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B Wik Oz oA B, ZBH) B 28 v v 2 (Cs-137) 1C4% % A A
AREE - T L 72, BB TR 2011~2016 fEICEE = 7 OEEL - S0 A FEHE L. A
JIIClE 2012~2015 FEICHIFHRER 0% v 75 —ic X 5 SS ORI - S Z2EML T3,
25 QWA - I C IR FEFHLARTIC b BUR 2 B L T3 0 | TR 0 R E i3 2
ZEDHRETH B, Cs-137 ME DL L BT 2L & Hic, WINOHERER ([ vV )Y
=) BT A & i~ DA B 2 B L W O HERIC X o CHAERE R 0 2 2 1 & ML
Lizo T/, BrilicB T 2EL > v ZOBITBRICOWTEFE Lz, Cs-137 i, Ml
MO AT IC R IICHERE L T 7z, 0 TiE, 2011~2014 4RI 1) T Cs-137 23EE
TBMEANICD o 7225, 2014~2016 FFITH T TIRIZE A EBILR A O NRD - T, BINDH
AT 5 EHAD TiE, 2012~2014 FFIC 2 F CTEED Cs-137 BEL 4 v~ + ) —25KiE
WA LT Y, Mk To&EE EFEFICX S Cs-137 OBITHARB I N, T DD DEE
12 2014 ELIESIL L. #1225 D Cs-137 OftfE L &% FIF%EIC X 3 Cs-137 DT
BEL ozl bE2LNS, FAWMIIIDSS @ Cs-137 #FEI1X 2012~2015 £ 5213 T
WA U7z B3, FHMATIC R T 1~2 MR WIREE CHERS L T 7z, Cs-137 I % Cs-137 L&
HCHR L CE¥( L 72fl (Entrainment coefficient) 3. S#NIZSWE) D J7 258401 & 0 =2
o 7o 3, ZRWEI DAE A S IR L. 2015 SFEEIC I & B D EA FRIFREL & 72 o 72,
WD Cs-137 BEED S5 D WA Lt 2856, BIRA S 5 A~ i 2> <o Cs-
137 A vR_Rv ) —DEFINSLS B ETFRING, etk Cs-137 £ v RV Y —D
e, 2012 4 12 AIC 3.72 TBq. 2016 4 8 HIC 4.18 TBq & #iiE T iz, JEE oHTAEHE
2 HHEE L 7=tk Cs-137 HEREHE (0.12 TBq. 2012 4 12 H~2016 4£ 8 H) (F.
JII SS 43hric 3o SRERE Cs-137 A E (0.13~0.16 TBq) :[AEETH Y, FEHER
DY ERERTE 2, T2, D S S 0 2 KR IS4 2 i o E o il RE 2
MRS Nz, W~ Cs-137 fE M E Wzt =2 Y v 7§ FHIEME) 2Pt L
THEE) ZHMA L. 2016 FRF R CIEREFICHFES 5 Cs-137 ORIEZEZHICHEE L 72 &
A, R&EFET L2 5 OMADESBERE TH - 72 AlREMERE X L7z,
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1. R
FRIRERIR C D R E B HE 0 BURIEHE - Rk Tllic i3, WrE %) % BKE) 3 2 /KIEER O
B PHIBEECTH 5, 2 OERMICIE, B - E5iZ @ L 23R OBFIc 2 <. B4 75
HFCHREMIATE ZKMERET NVICK ZMEEBIMBETH 5, 7272 L IERSHI N TE
FEERE 7L T RAMRAB) P ARMERE O 2 U % I L 72 FFfi 238 L 720 #BlE T v IC X
BMELA KD bNT B, TNET, RROERKBE 7 n e 2DXBZ HIG L. B4 %
PEE T ADBFHEINTE 2, Lo LIERDYELE 7L T3 LK) DIRFZE 5040 S it H
fepg (Mhak - 138 - R oL 2 %2 ) ORI AT, FABHMEICAS NT A —&
DRRICL > TETNDOFEHADHA LN T E 2 72D EIROFIRES 2 0 &b % Kt L 7=
I 2T 2 C T e dr o T, Z D OARWFE L, FUHN O & CYBICKSE) - ITH 2 51
TE 2 [9AM] DT AT, D7 A= 2BRTbT ZOEFTORHER AJT L CKIE

RirBEcE 227 VOB EZHNE Lz,

FAFEE 7 A DHERLIZ. WEFERIC 220 CHFEE 23 % L 2 0 m M o KGRV B e 7 v
BLADE (BLock Aggregation of Darcy’s law Elements model) <& %, BLADE I, #T4FoD
WHEIc X O HEMWEDSH O IS INARB O KERET AV TRERINTI hd o LT D
PREK DA L EEAH T KD T e v A% EE L T\ b, RIEEIT BLADE o fiiiyREizs
fLicH Y #A 72, BfRigiciz (1) KEBOBRE) ) & L-CEN/KELE OB, (2) 1iEd
DEREIRIEIC 22> BREDIEIE, (3) BfEFHAEFIEDEIE #1772 -7, Z LT BLADE %
FHT — 2 DB 2 FE FEENRASER) (CEHA L, B8Rl S 72 KCT — 2 2 FACKEEL 72
fiR. NI A= ZPRT 5 2 L ORGP ERE ORIz S EICHRT 5 2 L
WP L, &7 VKRR & e o FIEME 23 E (Nash-Sutcliffe Efficiency D4t :
0.8396—0.8432) L7z, F7-. BLADE o il < H 2 i KRR LGSR <.
7 NVEHICHE S LEES R ORGSO -0 g B L 02 o i 21T\, {5 E AR
Brae gL 7=, 5. BLADE 0 H 7z 3 R & EEGUR~ D - BiEEHR 2o, HRIER
I COIKIEER DR 2 - EL - FiHlz HiE 9
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1. B
KK EVEEF O Sr-90 CEIEHA 28.8 4F) %433 2 iCit, Sr-90 BMKIRETH 2 720
ICRE DRI ZE Y feb e T iE e b 7x v, RIFFEIE. Z OfkARBREEEURE 2 i b ol
B 2 720 D&M - K5 - 971 2804 2 72010, X 0 #hRMIC Sr-90 % 4307 ] HE 72 ik 2
HEoH (AMS) I X 28O FiE LT 2 HICTEM L 72, RIFEEE CoOiffsE T
12, TAEA X DA & T\ % Sr-90 IREEBEAI O L3 & i -5 % 08 L. BAFEHh o 718 Sr-
SMFEDOZYEZIR L 7oo RIFITHADHLED DAL 2AHF 1 g (JSAC 0785:
11.5 Bq/kg, 2014 £ 11 A 1 H) ZH7 L7z, 450°CTIKAL L 7= fi57dlkHC 1 mg o Sr fH{k
& 20 mL OIRIEEEZ N %, MiHE PFA 788 2 %P L C~250°CClgtht L 72, Tl % %
L. Z®D%% Srresin (50-100 pm, 2 mL, Eichrom) & [&A4 4 v 2 #aE (2 mL, MCI Gel
CA08P, 120 um, Mitsubishi Chemicals) © Sr Z 778 L 7z, 7B L 72 St ic 7 vy EE &I L
T7 ALV % Ak - W2l L. AMS FiX —7 v b & L7z, Sr-90 OHTIE Y 4 — v R¥
DI (VERA) THEfiL 72, AMS Tf57- Sr-90/ Sr-88 JR 1%kt & v sk 7= fig
Sr-90 ¥ [Bq/kgl (FFRAIE & M= OHPANT L7z, 2D &5, AMS IC X 2 HH
D Sr-90 /3 FiE I AGEHOEIG T E 2 2 AR I Nz, KEEID Sr-90 4 HricBA L Tl
— R 7R KL D Sr-90 JRFE 24 mBq/L TH 3 & LT, AMS I/ 23k EI1Z< 20 L
EHERE XD B o T Sr B SIRIICIEN B X OO EES 5 Sr W EM 2 RERKETTH B,
Sr WA M D PERERT 35 & OBREEE R~ D) SICBE L Tk S HlE 3 %,

2. #@X

Hain, K., Martschini, M., Giilce, F., Honda, M., Lachner, ]., Kern, M., Pitters, J., Quinto, F.,
Sakaguchi, A., Steier, P., Wiederin, A., Wieser, A., Yokoyama, A. and Golser, R. Developing
Accelerator Mass Spectrometry Capabilities for Anthropogenic Radionuclide Analysis to

Extend the Set of Oceanographic Tracers. Frontiers in Marine Science, 2022, vol. 9, 1-17.
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Quantify the fire trends and resuspension radionuclides using remote
sensing data for radioactively contaminated forests in Ukraine.

K4 @ Jun HU
YNSRI
S FETTEE © ME R E]

1. &R
Forest wildfires in the Chernobyl Exclusion Zone (CEZ) presented a direct and broad impact
on radiation exposure, causing widespread concern from the public. The large uncertainties
from the radionuclide emission and corresponding radiation exposure resulted in an
inconsistent assessment with a significant distinction. Therefore, the accurate BA is the
prerequisite for analyzing radionuclide emission, transport and resuspension. It is necessary
to improve the estimation of the BA to minimize the uncertainty of the effects of wildfire in
CEZ. In this fiscal year, a widely useful tuning-free BA detection algorithm was developed to
optimize the accuracy and compare the results with the existing BA products. In the BA
detection, the temporal difference between fire extinction and image acquisition is critical for
detecting BA, especially because of the rapid vegetation and cloud cover. Therefore, by
considering the image timeliness and acquisition, the research mainly adopted the MODIS
surface reflectance imagery to develop a monthly BA detection algorithm. The BA detection
algorithm has two steps. The adaptive threshold method was used in the first step to select
the potential burned pixels. In the second step, the Random Forest was used to identify the
coincident area and optimize the BA accuracy.  To compare the accuracy of the tuning-free
BA detection algorithm with the existing BA products in CEZ, the results denoted this method
successfully detected the burned area in CEZ (Fig. 1), which significantly decreased the
omission error by more than 20% for average and increased the kappa accuracy and critical
success index by more than 6% and 7%, respectively for average compared with the existing
products. The radionuclide emission from the burned biomass in the nuclear accident area
is dependent on the biomass burning emission. The estimation of biomass burning is a
conservative estimate of the total burned area. The redispersed radionuclides will be predicted

based on the current BA products in the next fiscal year.
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1. R

OB RS H L T FEEIT RS & 10 L E23sEE T 2 25, PKIEIC W TR
ICHRED O SE v 7 Ao ST 5, HEERF D 720 ORR %15 % 1T, WK
WGBTS Y L DORKE~DBATHEELZIHOICT 22 EBEELEZ LN
%, % ZCAMIE TR, IRFRERLERNMALZ HCREORMNED SBGEL > v L0
fric D WTEET L 72,

FAEHIE S EEMEE T Z A2 KE)IE L, 2017 F205 2021 4FiCH 0 CREIIE
TR DRENN 2 20 (LAUF 2 2380 R O & LGHIE L o)1 TR ORE X 1T o 7, X LIC BT
FHRILAE DI X D REEZRIE L 72, WlIcB W CTIidER Y a v A — eV Iic X b AFE
ZERAL 72, B L 28I 2R, R, RE, BNEYZHE L. 7~ = v LRERR
HERIC X 0 il o EHIAAEE (B, RET) %, X oo NI R, KEx &%) o
137Cs IREZME L 7o F72. X LMINTEA L 2 IO W T, RE % 0.1g AR
L, RFBEERLE RNAR T IcE L 72,

AHFFECTIE. B9 1fF b 7z 2020 4E D 6 H IS L 72 2 23N o ol 2 Fl v
THENT 24T o 720 B L 72 O RBERLERMMAKILLZ T, 7 7 XX =0 % 1T 272,
B ONTICER L CREGERREICIZ = — 2 ) v FPEJTEERE, FEA TRy + — Pz Hw iz,
fiS. BEoBMEICHE L Mt L AEMAFHICKNT 2 2 e 03TE k, V74 I
TiE, 82222007 7AX—ICHan»ii,

VA DHITE T, x-means EIC X BHEIVICHRE R 7 FAZX —HaebLwizL T
A, Wil 7 7 AX—FUL 2 Dt ot £/, xmeans IEICK VT LN T TAER —
X, FREov + —FEICE 327 7R X2 =0 eFLI7 7R Z - FoinCniz, Birb
FAR=h oy 4 oeRE 137Cs BEICIZZNENEEZD A L L7z (Mann-
Whitney U-test, p<0.05),

v 74 o4&k EEFRLEFNMAELORERICIIAERERIEOHEBERA LN, EHRLIER
DAL X - R R 2 L TR LIEX LR T 2 720, REERBEOHEEICH LT
BYORINZ DY 74 BERICHCE ) GROERZE~NTWS Z EPRKR I N, Kl
Flx. BN - HF(1967) 257K L 72 ML E NEIHE O R 2 XFF L Tk, 72, v 274D
2Re 137Cs BEEOBRITABRREDHBEZE® b, 4 XA LNz, — T,
2R L 137Cs IEE O BfR TR D 728K 6 K& A 72l % /s 3k D iR S 7z,

NS DRERD S, X LIBT3 7 7 4 RIS CER Z BRI Ic 2t s 2 <
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BY, 2N 137CsIRED EA Lz E R b T,

AKEFZECld, B A LPICE T 27 24 D 137Cs I8 L iRFBEHRLEFMAL L o/
BEFAEL., 774 ORMOBMEN (L2 137Cs B ICHES 2 2 L 2RB T 2R %
F72o LooL. v 7 4 OHLENEY) & OBIRIIAIHR 20, S ithEEDS o iHtEN
B % EPBLETH %,
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1. &

BRI X, ORI chd Y, TvEGRHKEL TV b, AL AFC R
NUVE, AXFEOKERREZED, 4 DRBEOREL L ko Twd, —Ji T, WILH
IR DM 2> B FE Sk & & b 2 Cs 25 L T 0 L K+ K& Ok o it
P Cs REBBHET 2 HBRIMR L Y b @2 EBHL 2 ICh> T3, KT —~<Tli,
IS AR S 2 0 D0 il [ CVEPRVEYNIC D W C B EE 21T\ Z DU Cs IREL,
3% - EFRLEFNARLZFE L AHSELEE L i3 2 2 &< IRHIC BT 2 £YE
B2 L - A~ OEE Cs B TICOoOWTHHLAICT 2 2 L2 HIWE L7,

2019~2021 122 TIIH R SRR TRl S - A X FiIcon T, &R, KRR, &
BN OHREO P Cs IRE A MIE L, B RERE ZIE T 2 7- o KREEFRLEFRNAIAL

(6PN KW 6°C) DoHixAT -7z, ¥ Cs IREICD VT, M LN co iR, &R
L OBRR, KBEERLZEFNARLL L DBIRIC OV TG L 7,

AR I 29 M, ARSIt 68 RO ¥ Cs IE AT L 72, %&b, £2KE2% 180mm
K oA IR, EEEEE 1 Bike LTHIEZIT- 72,

B1Cs MWLM T 0.7~11.7Bq/kg. #MHE TIE 0.4~2.8Bq/kg T. Rl D HLHEfE
100Bq/kg # K% < Tl o Tz,

PG & ANEER D 7 Cs IREZ KT 2 &, WIHO Y Cs BESAREICHE (P <0.01

v 43y v OIELFIE). 1.0Bg/kg % Flal- 72D 1% 1 Btk (&K 650mm) TH - 7=,
A T 40 #ifR T 1.0Bq/kg % T ol - 7=,
LR EVCs BEOMGRE A % L 2R 357 mEHOMIKIC O W T2 ToOf{AT 1.0Bg/kg
% ko Twiz28, &K 357 mbd oA clix 1.0Bq/kg % Tl 3 BifkoEl &3 57.0% &
BICs IR MR HIANC B 5 7z, ZAUE. AR F SHER~S SR IZIH 7 & oK %
HFULICEIE L, RS 2 LN E FIc BTG 3 2 EIE Y Cs IR ICHE L T b L A
b7z,

T2, 6N KU 613C & ¥7Cs R ICHIBIIHERR T E o 72 b oo, MIH & FhER
Tt 6 PC DEISE WA LIV, INHE L Y DWIGHT 6 PC AR WELZ R L 72,
F—U—F KT, AXF Ut v LR, W)IGH. B
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1. &
S IR O RIEEE L FRRIC X B E R E N 2 <L JRFEFBUCHE 5 A EE O RET S
DOREIC XY, HIHDE LB TWE, 200 —2 & LT, BIE D AN I
v LOFHEEE LR 2 SRR L BENR ) A2 L LTHEET L2 LR, 2hbD
[fHOBEZHIHT 2 2 B8 TER V] 2B TFbNE, 2 2 TAE TR, BEERD
HBEAETH I LAY, BRADLOWHEEZ WO LOREMHAL T2 2HL T
% LT, BEOMETREE RO EER ) 2 7 FHIICE T 2R E2S2 L 2 HIME L7z,
2020 4E 7 Hic, &AL A4 NTHER 80 (1 mkfa : 30 ffk, 2 ks @ 50 fElfk) ic g - i
JEm A — %55 Uiz, 2D, JHFEH 5 Skm JLICHIE 3 2 IRVTHTEE i Ic TR L 72,
AL AFDL I, IEICHTE S 2RI ATES % 720 IEHIE IS RE X oWy Tl 7
WERET LT MNEERKDL LN TE D, SV AT LA OBEREEZERL 2D, Bl
MAEND DFEET -2 E MO TLBEEZHEE T 5 2o IREEEME T2 WIRT 7 4 L
ZDOTATY) XLERHEL 2, 72, Bl S W Bk o b o itttk o v LG8 % HlE
L7z, SNETICAEAFHiE L, T _XTuh =7 —2oBIPUCKII L 7z, 1 {EEIZ, R
FEDEBNTHEM S Lz, RO X b, 2 » AR D72 2 RG> & A HEE N
Y COBIRKBHO 2L Y, $72, AESEBRICHEBEENICA S Z LRI NTZ, |
RENORARIT LY, YEEOHBEHEL > v LREI1E ND (<2.0Bq/kg) TH o7, 5t4d

TSR & ke L. B EhRRES & Bt o ¥ LB ORROMIT 2 0 5 FETH %,

2. X

Mitamura, H., Wada, T., Takagi, J., Noda, T., Hori, T., Takasaki, K., Kawata, G., & Arai, N.
(2022). Acoustic zone monitoring to quantify fine-scale movements of aquatic animals in a
narrow water body. Environmental Biology of Fishes, 1-13. Mitamura, H., Nishizawa, H.,
Mitsunaga, Y., Tanaka, K., Takagi, J., Noda, T., Tsujimura, H., Omi, H., Sakurai, R., Sato, M.,
Arai, N., & Hori, M. (2021). Attraction of an artificial reef: a migratory demersal flounder

remains in shallow water under high temperature conditions in summer. Environmental

Biology of Fishes, 1-10.
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1. R
R, JRFEFHUCHE 5 PR B OREHE > 7 235 B R 3 2 KR ETE S o (R -
EVIOREEINATW S, FERFWL LR 10 F235 L 5 & LTw 328, KAk faIC
HARTH e BEWIRE TR > 7 a3 S 1 2 . BUELANICTEEI R 2 His 38 &
B OPIKIHABZEIC & 5T, ZORBIIRE REEFE Lo T2, Z 2 TARIFFETIE, KA
CHBT2EYMEO Fifafo—fch 2 =k v v+ X OTEEE L gt s v LEED
IR Z D . mEROMNKEMEDEIICEST 2 L 2 HIE Lz, #EHIZ, 5 EE—
DIFEKEONEBTH ML, 2 ZICHATIHTAINEZEE L /2o =F v 7 F X DITH)
R0, FEET VA MY —FE (RERENRICEEL, ZXEERCTXOEFER
B2 2 LI XV TENBIRZ 3 2 F3K) vz, H N2 51 %8 9 44 & o
iWE . 535 50%ZER (VR2W, Innovasea system ff) %X L7z, WJIICHEL 2=
Ry v F 40 ik (&F 449.2%£127 mm, AHE 160.6=160.4) ICHFHFERK (V5.
Innovasea system ) Z%5 L., 2021 4F 8 H 31 HICHiEM RGE < 1ICHUR L IS8 288k L
7oo 11 AR ri T, 4 R HE~EH UL 2 {EERHN £ °F#E) L 72, 33 ik
INCERBE L. 2013 & A Eo3 A ROE CITHTE L 72, 72 1 EfRIE 7 — 2 S A3 T
Bl o Tz KIT, INIHMN I CEREL L 7= AR O UE 2 & v LRE %, R K
JURRERTFERTIC ® 2 7 v~ =7 KRR ISR 2 L CHIE L 72, f55R, BUtEe o v 4
B, IHCEY 1.1 Bq/kg) ic b~ CTH T JI1(5.8 Bq/kg) THEICE A 72, I 7
F X DT HMEE R > 7 LIRS E G E, IR T Cs IRED E W RO % % <
BRTWE &, ETIRKIBICHRTEey v 2P ED AP A =X L0835 5
EnEZLND,

2. WX
Mitamura, H., Wada, T., Takagi, J. et al. Acoustic zone monitoring to quantify fine-scale

movements of aquatic animals in a narrow water body. Environ Biol Fish (2022).

https://doi.org/10.1007/s10641-022-01225-9
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1. RE HFEIMgEE  EA B2 - KEP Ful

JEFHIC BT 23R 23 JAT TS EERRATICBES 2098 5 A1, BAEL 1. K
Bpredel, 0 & 1. mHEE 20 MIHEBEG 2 1@ ERKEREITE Y 2 — 2WEKR
EERBIUETRERFZE AT *E (T3 & ;yousuke_amano_01@pref.fukushima.lg.jp JEEAEYIBM:A
Hich W, HEOME, BET2HIEEEICEAT 2 Z 235 25, AFFETld, HILHEEIC
FRE O > v & (137Cs) Z & TEL AR A L 725, KD 137Cs 25H{L 3R
HEM L CTHAIRIC 137Cs 2TT 2 0B IC D W CIHE KRR Z T WG L 72, SE FEuc
. JKEEY B D~ a4 L 4 (Pseudopleuronectes yokohamae) & i v 7 2

(Paralichthys olivaceus) # Fi\»7z, 5 fld HARWE/K 2 T Hi L < 140 HEEE L. SHRX
DRI TR A R R 2 AGEE L. B Tk —MRECAERL & RS RIR R OmE - %
BA LR (LUF, nREigE L &8k ; 23.3Bq/kg) ZHREET 23X e, —Bidamk
i SRR oI - 2 B A L 2 FRE (BUF, KBS &8k 5 31.8Bq/kg) ZAREHS
DXEFHIELTze v I NMTEMICE XA S 5 AL, FiRENLZ £ & o THific
WE 72 TR U 724, 137Cs IREEDME 21T o 72 IRERIBIRE - &k 2 5 2 72 3Bk [X ©
X, B OB &b IO O 137Cs LA EF L. RAEIX~aAL AT
0.704 Bq/kg. & 7 A C 0.789 Bq/kg %75 L 720 X & VOISR - & ATERGRE X < 3
fl L B iC 137Cs IREEDY 0.25 Bq/kg AT TH - 72, HFIRHTIBA & & 2K L D 137Cs
ZHLERE 2/ L CRB AR O i RICE 2 ICEATS 2 23 % OB IFK 2 & 2R L 72,
T2, ARMO L I ATHLREER EF L2 LA bkt LHA~D 137Cs OBITIRIE
AEYEERERAFOME IRV EEZ LN, S&IE, FUKEBIBELD 137Cs iIcBW»
TR DFZEED NS 2> o 728K, HLERE N CIBE L0 137Cs 25EHEST 2 X 7 = X 4
ICOWTHRGT 3 2 BE DD 5,

2. #wX
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Wi 5 PR 0 X 3 o P PR v b s s, o IR R AR USRS 0 i R A e
EN3 7L (e.g TsudaandIde 2005), EN7ZEVL M FR Y b 2Ky +TH 5 alHElE2E
Vo —77, JRFEEROEEICL Y, oI TY IFEIT LB MEEE L K
TLZEWIHEIEZH 225 (Moller et al. 2013), # DFEHE, &  iChEREEXIH O 4:9)%
M FaciHiiE vy, ZZTRIFETE, I 2 oy ¥ Isi0e s
7 v AR, RHIBICE T 3 BHED YL IRIEZFHES 2 2 & 2 Hric, Dafiiids X
O v IR, 2) EEER AT, 3)mE RN - AMbHIRER & o i % T o7,
Hr L OCREFT %2575 2C, R 2MiconTikiFRRE2MA L =96 FHE s L ok -
BT R DR 2 E R NEEMS (= ¥ 3 SRR, ZEREIL, 2L 3 His

v 7y HE, FEHE, EadE3 ) oEMLZ, ELALY v 726 DNA %
L, BHEIET A I a2 FY 7 DNA 12w, COI (Folmer et al. 1994) ¥ X 8 16S
(Simon etal. 1994) FEIKOIGEHEIEFE 21TV, BIET — X ZBS L7z, 2 LT, AW
RFEH S CREZHTHERHE - HEL T3y A IBL P e /720 2 MoidEx
T2 LG L, BEEREENT 21T, ER 2 FoBEENSERE-CEEhEIC DOV T
S L 72 o I Fav FY 7 DNA ICESCEEBHEICOWT, TV ¥ 3T,

EE RN &A@ S B Mg % i L 72354 0 #8In 4 EE R EREcH - 72, 2ETT20
N7 x4 TRREE R, BEENTARLN 70 24 713, HALHg L FfED b D 25%
Dolze —J7, B2 7Tl mEERA &R EEIMbE 2 IR L 723556 OB S R IE
FFEE©, &FET8 7' u x4 7 E iz, EiHEOEN T, HIRER R 7 v x4
THRB I N, WThOEICE T, MERNO XY v — 71 2 4 73R E RS
WobDLEELCTEY, BENEHEECECTHHEFERECBALON LR 2722 L2 b,
JRRERICLZINO 2 IFH2E~DEE I NI WEEZLNS,
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AR X, FEIC X o TRINCHEREE, HET V7. KFE» L 0BG ERZ 2 2 & 28
TE, {7V THIOASRE T =4 —F 20 RREL7 4 —LFTHDL, 2ET
DIFFETIE. BETICEENS 7TBe & 210Pb & FL—%— & LTHWT, WEEICET 3
KAGEE=2) v 7%l A1z, ZOFE, 7TBe & 210Pb ORINEREIZIEFT DL EF DY)
WIHHY T2 3 A2 6 HCEWEEZR L2, ZOZLEHERE L CIIFFHEALH T L 1,
KEEHH D 210Pb 28 KEED & OFHIJEIC X > CTHARICHIEEI NS L A NT&7=, LaL.
77 FRIRAHT % O CHRERARSE 122 1,500 m Hisic 351F 2 22 B0 B % 12 oW T %
fro 7245 5%, 210Pb ORIMERPE WEEZEL7Z 3 H2 5 6 Aid, Ha 5 o siflal b 2
TER720, —HRICKEDP L DFEEZT TV LRE AR, 2D, KELSC
% D2 210Pb I W THFET 24N H 5, 210Pb 13 7 27 L %5 D BEHERIAL &
ThO., ZORKIHEIZTZ Vv ThH b, 250, WHRRICHMT 2 TEOF T RN 7 v v
L (226Ra) LK EENTW L INDER~—YH 5D 210Pb G % 5Hfi 3 2 %A
b, 7 FVEORFEEIZ. 2E2 O RRT~D T FVBITEEZERNICEKRTEHE R VT A —
R2TH D, RFFETIL, EHHEIR 210Pb DB icoWTHfEET 2 2 L2 HIME LT, Ml
B Hid 5 HEO 7 F v BUREREZ FERIICHHE L 72,  BOREHROFm I, H#EH T
Y7 L (226Ra) REB X OEABRHEHNORTF 7 F VIRESRLETH 5, ==
(N26° ,E127° )CHRHUL 7z HEA B S ¢, AR A2 {To7z Db, Kiff% 2mm Y
DHDELDL VDT L7z, 7 F VHURREEHM A Y v 7, BN & #EmMER 7
FryeE=2%HWwT, KAH 7 FViREOMEZITo 7z, TNHDORERS L 7 F v BURIREL
FAHE L, HEH SO KRAF~D TNV 7Ty 2 ZEHEE Lz, 72720, 737 LEEIXE
A TN I Nz EO 7Yy LEEE A, HIERZTHIER EfTo T nizoZil
FELTWAWDDELTEZZ,  AIFFE TSz 222Rn OBURFGRET 0.26 ~ 0.33
THY ., HROEHNO oK coOMBEE L » DK, 2 D7, IR E T 5 Ka
TYH D 210Pb ~D 2B 3070 <L KEED b fiEfG X 4172 210Pb 28225l & & b ICHEE L <
X EBRBI N,
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External Dose Assessment in the High Background Radiation
Area,Natural and Artificial Sources

K4 : Eka Aulia Ardyanti
ZANTEE KRR EA
H[FEIFSE#E + HeruPrasetio + Eka DjatnikaNugraha - Kusdiana

1. BR&E

Ten years have elapsed since the accident at the Fukushima Daiichi Nuclear Power Plant
(FDNPP) in 2011, and the relative contribution of natural radiation is increasing in
Fukushima Prefecture due to the reduced dose of artificial radiation. in the case
study 'Discriminative Measurement of Absorbed Dose Rates in Air from Natural and Artificial
Radionuclides in Namie Town, Fukushima Prefecture’ showed that Namie City was
radioactively contaminated by artificial radionuclides from the FDNPP accident from the
measurement of concentrations of 134Cs and 137Cs. The median annual effective doses of
external exposures from natural and artificial radionuclides were found to be 0.19 and 0.40
mSv in the evacuation order cancellation zone, and 0.25 and 3.9 mSv in the difficult-to-return
zone from 15 September 2016 to 13 December 2019. (IJTERPH,2021)

In the area around FDNPP that was once a community settlement, it is certainly the right of
the community to know the radiation dose received. The need for environmental dose
evaluation is needed to determine the radiation exposure received from per radionuclide. For
this reason, this study will examine the radiation response of the personal dosimeter to the
measurement results of the Nal(TI) scintillation detector. The personnel dosimeters used
were Optically Stimulated Luminescence (OSL). The personnel detector is a commonly used
personnel detector and can be placed in an area for a long period of time.

Center of Radiation Safety Technology and Metrology has a TENORM area that was once a
community settlement, it is certainly the right of the community to know the radiation dose
received. Prepare an equal number of Optically Stimulated Dosimeter (OSL) and Nal(TI)
Scintillation detector dosimeters. All dosimeters were confirmed to have been annealed and
the initial dose reading was 0 after annealing. All personnel dosimeters are packaged and
grouped according to dosimeter placement. Additional in the OSL packaging will be coated
with aluminum foil to prevent exposure to outside light due to the dosimeter being sensitive
to light.

The placement of dosimeters that have been grouped will be placed in a designated area

around the Fukushima TENORM area. The placement will last for 1 month, then all



dosimeters will be read in response to the dose acceptance. OSL will be evaluated with OSL
reader using In Light Microstar Reader system. The D-shuttle is an electronic dosimeter that
allows you to record results immediately.

The results from OSL which are measurements of radiation exposure reception will be
compared with the results from the Nal(TIl) Scintillation detector to get the personal
dosimeter response per radionuclide. The result of measurement in TE-NORM area with
Nal(T1) is the TE-NORM area has high background radiation. The highest measurement in
TE-NORM area is 2.001 pSv/h.
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AWIECl, EREEICEH T 5 HABEHIE O BARR G TiE 2 BET L 7. & 2 TR
AR, TSN AYECEREACCER I, HllE 53528k, A
iz b3 C% 2 7% b o, ABEOAKR TOEMICIE, FEREEME OB ICH
OB L BEAEI L B 5. BARIICIE TA BARBSIIEZ FIH U 7 EER 7k o B |
& B HAER O FKEREE ORER | iIcowTHREIL 7.

MElOfEM & LT, bh ) L, @iEEM, A v A& v ba—e—, HGOo¥EXEHY, %
DD b HEHREAS S VWb DA ESRZ L L L, B -y MIFICIIELH Y Y 2%, o FRIFIC
135 DIHER FEIE L Tz,

AL LT, fERDL BRHEOREHSEEY, €V Fhray Tal—y 3 v a—F PHITS
ZHAGCTRENNICEHE L 72, o fRICEH L7256, IEERIm2 S 5 anblN o il cHE %
152 eHEETH D, B FTHITHEREA RIS 2 & FHECK o4 < AR i< A5
5 EDMERTE. y FRCOWTIE, v Ialb—va v CIREHoM R Y 7D
boD, BEMETIE, Ny 272777y FEHEET 3 LEHIERMELC, #IRE LTHAT 2 Z
CIFEEL WZ EAMIBAL 72, L7zt ¢, EfEvRERERE LT, B MEAHAT 2854,
PREEIKAAIERER, 7 v IO S ERTFERR, ARIFEAIC X 2 B CWINGEERR, o TR
BEAR IR SRR, BRI X 2RISR 7 & 3BT S Tz,

B & LT, 2017-2019 FFic kiG] T 7= 2B B SGH T O BURHR IC B 3 2 Glak 2 883 L 72,
T/, A TR LN EMERRE R FEERFE LA TEH AR 0 REREE o R Z BET L
. zocizo—fle LT, [7TAIEEHVE B ROMBSERGER ] 2H 05 .
BNRZ A L @I, BEROEEICEHR Z @BV CEBEER & L <o BR1 7
REZBS L7z, R cid, BUHRRIicoWT, THE M 2] 2 %253 -00%EN
FTHY, PRICOVTOFHOIEE TIHER TN T e\, RIEFRIC IV TIHUHR O
FEEPE Iz, EROBHR AR CENFR WD, ERETIET 7 70BRICEHSET L
DB XN B L HEERENBAT A L AR T A L2 ERE L. itk
X, FHHORHED» X o Eea vy ¥a— 2 —2 A0 ERT — 2 0RARW R BERICO W T
HPERENTE, REOYVEHREEHE CHEAINIFIAEL ICTAF I 2RIF 5
EMTED. BEMTIE, MEEZEMT 2770 Cld R HROFHE I CEELEDLDH 5.
T IHEDEZT 600um F TOHERMEDOMEE 225Kk 5N 2R L IR TRDO L RAE &
UL, Z0EWEEZLY, TLVIHDOBEI BT 2 LHEOZb03 )7 5
HE&Ex 34, flEEICOWTERELZYV T2 03 TE 5, WUMAE - BEXZHWTD,



KBRFIELERONELZTRT 5L T, FHOFMNLLAFTOHMICHE L -HHEY
2= VERETE S, INE THEDR RN TS o AL TORFREE L, 20 X5 7%H
IR DTER C X W I BIEA 2 TH 2 9.

2. @
RARGE, EARIET, R (2021). HADFEF - BEHREE O EBER~ D &k 1.
T VT KV E A~ O EHREE O ER, AR 71245, 63(11), 754-756
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Environmental radiation exposure in the Fukushima Prefecture and in

a radon prone area of the Adamawa region in Cameroon
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Introduction
Natural radiation exposure remains a global public health and a radiation protection issue.
The project untitled “ENVIRONMENTAL RADIATION EXPOSURE IN THE
FUKUSHIMA PREFECTURE AND IN THE RADON PRONE AREA OF THE ADAMAWA
REGION IN CAMEROON?” granted by the ERAN FY2021 is subdivided in two parts: the
first part in Cameroon and the second one in Fukushima, Japan. The aims of this project is to
measure radon in soil gas and in the indoor air, natural radioactivity in some environmental
samples and the development of techniques of radioactivity measurements and dose
assessment.
Accomplishments
Concerning the part of the project planned in Cameroon, in- situ radon measurements in soil
gas were carried out at thirty sampling points, according the two lithologies (granite and
basalt) of the radon prone area of the Adamawa region. Twenty-five soil samples were also
collected for analysis. Moreover, RADUET, DRPS and DTPS were deployed in fifty dwellings
over three month, for indoor radon, thoron and progenies measurements. These detectors
have been collected and will be returned to Hirosaki University and Bhabha Atomic Research
Centre in April 2022 for analysis. Data from the radon in soil gas have been analyzed and one
publication is being finalized. Radon in soil gas ranged from 26 =2 kBq m-3 to 166+ 10 kBq
m-3; the arithmetic and the geometric means are 80*=5 kBq m-3 and 71*4 kBq m-3
respectively. The radon exhalation rate ranged from 83+ 1.4 mBq m2s-1 to 536 =9 mBq
m2s-1; the arithmetic and the geometric means are 257 £4.4 mBq m2s-1 and 229+4 mBq
m2s-1 respectively. The geogenic radon potential ranged from 03 kBq m-3 to 77 kBq
m-3, the arithmetic and the geometric means are 19+ 1 kBq m-3 and 30*2 kBq m-3
respectively. According to the risk criterion based on Swedish classification (soils
exhibiting radon concentration below 10 kBq m —3, within 10 and 50 kBq m—3 and
exceeding 50 kBq m — 3 are classified as low, medium, and high risk respectively), 20% of
the sampling locations in this study fall within the medium radon risk area and 80% fall
within high radon risk areas. However, no sampling areas are classified low radon risk

areas. This Cameroon part is successfully completed.



We note that this work have begun a year before the acceptance of this project, and the
results of several campaign led to classified the locality as a radon prone area; and have been
published on January 2022 (https://doi.org/10.1093/rpd/ncab183 ).

Publications Soumayah Bachirou; Saidou; Chutima Kranrod; Ndjana Nkoulou II J.E; Bongue
Daniel; Masahiro Hosoda;; Hamadou Yerima A; Kwato Njock Moise Godfroy; Shinji
Tokonami Radon-risk mapping in the radon prone area of the Adamawa region, Cameroon.
To be submitted shortly.

Conclusion

The part of the work that was planned in Japan has not yet been completed due to the Covid
19 pandemic. Nevertheless, the host team of the University of Hirosaki provided some
laboratory equipment corresponding to the 2021 budget in order to compensate for this
breach. Finally, this project was carried out halfway, regardless of our willingness, because
of the Covid 19 pandemic, which did not allow us to make the trip to Japan. Nevertheless, the

part to be carried out in Cameroon has been successfully completed, and publications are

being prepared.
2. FX

1. Soumayah Bachirou , Saidou, Ndjana Nkoulou II Joseph Emmanuel, Haman Félix and
Kwato Njock Moise Godfroy NATURAL RADIATION EXPOSURE AND RADIOLOGICAL
HAZARD ANALYSIS IN A RADON-PRONE AREA OF THE ADAMAWA
REGION,CAMEROON, https://doi.org/10.1093/rpd/ncab183

2. Soumayah Bachirou; Saidou; Chutima Kranrod; Ndjana Nkoulou II J.E; Bongue Daniel;
Masahiro Hosoda; Hamadou Yerima A; Kwato Njock Moise Godfroy; Shinji Tokonami
Radon-risk mapping in the radon prone area of the Adamawa region, Cameroon. To be

submitted shortly.
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Study of environmental radioactivity in the Fukushima Prefecture,
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1. BR

INTRODUCTION

Human beings are exposed daily to ionizing radiation of natural and human origin. They
inhale and ingest radionuclides from soil, air, water, and food. From the point of view of
natural risk, it is necessary to evaluate the natural radioactivity in the environment and to
measure the level of natural ambient radiation provided by the earth ; the air, the
buildings:--The project untitled « study of environmental radioactivity in Fukushima
prefecture, japan and in the rare-earth element bearing area of akonolinga, cameroon »
granted by the ERAN FY2021 is subdivised in two parts : the first in Cameroon and the second
one in Japan. The aim of this work is to measure radon in soil gas and in indoor air, natural
radioactivity in some environment samples and development of news techniques of
radioactivity measurements and dose assessment.

ACCOMPLISHMENTS

Concerning the activities planned in Cameroon, in situ radon measurements in soil gas were
carried out at twenty-seven sampling points. RadonEye was used to study variation of indoor
radon in six dwellings and thirty- two soil samples where also collected for analysis by gamma
spectrometry. Currently radioactivity measurements in soil are on going. Moreover,
RADUET and DRPS-DTPS were deployed in fifty dwellings over three months, for indoor
radon, thoron and progenies measurements. The detectors have been collected and will be
returned to Hirosaki University and Bhabha Atomic Research Center for analysis in the
coming days.

Radon in soil gas range from 5,4 kBq.m-3 to 75,5 kBq.m-3. The average value and the
standard deviation are 24,31 kBqg.m-3 and 19,9 kBq.m-3 respectively. The ambient dose
rates indoors and outdoors range between 0,11 uSv.h-1 and 0,26 pSv.h-1, and 0,06 uSv.h-
1to 0,2 uSv.h-1 respectively.



CONCLUSION
Finally this project was carried out halfway, regardless of our willingness because of
covid-19pandemic, which did not allow us to make the trip to Japan. Nevertheless, the part to

be carried out in Cameroon has been successfully completed and publications are being

prepared
2. FWX

[ don't have a publication yet
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Spatiotemporal dynamics of natural radon isotopes causing indoor
environmental exposures and their effective countermeasures based

on model- room—experiments

K4 : Hasan Md Mahamudul
ZAWPgEE - MHE IR - ERE R
HFEWFgEE : A & - Qianhao Mark Jin + Akihiro Sakoma + Miroslaw Janik
1. &R

As an environmental pollutant of natural radiation under the existing exposure situation of
radiation protection, radon (Rn-222) greatly contributes to causing human radiation
exposures. It is noted that, due to the urban development, different indoor aspects-dwelling
structures, indoor dwelling facilities (i., e., usage of air conditions, etc.,) or human lifestyles
are diversely changed globally; thus, the impact derived from these factors should be newly
ascertained in studying the dynamics of radioactive radon in indoors. This research work
newly focused on these indoor factors by performing systematic radon surveys in Asian

countries (Bangladesh and Japan).

In Japan, the impact of human lifestyle especially the usage of home appliances on the
spatiotemporal dynamics and indoor exposures of indoor radon was observed by model room
experiments in a dwelling of Okayama prefecture. Radon concentration was measured with
an AlphaGUARD monitor; and radon progenies were measured with a WLM monitor
simultaneously to determine the radon equilibrium factor, F. The human lifestyles (indoor
human activities) were noted during the overall experimental period. As of the preliminary
results, usage of air condition reflected the reduction in radon progeny concentration. The
average equilibrium factor ranged (F=0.3-0.4). However, coupling with the usage of
window/door which are factors of natural ventilation, and the unclear pattern was observed,
which possibly ranged F, from 0.1 to 0.9. A new study based on appliances with filtration
effects interacting with natural ventilation is thus strongly needed.

Alternatively, in Bangladesh, a preliminary radon survey was conducted in 42 Bangladeshi
dwellings considering numerous dwelling factors, human lifestyles, and measurement
conditions to understand the radon dynamics and develop effective countermeasures.
RADUETSs were used for measuring radon concentrations for around one year and a face-to-
face questionnaire was used for recording the building-specific factors and residents’ lifestyles.
Multivariate analysis-principal component analysis (PCA) & factor analysis was applied
objectively to ascertain essential parameters relating to indoor radon variation in Dhaka city.
As the results, two principal components (PCs) were obtained; component 1 expressed the

strong positive loadings for the indoor factors mostly under human activities of kitchen and



bathroom usage (i.e., drinking water sources, water usage/cooking time in different seasons),
natural ventilation; and negative loadings of activities/factors in the living room (i.e., air
condition usage in different seasons, the sufficiency of airflow in winter). On the other hand,
following component 2, a few parameters of the natural environment (i.e., natural ventilation,
occupants’ satisfaction status) were found to have strong positive loadings. At the same time,
indoor artificial resources (i.e., building materials, water usage, or cooking) presented weak
negative loadings. As significant factors (P<0.05, ANOVA test) affecting indoor radon,
dwelling category, building materials, ventilation, water usage, cooking time, adjacent room
conditions, outdoor, winter airflow are determined. Based on the PCA analysis, this research
concludes that the dwelling parameters, especially under human activities & ventilation,
should be deeply studied and adjusted in searching for an alternative/effective
countermeasure to reduce radon exposures for multistoried buildings. Thus, this research
found different indoor parameters that might affect radon dynamics and possibly be the tools
for developing new countermeasures to radon exposures under existing exposure situations.
In future studies, radon surveys in additional 200 Bangladeshi dwellings and model room

experiments focusing on home appliances will be carried out in Japan.
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1. BR&E

In this research, our team focused mostly about human whole blood culture in closed
condition for on-site protocol.

Biodosimetry is recommended by IAEA to investigate biological effects for radiation victims.
In TAEA’s protocol, human blood is cultured at 37 “C for 48 h in 5 % CO2. Those conditions
require electricity and appropriate laboratory with specialized equipment. In a place with
limited access after a disaster, transportation of blood samples to that kind of laboratory can
be challenging. In this experiment, we propose the on-site culture technique for blood culture.
Culture can be performed immediately after blood collection in closed condition. No CO2
incubator is required as the CO2 inside the tube can maintain the pH of culture medium
required for cell proliferation. To evaluate the applicability to of on-site culture system under
closed condition, mitotic index (MI) of blood culture was analyzed after 0 or 2 Gy X-ray
irradiation: (1) with (open culture) or without CO2 provision (closed culture); (2) colcemid
treatment at the 0 or 46 h; (3) hypotonic treatment at 20 or 37 oC; (4) percentage of whole
blood to medium volume at 10 % and 15 %; (5) different headspace volume inside the tubes.
The results prove the ability to reduce time needed for patient triage in radiation medical
emergency with closed culture.

We will continue to establish a protocol for on-site culture for human whole blood culture and

survey the ability of mice whole blood culture for on-site dosimetry.

2. &
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H D70, BIEB AR L, BERN L 22UABT 24 I v Zicow GGl R 7 — £ o HifS
DEETH 5, FetofROBEHEHIR DM, AR ORE IC DTl D RBIBE * - —
YIHERZREREY 2 b7 v 7L BRI OMEGEER Z T 5, RFEERKSE R AR
DERTE 72 Wee 1 ° CK28 13, QRO ICHIEST 2 ¥ - —X¥ ThH o 7223,
Mpsl @ X 5 A O ARESRICTEREINICHEEST 2 L SN T3 FF — X DOETIIEIR
LN o7z, T, % K OHERCIIRERROMIRIC X o CTHIAEFEMET Lz 2 & A
O, RIS ERITH 3 2 L HIRIE X N7, WUEREE 5 X OB a5 % b
DT FETH %, SHOEFHEZEE 2 MR E» SDEEMTETCOTROREL
EDHTWL T LT, chE U RICE» O IEME R R MG RE L 72 5, £ 72, TR
BEE ¥ F — L IHERIC X 2 MR 2179 & & CYOMIEAL - BEEICBT 282 7 =
R L DRI S B3 Z LB TR B,
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1. &

WHERIC BT 2 — A7 Y o/KEJEIAFR (FEER  AR28 5 KBRA AT RE 7 K &R
mm/4E) X, HADWEME (3337 mm/4E) XV b HEAY v (1973 mm/4), % DHERA
& LT, HIEEY  © ICRR AN R T S b, B 21, NI 255 T AR}
THLOPFETH Y, L-FBEES NS Wiz, N0 3% 0 F i,
RRFMN e L, e ORFH) © 1981 4£20 5 2020 4E D ERPEE K E T 2161
mm & HAREPN Ok ic k=T %23, ERPFEEBKE O #PH I3 1331~3322 mm (e
fiElx 2028 mm) TH h | BEELLKE WV, T2, FEHOBKEDI B, 5 H2H 6 A (1
M) & 8 A2 5 9 H (REEEEM) 2541 50%% Lo Tk b, BKESZEHiICX ) KEL
7225 (GRT,2020), F 72, WS OKERIE XL 20K, WK, #TFK, #BKTH Y K
P T IcdbE I I b L TE 0 MBI AL DS i E R Ic S LT B, KIERTH
FHEBUKE X, 2D 80%LA % X LKICHKAF L Tl 0 | mJIKIE 13%. # F7KiE 4.7%.
WKIE 1.2%CTH 2GR, 2022), HHEEICE 1T 2 HIBRY 72 & NS RRZEH R K E
TR DK & MBI ORI Z A B & RO N7 KE RO RRGe 2> D R E NI G 3
LEREEATER 5 L IIMBORETH 5, £ T TAHRMIE T, Bl O e~ DREJR T K
DFHHSE B X NHEHEEZHS 22123 5 20, INFFEKODMA T 2 HHFEHRICE »TKFZ
F VB ORI X OEREI 2 =M L 72, KGRI OB SE, MHRRE RO K
fEdeE (267 057 237 N,127° 42 22" E) Tdh 2, KAkHI, #EEHA Y (7200 m)
DEF 8 HIAITERINL 72, F 72, BEAI O BERHL K HHh S <k, 30 4rfERE <l ke

(2021/12/27 10:30-17:30) (/KB ZFRELL 72, Ko T F o 321 o il BN TR ST 61 %
WELEYY v T 10mL 8#ELL 72, BIZIZ, ED I A I rA I vy vFL—2—%
ANTZHT T ZNA TAITEANL, BEFTCIRIE L 7z, IBEHNE 3Ry v FL—va vy
£ (Tri-Carb2910TR, PerkinElmer) T 1 3k H 72 0 60 4EHIE 217> 720 TR CE
L 72k o F v iR o#ip 13, N.D.~4.1Bq/L OHPHTH > 7=, BEAI DR T K
Hisiod 7 F ViR O#HiB I, 2.7~3.4Bqg/LTH Y, —EDREL_ALTHEL T &
DS P E 7ol ZlDKT T FyEHGZRHETICE T, YR BTz 2
HWEAREIN, 2o h b, BHHAERICE W ORI F Y BETH 2 2 LAVR
X7z,
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Determination Sr—90 in Milk Samples
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1. R

Sr-90 analysis has been carried out in milk powder samples which the activity is known. The
determination of Sr-90 is based on three main steps: the sample preparation, TEVA and DGA
resin pre condition, extraction chromatography and the activity determination of Sr-90 using
LSC.

Background:

1. A significant number of volatile radionuclides were emitted into the atmosphere
after the Fukushima nuclear accident, with Strontium-90 (Sr) being no exception (Shozugawa
etc 2012).

2. Strontium has the same chemical properties as calcium, this allows Sr to enter the
human body through the food chain, especially through consumption of milk (Lopes and
Madruga 2009).

3. Strontium-90 has high radiotoxicity and is retention in the body, so it can damage

bone marrow and is also carcinogenic (Sulaiman 2010).

4. Liquid scintillation counting (LSC) is used in this work for the analysis of Sr-90
Procedure:
1. Sample Preparation

Concentrated HNO3 and H202 were used to leach milk powder samples. Then
some chemicals were added and the mixture was filtered using 0.45 micrometer filter. The
samples were ready to be eluted. Before, TEVA and DGA resin were pre conditioned using
HNO3.

2. Extraction chromatography

Chromatographic extraction was performed by passing the samples through a column
made up of TEVA and DGA resins, each column prepacked with 2 ml of resin. The sample
filtrate was eluted at a flow rate of 1 ml/minute using vacuum pump. Following that, the
eluent was directly measured using LSC.

3. Measurement using LSC

Sample was measured using LSC for 400 minutes and 5 cycles.



Result

Sr-90 Activity Concentration of the target value is 99.9 Bq/kg, and the research value 68.05 Bq/kg. %
recovery is 68.12%. The chemical recovery percentage of the sample shows that the procedure was
insufficient, indicating that this method requires improvement in order to get higher recovery.

2. X
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Presence of Cs—137, Cs-134, Sr—-90 traces from the Fukushima
Daiichi Nuclear Power Station accident in the seawater and air for

baseline date in Viet Nam
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1. BR&E
Contamination by radioactive cesium (Cs-134 and Cs-137), which was released by the severe
accident at the Fukushima Daiichi Nuclear Power Plant (FDNPP) in 2011, still has a great
impact on aquatic organisms. In the case of the Chernobyl accident, the rate of decline of Cs-
137 in fish and aquatic environments slowed down after some decades. Cs-137 in river
systems can be taken up by aquatic animals. In this study, total Cs-137 concentration in the
Ukedo River system and Cs-137 presence in dissolved, acid-soluble, and insoluble fractions
in river water samples were determined. Total Cs-137 concentration increased going
downstream and had the maximum value of 2.08 Bq/kg below the Ogaki Dam in May 2012.
When there was no rainfall before sampling, >87% of Cs-137 existed in the dissolved state,
and the acid-soluble state and the insoluble state were <13% and the undetectable level,
respectively. After the heavy rain event, the particulate fraction (acid-soluble state + insoluble
state) was elevated to 65%, which corresponds to twice as much as that in the base flow
condition. Particulate Cs-137, especially the acid-soluble Cs, can play a role when taken into

the food chain in aquatic ecosystems.
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1. B&R

WEE R IIFENERIC X > T, KEDOSHER > 7 4 (Cs) p3EREih~ T iz,
TEE Cs ofERED —D2 & L THEE Cs i1 (CsMP) 238k & 1172 (Adachietal., 2013),
Kubo etal. (2020) (348 & O EHEREI 0> S #7272 2 4 7D CsMP % ¥R L 7z, KifgET
2. #Hi7e7e 2 4 7D CsMP DK COBEMRREZIHO 22 ic 32 2 L #HIY L L7z, CsMP
DIEMRE L, CsMP 1D Cs OEYI~DH Y AH R, HFHE Cs IREIC b B % 5.2 5 7]
HEVED B B, Hi7z7 2 A 7D CsMP % 16 Ki B L. N 2 R ic oW CAMEBRZ 1T 72
fi%. 100 pm @ CsMP @854, 20°CoigAKHCIE#) 10 FThRFH D Cs DP 23 X
NEZZEVRBRINT, REED I ZH T RMERZMKT 2L T, XVEHEHTES
CsMP DIRREE ZHEET 2,

2. X
A5 1) S. Suzuki, Y. Amano, M. Enomoto, A. Matsumoto, Y. Morioka, K. Sakuma, T. Tsuruta,
H. Kaeriyama, H. Miura, D. Tsumune, K. Kamiyama, T. Wada, and H. Takata (in revision)
Temporal variability of 137Cs concentrations in coastal sediments off Fukushima
2) =i, S, @R (2021) fRESS T IREATERIC X0 S R
M vy LRFOBIEEIE  — )2 D E~DBIT & % D —, HiBk{Ls, 55, 122-131.
3) H. Miura, and Y. Takahashi (2021) Characterization of two types of cesium-bearing
microparticle (CsMP) emitted from the Fukushima nuclear power plant accident using
multiple synchrotron radiation analyses, Research Frontiers 2020, SPring-8 SACLA, 94-95.
4) H. Miura, and Y. Takahashi (2021) Characterization of Two Types of Cesium-Bearing
Microparticles (CsMPs) Emitted from the Fukushima Nuclear Power Plant Accident Using
Multiple Synchrotron Radiation Analyses, Photon Factory Highlights 2020, KEK, 38-39.
5) =i, SEEHE—, @fEFER, IHE TR I NAAEME Cs hit L 2 oFE, BloE, 2022
EI3H5.
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1. &R
Since 2013, a plastic scintillation fiber (PSF) system has been used for in-situ monitoring of
the distribution of radiocesium (RCs: 134Cs and 137Cs) concentration in bottom sediments
of ponds affected by radioactive fallout from the 2011 Fukushima Daiichi Nuclear Power Plant
accident. PSF’s counting rate (CRpsf, s-1) was converted to RCs concentration (Bq kg-1) by
regressing it on the average RCs concentration in the top 10 cm of sediment core sampled
from points coinciding with PSF measurement lines. However, in-situ devices” measurement
uncertainty can be influenced by the vertical distribution of RCs in bottom sediments
including the depth over which the calibration samples are averaged. Accordingly, this study
was aimed at clarifying the influence RCs depth distribution on PSF calibration factor and its
measurements uncertainty based on RCs monitoring in forty-seven ponds in 2015-2019.
Using a dataset (N=206) of PSF and sediment core sample measurements, 32% were used
for PSF calibration by first averaging the sediment RCs concentration over varying
thicknesses of the core samples, i.e., calibration depth (Ical) ranging from 0-5 cm (15) to 0—
30 cm (130) in 5 cm increments. Next, the corresponding CRpsf was regressed on each Ical
and the result coefficient of determination (IR2) was used as an optimization criterion under
the hypothesis that an optimal calibration depth (loptimal) would maximize IR2 and minimize
measurement uncertainty expressed as normalized mean square error (NMSE), which
compared the depth-dependent PSF-derived RCs concentration (PSFI) against sediment RCs
concentration for all the samples. Additionally, uniformity in RCs concentration by depth was
statistically tested using the concentration in successive 5 cm layers of all sediment core
samples. The thickness, L.90%, of sediment containing 90% of the RCs inventory (Bq m-2)
was estimated from the cumulative sum of the inventory in the sediment core layers for each
sample. The peak or plateau of IR2 occurred mainly at 115 and 120 which coincided with the
largest proportion of L90% among the samples. Consistent with the hypothesized trend for
loptimal, lowest NMSE tended to occur at Ical where IR2 peaked or began plateaui.e., 115 and
120 and increased below or beyond that lcal. However, RCs concentration was only statistically
uniform (Mann-Whitney test, p>0.05) for the 0-5 cm and 5-10 cm sediment layers were while

the rest were heterogeneous. Further, there were no statistically significant differences in



PSF-derived RCs concentration by calibration depth (Kruskal-Wallis H test, p>0.05). On this
basis, the currently adopted practice of calibrating against the top 10 cm is considered
appropriate for the sampled ponds and period. Revision to calibrating against the top 15-20
cm may be necessary for optimizing PSF measurement uncertainty for unknown

homogeneity/heterogeneity in RCs depth distribution.
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1. R

HRER I JAEA 1BE %2l & L 721198 270 — 71348 B R AR o i o iU e
BT 5 720 O/ AR OWIIEBFE 21T o T\ %, 5 F TIIEREMNICIRE L CUbEs
BoEy 77y 7RBAEEEL CTE Y. EARW M O@EHABAM IR L 72, 5%, 7T
TIBE Y — VR H B OBRE T £ A A v MICKREMBEACEH I3 1k, e ToE
FAHATHE L AR T o T B, WA CHRUTRERE 217 5 Bk, IAM Y AL E
THLIE & LA ORFE 2175 BB H 0, Blkcldzchz ABf#EIC X > TfToTH Y,
BEBNO XS AfkRECOBEHACIIRBEZERNTE TV S, L2 LA b, 5%, AT
A EAT O BRIx. B NI AR RS, B & Ok A RANLOREEZ T 5 Ltk Y,
ekoFIEHTECRMGTE R R AREESEZ LN S, 2 2T, AWFFETIE, AT
EAMRIC X 2 IERERAE 2T 2 2 X 9 WA E TR ANZGIHFEE2ERT S C
ExBEEE LT, KRR, #Hiz Rl FEe L, EkoflFikic, ==2—7 1%
v F 7 =2 I X BHHIEANEINZ 2 FEEHKBEICREEL, =2 -T2y P =2 %
T2 LI XV fIEATI DY T 4 2R3 B L, % Tl L 72 AR o il # 53
AR b e E 2 bND, BEEL7=TA Y X 4%, MATLAB #7238y I 21—
a v CHERE L 7o 3. PR D FIHIFE IC A~ CTHELIC R 3 2Tt ED B 5 2 & D3RR T &% 72,
FR U IRk 2 ARG ISR U R RIS T 1 0 A1 TR 2 17 o 72 AR
R EGE D 2.0[m/s] T, WITLHEOMEDR D 2T, 2B 6[m] DN THLE & i
DIRFFEATI S e TE 2, TORED S, B AEFEEIY ANLGIEFERL. fEko
FIETFE L 0, AMLOKE WP TORIENCE L TH 0, Sk, A E v 722 A
DIEFFILR SR CE 5, KFEEMURE, B4 RSt ©. FfkAaBz msmc
i, 7 2 — 2 LWEERFIC O W TRGEET 2 & & b IT, A T DR HER R o 3258

CETBHREZRMEL T L,
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2. X
Shun Fujii, Junichiro Tahara, Shoichiro Baba, Yukihisa Sanada, “Dynamic Positioning
Control of Unmanned Surface Vehicle for Core Sampling: Correction Input Using Neural

Network,” The 32nd International Ocean and Polar Engineering Conference. (32#i%)
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1. &

2011 4 3 HICF8 4 L 7 U /) WE B 28— R T W FE BT it i 5 U PN D RS FE 7S X3
WO —iEESHIRE W Cw a ik cix, ABEBOETIC: S 4 7 v v ofTB#iPH o ik
KefiEsom, miREORE Y v L2 EHT 54 7 v v oftiilfi~ o 50 Ea
ENT 3, BEFYIOKE) - SR — A2 IET 2 5k FEO—2 L LT, #EichE
WD LA L ARSI T O N b, BRI EZ &0 724 7 ¥ v O
WA BRIICRIT T 2 2 8T 4 7 VoL 7zBic, B8 - p ik T 2820 b %
Mg 2R L, REELOCBEERS B ZIcs T 54 7 v v BEHICET 2R 252
&, MR, WA OKE) - B D B Cs DEEZBA O A0 T 5 Z & AT
Iz, 2021 HFEOFAZH O ERAN HFEMLE oW it WERNIAD A4 7 v v offiik
HREZHL2ICT 3 2 L 2HMIC, 47 2 DD b L 72 DNA ZF]f L 72 MIG-
seq AT %241 > 72, % DFER, HIBFHED H 2 4 7 o o DEEEEE SHER S h, EEDE
T HRE % b U - AR 2 T 2 2 3T & 72, A7 B DEFTHIZE X V. MIG-seq
R SRS D 4 7 v v oBEICLREEHEEOIBICEMTh L LRI N, L
L b, ZE T MIG-seq FEHTICIZFIRERIZFHAL CTH Y, 4 7 v ool (i
) IR L o 72 F B3 H 5 T & IR X 0 s B RIS N A T 2B h B &

Wo 2BERDHoT, — S 4/ v DHE LT L 72 DNA (3 DNA) %2/ L 7254,
B O LICNET 2 2 2Tt GERENGRD . MEoRExfFEL. 2
O, XV RELEZABOMMEATIREE 23 Z e AW I N2, LA LA, HiCITNRE

LSt DNA (Bl 2 1F, BYcHk 3 5 DNA) b &N T %, MIG-seq i#TIC 35Tl
% FEHE D LW IS IE L 2 UHTED v PCR 79 4 =~ —%2FIf3 3 720, 3 DNA ZfHw
72354, PCR 0@ CA 2+ 2 LISk o DNA %50 PCREV b HiEEI W 2 2 L A& h
%, TN FETICHE DNA Z 72 MIG-seq fi#ffr O i e v, % 2T, ATl R
WEEDR N T S 24 7 > ol BRI L. # DNA ZFIH L 72 MIG-seq @t o Tk
FAFZ MG L 72, HEEROMERBEXHMN I N4/ v iconTHR, ERn#Es
JUORICEDE Tz (LUF, B#) 28EL, ThZhoilkl2 b DNA 2 L2, %
¥, MIG-seq fRHTIC B, 7 &> D DNA"OIFAER 2 RT3 720 DEBRZ{T - 72, &
BPCRICE Y —EDY 7 FAMEICEL =04 2 A4 (Cp ) %W L 72/ DNA
IZoWT, —EDEIEG THIRIIDO DNA ZER L, Cp % i{#E L 7-121c. RS DNA
IZ2WT 1stPCR Z%Effi L 72, 1stPCREY)IC o WT, BEXAKEN 217\, CpfE & 1stPCR iC



X %2 DNA Wl o¥glgs ) & o BRI 2 /N L 72, % OfER. Cp fiEids 32 i £ Tl DNA
DOIGIEBMER T 7223, Z U LT3R HER I N o7, L7znio T, MIG-seq fi#
Bricix, Cp fii 32 AT @ DNA O A% fEITICH W2 DY TH 5 Z LB nh o7z, i
W, E5ER X ORECH LML 7ZDNAICOWT, 4/ vV ICHRINA T 74 ~—%(#
HL7-%E5® PCR #17\» (TAGLN1sus and TAGLN2sus, refer to Ebert et al., 2012). A4 /
D DNABEZERBLL 2, WTNOMA., ER#Es X UCE#EICENTH, CpfEld 32 L4
TTHH, MIG-seq fEtT 2115 1CH 720+ 4 /7 v+ D DNA BRGEENTWE I L%
MERE T % 7z, o OB L. MIG-seq it 21T - 7z, 512, MIG-seq fiifric X
WfRohizy—2r v ARAICOWT, O T — 2z TL. ZER» /{02
SNPs (—#H%M) offfis X CFiEoE L% Hig 7.
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1. B&R

7L — b LA LI T IR TG T H 0 . HAMRE T 100 FREECER
IS4 L T\ B &R X T w5 (T.Schwestermann et al., 2021; Tkehara et al., 2016),
HAPESE KO 2011 AF ALY AR = 13 H A S o IR 2 EJi & L, Z o
RN IR IT ANC ~50m, $RTE T IS ~10m TH - 7= & #EH & 1T % (Fujiwara et al.,
2011; Kodairaetal.,2012), 77 & — 7 4 XHE (ZHEAME L #EF L CHRET L INT
B (Lay et al., 2011; HIEFEPIHEERTHEREZ B4, 1997) . WISk H AR
fllcH KRB @A Z 2 2 &L PRI NS, R TIE 2011 FiCikE % 72 L H) &
VR UFEAE L 2 RERIC X 2 s AR o HEEY ER IR O 2L 2 535 2 & T, B
R OHE ICHE ) BREZMICE T 2 MAZES T L2 HE Lz, a7k,
2011/7/16—8/4 & 2020/8/24—9/2 @ 2 > DA T E /- d D %R L 7=, HBEY+H
DRI A (137Cs, 210Pb, 214Pb) il 2. IRFBERLEFRNIERIL I I Z o&HEDH
ExATo T, RETVEDO T — &2 & IR, HABEORIURHEICEH L <, MERIZROZ
L% G L 7z, HEREY)OMWIEH L Y D T OfE CEEIFEAEFH K L #HE S 2 SiIEE O
HHE 137Cs 3 S iz, F 72, [EIERFICOHT L 72 excess 210Pb B IXHEEY)IFRE CiEIic
FVERCHIE S N/EL D DE Ro Tz, D 2 mIIHITIC 7 o CTHERED ML 23 AL
TN LRRBL TS, REBELERNARL & TOC/TN bz v 72 it R I AR R
DERTHERIECH S  Ln L7 C &b, EEEIENIC ITERE R 2 5 o f75 % 28
AHLTW3 eEZ b, HESFAIRHE~OYEEXZ BT 2 MY H—TH 5 Ak
PERRINTZ &I, EVEEEDOZ L WINE~DYE X E I BIR CHEHELALTH
5 EE 25, Stk HKPORBEE 137Cs o el miz e &L <. HAHR
R O HEREEREIR 2 FEICHAS 2 I L T E 2 e F X T B,

2. @wxX
Shota Kambayashi, Jing Zhang, Hisashi Narita(2021) Significance of Fukushima-derived
radiocaesium flux via river-estuary-ocean system. Science of The Total Environment, Volume

793, 1 November 2021, 148456. https://doi.org/10.1016/j.scitotenv.2021.148456
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PRI & i % 0 70 S R TT)IIK &K ANRIES % & &I X 2 PBELER. V)
HOREA, ECTAE R EDERI NG TH L 2 L6, FICE T 2 YEMER.
IR S B EE~ DYV ISR A R T 5 Z L IZEETH B, L LAans s, Oz 8
U CHE~NE I N R FOEBBIIFR I N TN &b %\, AWSECl, TRIA WY
25 % b OUFHR TR CERHL L 72 R S8 HEREY X O PRI 1 D TEUR RE S0 X ML 57
B % 38 U TR D> & 3~ DR DBEIEFE R Cs-137 AR & BERIEYE & DBEfRICD
WCERBIE A 1T 5 72,

i THICHE AR — v b b BIR T OLBEFR QA X, AR > KDY =
BRI T IR T o 7o, T, WK T ORIFEAHEET 2 -0 DIEETH % La/Yb
Mo, SRR FIc B 0 2 BEERIEN T OEIGEK 7T HleEINEZ, chbDllhb
T2 HTMAT BHT- D% L FHRE % VIR L CEEER OB D I REE Tl A~
LI N T2 EEZLND, & HIC, HHEY & SRR T 0T & b BERIFEYE OB & 2%
WIE L Cs-137 B E L 7 2 HEA R S iz, —/7 T, La/Yb e Cs-137 BRI
BRI R S e o 72, 2O DT &2 L REHEREYICE T 5 Cs-137 5347 1 Z FEERIR
HEARRT T & PRI O B OHEREIRILICIKF L Twb e Ez2bhn 3, SBIIEL N
OIWAE R % FIC S BRI 72 ¥ 2 I\ 5 T & CRERIF MR T & B A 7 L 0% 5
HOMEZITH T LT WA @ L ClFE~EE S W L v 7 22 504 oY)
BICoWT, XY IEMEAREXSERELEET 27200 iET -2 2 2 LI NS,
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TIXF, HEREAEALL, ARV EEE - L, BRZERT 2 2L T, HEEER
BELTWS, COEBRRUEZE L LTD I I 0@, HEholEHEL > v 2 DivE
AT D HEE RITT I ERARBINT S, L LA b, @EREERE OB~
7 LD EEIESMMICN T2 I IXDEELEEL MR IEIINTCEBI N TR,
it 10 EFoE L. EFIREBIGES & 505 3 HEXBORURYE Cs » BB 2 Tl
T2 9 2T, REEYIC X 2 AYEELOEE L IEREICEHE T 2 L2 h 5, AWFFETIE, 7
11X I I XERRICEERE ORI v v L DENENEICE 2 5 2% FEERIN
KHLICT 22 e HNE 35, FAEMIE, WESE—HFE2 5Lk 40km ICfiE T 5
EIEINTER A T LTIk L, 2022148 H31 Hic7 + I I XRloREHD I IX%2R
OB X W ERE L2, M Cs T8 (B3 3em) & IEGYYE (FEF 12cm) % 3%E L 72 £
BAMICIIXZ 1AM, 0,1,3,7, 14 HEROBEINY: CsJgonfizt— 79477
7 A0 L7z, % DFER. EEBE A S 14 HRETix, 3 3 X X 28 Cs o
HEINE S I~ DU R BB bNR D 572, LS o T, EICE 2 I XoiE#i
TR D E Cs DENEN A ICHEL 5 2w EARBE N, — . EREICE T
IIXOAEFHMIE. AEBRAR L O Bvzo, LY RIoREHMEZH T 5 2L T, &
BREGICEN L 725l 2 et 3 2 B3 D 5, SHFEIIFEERAOMEEZTET L, I I X3
T id, R E O Cs DSRTEDN R ICHE Z KIS X v 2 & 2L L 72 511k,
EERBICHL 2RO EBM 2% T2 L L bic, HEOFE S I L ORURE Cs % 7
<=7 LEARESR A CCER T2 2 LT 3 I XM Cs o HERE SR ICS 2
L0 L0 IEMEICEH L T B2 H B,



