2HADEATH D Z LB RBI N, 2T, FHAKD
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& B R BT RIKR X, RE X LK Z Pl e U CREESREYI TH 2 F v AL F
¥ v b7 4 v a (Ictalurus punctatus) DEAESFHAEIC X 0 2BITHER L T 2 \TEEHE
BRI T2, KRR, FIERBRIIROE R X LI\ C KD IS OHEE
L O Z D2 o v LR R L 7z, NG OfEE I ITBER T L A Y —FiE GEE
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AHOCTEET LA ZRE L7, AR 5-7TH) 28T 4H 19H»57H 26 H
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friE 7 — 2 DHYSITHIN L 72, HIRL 7 — &2 20 & FEBEHITI R I D 1-2 & FT D Bk i i
FOREREEE R £ 2 (AR 2 EBI S S iz, 2 AR WTERE O Z &) 3G Ic/hE < 7Y,
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Assessment of Radionuclide Content in Environmental Sample

from West Borneo
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1. BFERCR

Due to the importance of radiocesium monitoring in water body, several method for

cesium extraction has been established including the use of potassium-nickelhexacyanoferrate
(KniFC) in which incorporated into a modified polyacrylonitrile (PAN). KNiFC-PAN resin
is

capable of cesium extraction up to nearly 100% recovery rate for 4 L sample with 2 ml of the
resin by setting the flow rate of the sample under 10ml/minute. By using the method, IAEA
ALMERA water sample from year 2018 and 2019 was measured to evaluate the accuracy of
the method. The measurement result was evaluated with Z-score value method according
TAEA/AQ/32. The accuracy evaluation resulting in satisfactory from all measurement result
with Z-score value for 2019 sample are 0.6 and 1.43 for 134Cs and 137Cs respectively, while
Zscore value for 2018 sample are 0.38 and 1.29 134Cs and 137Cs respectively.

Keyword: Radiocesium extraction, KNiFC-PAN
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environmental parameters: a case study of Japanese dwellings
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From the viewpoint of radiation protection, ascertaining dynamics of natural radon (Rn-222)
gas in terms of entry and distribution into indoor environments is greatly important due to its
significant human exposures. Radon is a naturally occurring radioactive gas formed from
decaying of uranium present in rocks and soil; it undergoes further decays forming radioactive
progenies which can move into human lung through breathing. The alpha rays emitted from
these radionuclides can affect human lung tissues adversely, and cause lung cancer.
Consequently, radon is considered as second cause of lung cancer after smoking. It’s behavior
(concentration variations and human exposures-radiation dose) in dwellings depends on
human lifestyles, indoor structures, environmental factors or strength of source-soil/building
materials. Thus, this study aims to preliminary estimate the indoor radon behavior following
the parameters of human lifestyle and environmental factors. Indoor radon modeling was
done in an indoor room of Okayama prefecture in Japan which was easy to be controlled on
its environmental conditions. Radon concentrations and its possible affecting parameters (i.e.,
temperature) were assessed in an hourly basis for about one month. Radon concentration was
measured with AlphaGUARD monitor, Saphymo GmbH, Germany; and radon progenies
which cause direct human lung exposures were measured with WLM monitor (BWLMPLUS-
S, Tracerlab, Germany) simultaneously to determine the radon equilibrium factor, F. By
learning F for a specific indoor environment, we can predict radon exposures and calculate
dose by measuring only radon gas. As preliminary radon modeling, a multivariable log-linear
regression model was evaluated to identify influential factors on varying indoor radon
exposures and to predict future concentration level following the factors. The log-linear
equation is written as log(y)= B 0+ B 1*x1+ B 2*x2+ 3*x3+...+ B n*xn [y, indoor Rn; B0,
intercept; [ n, parameter coefficient; xn, parameters]. Then the model was fit into the
measured time-series radon data to obtain parameter coefficients. Significant (P<0.05)

parameters were identified with ANOVA test using SPSS version 25. 60 percent data was used
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as model development set; 40 percent is of validation for predicting indoor radon after
normalization. As the primary results following the measured data, parameters of indoor
window usage by resident, outdoor temperature and outdoor radon influenced significantly
(P<0.05) the variation of indoor radon concentration levels. Alternatively, human lifestyles
(air condition and window usage) are found to be influential factors on varying radon
equilibrium factor F. Air condition sufficiently reduced Rn F-value, might be due to the
filtration; however, coupled with opening door parameter, it exhibited a diverse pattern of F.
Furthermore, although predicted radon was similar to estimated radon (ratio: 0.940.6), the
validation indicated lacking other required parameters. Thus, for the future study learning
about the radon modeling and its uncertainties, longer time series data set concerning radon
concentrations, environmental parameters (indoor & outdoor), human lifestyles (daily
activities and ventilation effect) and source influences (building materials, outdoor soil) might
be effective for the Japanese house. Based on the obtained findings, in future study, the
environmental conditions of model room will be adequately adjusted to newly ascertain the

atmospheric pressure driven influence on vertical dynamics of radon gas into buildings.
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Determination of 90Sr/90Y in Environmental Sample by Liquid Scintillation Counting
Abstract
Liquid scintillation counting (LSC) was used to determine 90Sr / 90Y in samples of
Japanese milk powder. The determination of 90Sr/90Y is based on four main steps; the
preparation of the sample, the addition of Sr-carrier, the extraction of radio-strontium and
radio-yttrium by chemical treatment and the determination of the activity by LSC. In this
analysis, the 90Sr sampling activity concentration shows that the 90Sr concentration of all
Japanese samples is lower than the Euratom regulatory criteria for food and milk.
Background
A significant number of volatile radionuclides were emitted into the atmosphere after
the Fukushima nuclear accident, with Strontium-90 (90Sr) being no exception[1]. In
environmental pollutant control, monitoring of Strontium-90 (90Sr) is very important. 90Sr
is a pure beta emitter that is one of the most hazardous contaminants in the environment.
90Sr has a relatively long physical half-life of 28.79 years and a biological half-life of
approximately 13 years [2] .The chemical properties of Strontium are similar to calcium
because they are of the same class of elements. Thus, 90Sr is readily stored in bone tissue and
teeth. Skeletal cancer or leukemia could be affected [3]. Liquid scintillation counting (LSC)
is used in this work for the analysis of 90Sr.
Experimental
Chemicals and Materials used:
Milk powder and milk ash sample from Japan, 65% HNO3 8M; 65% HNO3 2M;
65% HNO3 0.5M; 65% HNO3 0.05M; 65% HNO3 0.1M; Oxalic acid solid; Aquabides Sr-
specific product in resin (Eichrom); Sr-resin aquades; Whatman 42 filter paper ; Nitrous
cellulose filter paper; Sr-carrier, Sr-tracer, 25% NH4OH, universal pH-meter, Ca-standard

solution 1000 mg L-1 and Ultima Gold (UG) scintillation cocktail were used.
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Equipment used:
Porcelain cup, desiccator, Bulb, spray bottle, glassware, petri dishes, tweezers, analytical
balance, spatula, stirrer, vial bottle 20 mL, Eichrom Sr-resin chromatography column, furnace,
vacuum pump, hot plate, micropipette 20 uL, Liquid Scintillator Counting (LSC) Quantulus-
1220, and Atomic Absorption Spectrophotometer were used.

Procedure
(Picture)
Figure 1. Schematic of LSC analysis
Results
(Table 1)
The chemical recovery percentage of the samples displayed in Table 1 shows that the
procedure was reasonably precise and quite suitable for the analysis of 90Sr for this type of
sample.
(Table 2)
The 90Sr sample activity concentration shown in Table 2 indicates that the 90Sr
concentration of all selected Japanese samples is smaller than the Euratom regulatory
requirement for food and milk.
Conclusion
In this study, LSC combined with radiochemistry methods for separation of elements can be
successfully applied for determining 90Sr/90Y and the results of the analysis of the 90Sr/90Y
concentration level of all samples in this study were lower than the Euratom regulatory criteria
for food and milk concentrations of 90Sr/90Y.
Citation
1. Shozugawa K, Nogawa N, Matsuo M (2012) Deposition of fission and activation products
after the Fukushima Dai-ichi nuclear power plant accident. Environ Pollut 163: 243-247.
2. Joyce, M. (2018). The Actinides and Related Isotopes. Nuclear Engineering, 87-110.
3. Schwantes JM, Orton CR, Clark RA (2012) Analysis of a nuclear accident: fission and
activation product releases from the Fukushima Daiichi nuclear facility as remote indicators
of source identification, extent of release, and state of damaged spent nuclear fuel. Environ
Sci Technol 46: 8621-8627
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This research investigated radionuclide activities and chromosomal aberrations in
lymphocytes of wild boar inhabiting areas of varying radiation exposures of Fukushima
Prefecture. Presence of chromosomal aberrations would indicate possibility of other
deleterious effects and detection frequency could allow for a suitable radiation biomarker in
future studies. However, it is uncertain if chromosomal aberration frequency is sufficient at
low chronic radiation exposures, such as those measured in impacted areas of Fukushima.
Here, we attempted to investigate the biological consequences of long-term chronic, low dose
or dose rate radiation after the FDNPP accident using dicentric chromosome aberrations in
lymphocyte cells of wild boar. We also tried to determine the suitability of dicentric yields to
estimate radiation doses at such chronic, low dose or dose rate radiation. For comparative
analyses, lifetime radiation doses of boar were estimated using measurements of radionuclide
concentrations in muscle tissues (i.e., internal dose rate) and measurements from ambient
doses at trap sites (i.e., external dose rate) multiplied by the corresponding estimated age of
each animal. The highest estimated lifetime dose to wild boar was 690 mGy. The highest dose
rate per hour and per year was 36 pGy and 320 mGy, respectively. Overall, external dose
tended to account for the majority of the total dose rate (68%), while internal dose accounted
for 32%. Despite elevated low dose or dose rate radiation exposures, we observed no
radiation-related dicentric aberrations in the wild boar in Fukushima Prefecture. Our result
is somewhat unexpected because dicentric chromosome aberrations have been detected and
had a positive dose response in areas of less contamination. Disparities in results might
suggest that detectability of the effects at low dose and low dose rate is statistically as a
function of the number of cells. In other words, more cells may need to be scored before we
can see a dicentric dose response at the chronic, low dose or dose rate radiation exposure sites
such as those nearby FDNPP. If no dicentrics are observed in a greater number of cells, then
this may indicate that the chronic low dose rate radiation observed in our study may be too

low to cause dicentrics or chronic regimes repair prevents accumulation.
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Determination of Nuclear Fallout (241Am, 239Pu, dan 236U) in
Environmental Samples derived from Fukushima Daiichi Nuclear

Power Plant Accident

WF9EfZ&K ¥ « Sharah Nataz Shilfa
HFIF9E# : Kusdiana - Eka Djatnika Nugraha
ZAWFEE KR EA]

1. WHFERCR

There are several radionuclide separation procedures for uranium, plutonium, and americium,
namely based on anion-exchange chromatography, solvent extraction, and extraction
chromatography. According to No ~ra Vajdad and Chang-Kyu Kim (2010), chromatography
extraction is also called solid-phase extraction and reverse-phase partition chromatography,
where the liquid extraction is absorbed on the surface of the inert support material.

Extraction chromatography combines the selectivity and flexibility of conventional liquid-
liquid extraction techniques with the flexibility and convenience of column chromatography.
In chromatography like this, the stationary phase consists of an organic complex supported by
a porous substrate. Solute retention is based on its tendency to form stable complexes with

organic compounds on the surface of a porous substrate (W. A. Abbasi and M. Streat, 1994).

The tools used in this study were: laboratory glassware, analytical balance, Teflon beaker,
hotplate, 50 mL centrifuge tube, centrifuge, infrared lamp (IR), chromatographic extraction
column, 10 mL reservoir, vacuum box, vacuum pump, bath. sand, electrodeposition
equipment (electrodeposition tube, statif, platinum wire, stainless steel disk, DC power
supply), tweezers, bunsen, and alpha spectrometer.

The resin to be used is a specific resin to elute U, Pu, and Am. For the preparation of the
column, a container tube (tube) is placed on the inside of the vacuum box and then the lid is
attached. The yellow end is attached to the hole above the cap, matched with the small white
pipe above the yellow tip, the column is attached above it and the reservoirs are attached above
it. The vacuum pump is installed on the box then turned on. (The use of vacuum pump is

used conditionally in this study).
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In addition to digesting the sample, the addition of acids at the time of digestion will make
the pH of the solution acidic, in this study the pH of the solution is adjusted to 2. At this pH,
organic compounds that can interfere with the analysis will be digested or damaged by strong
acids so that only what is left is the metals only.

In this study, UTEVA resin was used to separate U from Am and Pu. UTEVA resin retains
elements in the form of uranium(VI), thorium(IV), neptunium(IV), and plutonium(IV). The
retention of these elements depends on the nitrate concentration in the solution, the higher
the nitrate concentration, the better the actinide uptake. After inserting the sample, the resin
was washed with 2x10 mL of 3M HNO3 to elute Pu (III) and Am(III). The Pu and Am eluents
were then extracted chromatography on the TRU resin column. Recovery values =90 percent
were obtained for all elements.

The final stage of this experiment is counting with an alpha spectrometer with a silicon surface
barrier detector. Measurement of alpha radiation must be carried out through an
electrodeposition process before it can be measured using an alpha spectrometer (Aslina,
2014; Noviarty, 2009). This is because alpha ray radiation has very little penetrating power so
that a very thin and even thickness of the sample is needed so that it can be analyzed with an
alpha spectrometer. Future studies will measure alpha emissions from discs. The eluent is
transferred into the electrodeposition cell and the radioelement electroplated on stainless

steel discs. Alpha particle spectrum was analyzed with Alpha Spectrometers.
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Ambient dose measurement from high natural background radiation (HNBR) in
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2012 fEICED b 2R T K ER KR T3, BAFEICE W TRAT DR EYE
REZEET 2 LREETHILLTWD, 7, ZOMESEERTIE. o MK
T o KA EY E HE SR E T W 2 A8 (7 4 v 2) 13, RF2NERIC A DA E 7
WAV TLYTZANZERWSEZEE LTS, — i, ThHo&RNCIZ, A v 7Ly 74
VR DBENEMEICOWTIE R I Ty, KifFETld, & CRATBEHEE
MEHZ7ANZE L TR INT IR >MEBEZETERDA VY 7L Y 7 4 L ZITEWN
T IERERH % 1T - 720

AR CHRERHTi ZfTo 7 A Yy T LYy 7 A VX OMEIX, Err —XBAZRT L
(AAWP02500, Merck)., £UF +FZ7 714w xF1L v (LLF. PTFE) (T080A025A.
ADVANTEC), &V 7uv L v 4 v Mf& PTFE (JI00A025A, ADVANTEC), &l w—
AT 7 —1F (CO080A025A, ADVANTEC), = Fmtm—2 (7188-002, Cytiva) KU}
RYH—F+—F (KOBOA025A. ADVANTEC) TH %,

I, IhLETDT74ARICENWT, TY AL~/ A—% (DMH-01-40kP, KiFzts
BERT) kU'a =R Y v LK v 7 (LV-40BW, SIBATA) ZF\w727 4 V22 X % EJHEK
ZHIE L7z, b, 74 AV ZOHEMEEIT 20 mm T, MHREE X 10-70 cm/s TEXE L 77,

KT, BARTRZHIE K EFHR G RATICRE SN T W3 7 FVIREHRE Y 27 L vz &
HHENROF 21T o 72, HBOIC 7 4 A & FIC T F Y TR AHEL, >V o vtk
BHBZHOT I AL AR P RH, Z LT BONEART A s, EEL (R
f@PEE, 2019) & FIkkDJTiEZ Vv CREHESN R 23 L 72, 7. REFHEDER O
Ftro—2BET AT, PTFE KUK Y H—F 4 — F TOREMTE 72,

WRE LT, FHBEIEVIECEY #—F 3 —F, 20 —XBATZ AT, 10—
2727 —F, F) 7oL vty MiE PTFE, = tu+tro—2, PTFE TH 3 Z & 23
bhote, o, REMENR KIS, €rn—BEHTX TV, PTFE, KV 77—
A—=FTHoTz, TNLDFRERID, RV Ah—FAx—HX VT L VY74 V2%, FETEE
Dt AR (AHE 50 m/s I B W CTHENER 10kPa) . RIAWEDIEL R D mv (Am-241
FRIE & B3 % 7716C 78.9%) & L3 b | REAHIGHEYEIHE ICRER 7 41 L 2 TH
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HHRE I 7 &0 O EiEE OfEIE R U v AR (FISiJIIK) 2/ LTI EE~
MH L, KEFHEREF I ZRCT e ABEa I T3, chE e o, FEkENL
7 KRB OWFERIC BT 3 ESThbN T B, L L, iR 1T 7 OB BE 5 & Hi T
KFERFGEL CTH Y, BNSHITTEKAHEL T3, 2 OHEENE RS O, FK2N)I
DKIFTHBHEDH Y BEFEWE O~ DR 1T E K72 T Tl HITFKEAL
7o TR AR B O ATREVE  MRET 3 2 BEA D 2, £ 2 T, AWFIE T, R EALER 0 FEAKEI %
RIS, HTF/KEHOEEZHSL2ICT 222 HME L, Pz o Eitgic 20T, K
7 N VIR, EERFA 4 v ERBE L, WIS BT B EEHS 000 2 OKE E RS
%,

RN, R R o) (26° 36" 56”7 N,127° 53’ 43”7 E) & L7=, #lIZ4E
1 300m DEFAMIITH Y, EFICH T RKOFRIEL 2 7 Fid v, il L2 FKIi&F
TEHW L. HE~EHIAT, KRN, WOMED & FFtRic 213 CTEF 14 Mo CEELL
7o K7 F VIREOMIEHREHIFHE 225 Lzv ) v o C 10mL BREUL 72, FEA
. FAEDIATAVFANS VFL—R =% ANT2H T ANA TICFEAL, BT CTREL
7o MEEEHIE WAy v F L —va v Y v & (Tri-Carb2910TR, PerkinElmer) ¢ 1 308
H7=0 60 HREHE AT o720 TEBRHFEA A VIF045um AV 7L Y 7 4 4% — (DISMIC
25CS045AS, ADVANTEC) Ti# L 7z#., A4+ v 27~ F 277 4 — (DionexICS-2100,
Thermo Fisher Scientific) % T, 4 4 v k5 (Na+, Mg2+, NH4+, K+, Ca2+, Cl-, NO3-,
SO42-) DR ZHE L 72, HCO3-13 pH4.8 7 A4 V) FEHEREIC L W ERE L 7,

Ko FVEE (£ R X) 3. ND.225 7.0 (£0.3) Bq/L Q&P TH - 7=, HTFK
TR OKP S FyvEEIZEnFn 70 (£0.3) Bq/L. 5.6 (£0.3) Bg/L Th o7, 1
JMoKFZ F v ORESRIE, TR KL, B cEmwEmcd o7z, L L, o
Hiitisiclx, 6.5 (£0.3) Bg/L tftholisfie tbkxCE <, MHEEHERF L FRRED 7 F v
RETH-7, T/, LoV oo, MHEHEFEIL LD J F Vv REMH &
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RESE—FTHRERERIC L > T, KBOMEEL > v 4 (Cs) ABEh K S iz,
gt Cs oS ED—2 & L THUHE Cs fi 1 (CsMP) 2545 € 117z (Adachietal., 2013),
Kubo et al. (2018) (X 8&)IA 0 0 Bk 2 o @ BEORF 2 WM& L, BIFICET 5
CsMP OFERRB L7z, AWfFETIR () 77 v 2 bvay by TAh LDl v 7
6D CsMP 0 F AL, (i) B cHfifi s h T2 CsMP & ok, (i) CsMP DO TFEE
23 Cs O [ BL P IR IR I~ 5 2. 2 e il HiY & L 72,

EEMINED SIS Wiz L d v 7 (BRERT. BRI, 77v 2 bvay b,
&) 26 CsMP 2 FH L 72, WA BEIC X 0 HEEL 7288, T 217 o 7469, BRER 7.
WERLF. 77 v 2 b Ay b HfEE 7z CsMP ZBETHigi T T % Type-A ©
FrUC—BL . BRI L7z b 0 8i))11 75 & %58 U CiliE~ L AT L 7 AT REME 28 R &
Niz, — /T, HEYD» O HEEX 2 CSMP I3 s v 4 (Ca) &0 %, Hifhz s
FHRVT LD Type-A BEDINE TILHMEINT WS CsMP L3745 Z Lnibdo
7zo ZORITIEL. (1) Cs BUHEEL 25 2 or 3 5 MR TH 2 2 & (D) 3 5HeAH & DRUFE
WG DRHEED 7 — L5 ThH o722 &, (i) CapY—REEZLNZaVY ) —
b RO ROG(MCCD 23 2 SHECIIIRER TH o7 2 b, OBHAL, 3 SHICHKT
LR THD LTSNz, RIIFEICH NS v T2 e, CsMP 0% 5%Ki3, 77 v 7 b
YA v FTTT%, YT 93% & 7 . B BCR IRMAIREIC B 2 5 2 B ATRETE AR IR
Iz,
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H. Miura, Y. Kurihara, M. Yamamoto, A. Sakaguchi, N. Yamaguchi, O. Sekizawa, K. Nitta,
S. Higaki, D. Tsumune, T. Itai, and Y. Takahashi (2020) Characterization of cesium-
bearing microparticles emitted from the Unit 1 of Fukushima Daiichi Nuclear Power Plant by
multiple synchrotron radiation analyses: Difference between two types of
cesium-bearing microparticles, Scientific Reports, 10, 11421.

H. Miura, T. Ishimaru, Y. Ito, Y. Kurihara, S. Otosaka, A. Sakaguchi, K. Misumi, T. Daisuke,
A. Kubo, S. Higaki, J. Kanda, and Y. Takahashi (2021) First isolation and analysis of caesium-
bearing microparticles from marine samples in the Pacific coastal area near Fukushima
Prefecture, Scientific Reports, 11, 5664.

A. Kubo, K. Tanabe, Y. Ito, T. Ishimaru, M. Otsuki, H. Arakawa, Y. W. Watanabe, H. Miura,
D. Tsumune, and J. Kanda (2020) Changes in radioactive cesium concentrations from 2011
to 2017 in Fukushima coastal sediments and relative contributions of radioactive cesium-

bearing microparticles, Marine Pollution Bulletin, 161, 111769.
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Preliminary characterization studies of Rn-222 progeny

calibration chamber

WF7EfR3K « Trilochana Shetty
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1. BFERCR

Introduction:

The worldwide annual effective dose due to ionizing radiations to the general public is 2.4
mSv and out of this, about 1.275 mSv of dose is mainly due to 222Rn and its progeny alone.
This fact explains the importance of the measurement of 222Rn and its progeny and
estimation of dose due to them to the general public. These 222Rn progenies are solids and
behave as airborne particles that attach to carrier aerosol particles, as a result depends strongly
on its size & concentration. Inhalation doses are predominantly due to decay products and
cumulative decay product concentrations are actual measure of exposure.

It is essential to address the reliability and accuracy of 222Rn and its progeny concentrations
measured through (i) periodic calibration and performance evaluation of detectors, (ii)
adequate quality control programs, and (iii) periodic inter-comparison measurements, hence
a 222Rn progeny calibration chamber of volume 0.5 m3 is established at IREM, Hirosaki
University, Japan. The proposed study under the allotted grant covers the target of
“Preliminary characterization experiments of the 222Rn progeny calibration chamber”.
Details of the study

222Rn progeny homogeneity mapping was performed using an ionization chamber based
online progeny monitor. 222Rn progeny was generated inside the calibration chamber using
a standard 222Rn source at environmental aerosol concentrations. The experiments were
carried out at different 222Rn concentration levels. Also the effects of relative humidity (RH)

on the progeny concentrations were studied.
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Project outcome

1. EERC studies in the chamber exposure volume using online progeny monitor was
done at three different 222Rn concentration levels. And is found to have a linear relation
between the two .

2. Variations of EERC in the chamber with RH is studied at three different ranges and
is found to be higher for higher RH values.

3. The effect of fan speed on the EERC levels attained in the chamber can be seen from
these results, displaying a deviation from the expected values. Also these experiments were
performed without the generation of aerosols, at environmental aerosol concentration.
Acknowledgement:  The authors would like to thank the Environmental Radioactivity

Research Network Center (Grant Number: Y-20-21) for funding the research program.
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Evaluation of accuracy of in-situ waterbed radioactivity

measurement technology.
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1. BFERCR

Since 2013, a plastic scintillation fiber (PSF) system has been used for in-situ monitoring of
the distribution of radiocesium (134Cs and 137Cs) concentration in bottom sediments of
ponds affected by radioactive fallout from the 2011 Fukushima Daiichi Nuclear Power Plant
accident. The conversion factor ((Bq.kg-1).cps-1) from PSF counting rate to radioactivity
concentration (Bqg.kg-1) are obtained by direct comparison with the average concentration of
radiocesium in sediment core samples (0-10 cm) collected from PSF-coinciding positions
within the same ponds. However, radiocesium is gradually migrating from the surface (0-10
cm) to deeper layer (lower than 10 cm) of sediment over time. This study aimed at evaluating
the stability of the PSF measurements over time in consideration of radiocesium’s vertical
migration. The conversion factor at each thickness (10, 15, and 20 cm) was determined based
on measurements in 49 ponds conducted in 2015-2019. Relative deviation (RD) of
radiocesium concentration estimated by PSF measurement to that measured in sediment core
samples were calculated There was a good agreement (R2>0.9) between the concentration
determined by PSF and core samples for all depths but the PSF values were closest to core
values for the 10 cm depth. The mean, median, standard deviation and normalized mean
square error (NMSE) of the RD increased (shifted rightward to larger positive values) with
core thickness indicating increased overestimation by the PSF as a result of averaging over
larger sediment thickness of heterogeneous concentration. This indicates a stability of the
PSF results over the 10 cm thickness during the measurement period. Future research will
focus on the effect of different sediment vertical profiles on PSF measurement stability and

accuracy which will be useful for continued monitoring in the ponds.
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FORBIREE R R BT R, i RO R AR XN e B wT 4 2 v
DOIEEEAIEI L, S~ 2 2 e B E I T w5, 2019 4 o HFEHFFEHL I
XBRfAHRICE Y, BERANDOA 7 > i3k X ZRREOHEEZ AL T 2 %FICH
PID L ERHLPIC LTz, . IEREXIE D B0 - mERAND A /& v OEBICIL,
BER (&0 b, mEREEXE O - FICiE T 2BR) b &ED A /7 v v OffRIHE D
TERBETH S LB I N, Z TR T, MBERARPHERICERT L4 /7 v
® DNA ZHH L 7z MIG-seq fE#HT 21T\, REBRN - BT 2 4 /7 & v OBIRTM#TIC
o AREE RO IcT 2 2 L2 HINE L=,

VEFEE Dt TRl A+ Th o b E ik &R ROic v 7% BM L., RS
WOREBTREI N4 VDA 25 DNA ZfiHi L7, M2 <T, BERCH 3 =i
(A HT . JUARET, ATEHET, EERET) . FiAREE OIRZEET) . KRR CRFHT) o4 7 vl
Bl %% L, DNA Z2HiH L7z, BfTirges o, FREIEIRDS A 7 o > o4y ikiEeE & 7«
STV AREEDI R I N2 T &b BIRIC B TiE, FIEREIIZ A L 25, &6
DRI ZIT > 72, i L7z DNA ic2WT, MIG-seq f@tric X v, HHES| 0 1 %R
[Single-nucleotide polymorphisms (SNPs) | o %17 - 7=,

2 349 BHD 4 7 2 U ITO W TENT L 72455, 382l SNPs 23l &, b 2w T
STRUCTURE f##7ic X 285 T ic O R T %272, 2RI NLDA /v
TE, BEHYIC 2 DD BRI T oNBE T EBHL IR o, BERNDOA 7 22 &
W SATIFZE T 2 RSN 5 2 L BRI NTE Y . Z DR ICH D & )%
AL CHRECEL L TRz [HARR], BEcEh L cufine 1R L35
L. BEBIRD 4 HTR E RFHTCIREGRHEA G LTl 0. IFERT CIEHRIE & PERM A
EHE CEA TR S, BIRICE W CE, RBRCHZE I N X9 AR Z A4 L7
2 RO SHRHEDE VIR T, WY ELE 4 7 & & D EREEE L 72 o Tz
WIZERRBINTS, IHICA ) v DOBIETHRITRER LD 3 RFE 2 1E 4 RIS HRHD
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BN —A =T 4 v TIHD LA v ORI HEVITERY OHEE 1B T 2 HHIME L B
Ytk ) OHEE I BT 2 RRA 2 TR R AE DNA D HIHIT5 L oGS, HAERRY A5
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b MCBT S Cs BfEE T VIE, B4 EYED K, Rb, Cs RNIREE T — X & JCIC i
INTW5, Frld, WEFE O REBRIREIRE - 3285 4 v b 7 — 7 SLRIFFFEHLE o FEL[F
W2 IC TH AR Cs-137 IEAB O 20 L7225, BITD CsEiReE T L & D HRD 72
DI K, Rb DRNENREZIHL 2 Ic T2 48R H 5, 22T, BEBNTH&I WA=
F v P RRGEE X LE K. Rb, Cs #liE 217w, Kicxf 3 2 Rb, Cs DT D
fHAZH L2 ICT 22 2HE L,

fEFTaEl e LTl BB RICE W T =h v P REE A IR O v Tl S e BPAERK
BR= s L X D ERIRL 72 22 o MEEER A v 72, BBl o%RE Ko Rb iIc2 T idifFE
fitr 77 A= &ohriE (ICP-MS) THIME L, LiE Cs IS0 W TE TR EE (AAS)
I CHIE L 72,

R = v L D& ARk K. Rb-85, Cs-133 BEEZHIE L, MHMEEZ iR L7Z8 2
2. %< Offifk< K. Rb, Cs DMK ICH T 2 HMNEEICKE 22T A bR 572,
IRER & FFiE D Rb AHXREE 12 K ORI TR < B B O5E RO Cs xR
T K ORHEE ICHRTE VIR o7z, — T, Mick T 2 KHEE X Rb, Cs
MHARE XD SN ERHL 2 &R o Tz,

ARBFZEIC X o T, KA & i L€ Cs 3R LS FIRICERL LT W L 2L
eIz, 1Y U NI R A S EE AR TTHRTH O | IR ICE U 2 Mg st
SR B W CHEELREEEZ RO, F72. 3 FIRITERRAER S L CRIoh, v b CldmEg
DAY v LREIRINE XY D 5-10 FREER . MERIRHICEWTA Y v A4 4 v OREH)
() 72 NP~ DEE D TN T\ %, 2D T &2, AREEEEIC 7 V) 7 2 DL PIG% 25
CBDLZHMBIC S T ABREBLLT W ERRBINS, SHBEIINLDT -4 % L
I, MR D & &k~ D Cs DMAEROHHFRZE T L, BT Cs Bt 7 v & o ik %
FIORBELRD L, T, BfTETATE RSN TR VLHBICE LTS K, Rb, CsiBED
HIE%1TH T & T, XD IEfER Cs RNBIEE T VRO -0 DR T — 2 L 70 5 2 L A
ffghns,
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