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Investigation on distribution of radioactive substances in Fukushima
(5) Elucidation and modeling of the effects of forest management on air dose rates
REOBEEY BE M2 & My P 384y CHIU CHENWER, Ay FRfeE:
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1. #5
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~OELEFE L TWD, FITHIR CITHREAHLO HEEKERENT 2 2 &1k v, HFD Cs-
137 InBFRAET Ly B —EENT S D 2 & CREMBERN —RICED T 5 Z L3RR STV 1],
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SEXH

[1] Nakanishi, M., Onda, Y., Takahashi, J., Kato, H., lida, H., & Takada, M. (2023). Changes in air dose rates due to soil moisture
content in the Fukushima prefecture forests. Environmental Pollution, 334, 122147.

[2] Nelson M. S., & Rittenour, T. M. (2015). Using grain-size characteristics to model soil water content: Application to dose-rate
calculation for luminescence dating. Radiation Measurements, 81, 142-149.

“Yusei Uehara?, Yuichi Onda, Junko Takahashit, Miyu Nakanishit, Chenwei Chiu?, Shiori Takamurat
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Investigation on distribution of radioactive substances in Fukushima

(6) Analysis of the source of cesium release from the Fukushima Daiichi Nuclear Power Plant to the ocean
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B2 XRS5, £ LT, =2 RA L AS—RASHT(EMMA)E TR ORI G 2 HEE Lz, €D LT,
ERREIERW)Z FHWT, BERICE D Ak S b FRmitit & BEROm AR T 2 HEE LT,

3. #E55R

K HEKBE D P7Cs JREEIE, IREE & FENAY PTCs IREEDFHIZBII R E B L, HITRED LA L,
AW Uiz, Rw #1180 K HKBROFHIE, #FKME, RmgHicmz, OBz E—
7 EREOREYEKD 3 DIZX S, Blifend Ra /2 7 OFEBIN T, EERF O Cs 2
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*Yuichi Onda', Hikaru Sato', Daisuke Tsumune', Katsuhiko Kohata?, Tomomi Okamura® Taichi Kawano!, Hiroaki Kato' and Junko

Takahashi'
"University of Tsukuba, 2 Tokyo Electric Power Company Holdings
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Investigation on distribution of radioactive substances in Fukushima
(7) Model Development for Elucidation of Cs-137 Adsorption and Desorption Process in River Bottom Sediment
in Fukushima Prefecture
Rl AR, BLE— 2, Jim Smith?, fiJEREERD 2
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F—T—F: Cs-137, WEH I IFEER, KL, WHEET LV, 78, BER R

1. ¥E
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RE & RRRE Tld, Cs-137 IREED -l 2 —EREGENUICIE > THA L TV D Z E BRI HMNITR > T D, JIE
TNZOWTITFRE L LAHEML T DAIHIE S H D ZOERIZETZ D> TRV, & 2 TR TITRM
EFEMBICER L, ETAEMHALE Y 2 CIEL Cs-137 BEOHEKERN 2N+ L2 BN ET 5,
2. BFRFiE

ASEIOMFFETIL, BREEA S 2011 025 2019 FITHRIM L 2 E O 7 — 2 L@ B IR & SR FRURR - 7
A Y b=THIEKS AT DG 2 =S RIR L TEEAFRE DT — Z R Lo, MR MiEE, wE R E

@Y ORI T D, VERL LIZRE T 7 /L TIXSEATIFE[21 %2 BB ISR D & OWE FOGIEE & [EF 6 0
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Do ZOFETIMATK Y ERMEE FHT 5 2 & TERGIZRT 2W s O SOGEE & 5 5.
3. #E5R

BIEIZ XD HE A L 72) I+ Cs-137 IR EEICRI LT, BLHIHR 75 M 45 MR Cidib %% 1 A< b
FA-L7ED, VEBUBEIT T X TOHAIZI W T ZERENICHE > T LTz, ZORRIIT =213 L
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WA RE N R, BEERE S ELS 2D 2 ERNbhoT,
SE X
[1] Monte. L et al., (2009) Physical processes in freshwater ecosystems, IAEA-TECDOC , 1616, 419-432,
[2] Smith. J.T., Comans R. N.J, (1996) Modelling the diffusive transport and remobilization of 1*’Cs in sediments : The effects of

sorption kinetics and reversibility, Geochimica et Cosmochimica Acta, 60, 6, 995-1004

*Naoyuki Wada' , Yuichi Onda?, Jim Smith? and Yasunori Igarashi?

"Univ. of Tsukuba, *Center for Research in Radiation, Isotopes and Earth System Science, *Univ. of Portsmouth
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BRERE Cs-137 DEIBDOE L DB
Investigation on distribution of radioactive substances in Fukushima
(8) Elucidation of the dynamics of dissolved Cs-137 from the headwaters to the river by analyzing
the water quality of river water
FAOEE Y, BE w1, &iE M, kp s, e BRSO JINER R
VELE R R - T A Y =T HIER VAT AR v 2 —
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F—J—F: WAFRE Cs-137, WHIREE ., A A U BAEME. AHY 53

1. #8
N CTEAFT D Cs-137 1ZED~DOBATHEDR @ < . T TORBOMANRLEENTND, THETD
WFFETIE, )1 L3S TOWAFRE Cs-137 RIS BT D EIN & LT Ak oiticsns U ¥ — (FHY)
DR, AT DA A RE RS TE 7z, £ L TIE, I FH-CRK LI 36 1T 2 BLHIRRFZEI,
WRAFRE Cs-137T IREZ R D HER & L TE VU AORERNR(Cs-133)DFIEEfRR L T\ 5, LavL, bk
P FHEA B U 2 — ORI ERIZI T, KO Cs-133 JREA LD K 5 ITHAFRE Cs-137
REE\CRET 20303002 TV, AAFFEO BIIL, HRARFERIED D TR~ T, 1K O¥EfFRE
Cs-137 RIEICHETDHKNEZRLMCTH I L TH 2,
2. HRFE
5 U TR T LA 2 i X D BRI > & L R D AR RPN OB LR 7 23557 THRINK ZERER L 72,
BT ITREERICE DR D . AR TR T DI AR FE (DOC), Cs'OBiAA 4/ (K'X° NHy")
70 EOLEEFA A RE, Cs-133 REZ TN ENEAMKREF, (A rn~ 7T 7 1 — ICP-MS
Z W THIE LTz,
3. H
MG E LIZiINCEB T % Cs-137 OEHEBUREL (KRB RERR AR REIR )T, [K']H D3 [NHy']
DOEEIMEENED L, ERE 13ZF N2, R?=023 & R2=032 Thoto, BEAFHFZEIC LU [NHL 1%
[K'] O 55 L Cs ETI2ENMOLNTND, LN -> T, [KT+5[NH1E Ko OFERE Rz L
A, WIEREIT R?=0.55 L7x o7, AWFSETIEL, DOCIREE & Ko (TIFBIMERBHEN L b 7e 0 o7z, Cs-
133 JREEDZVEIIT K& R LoD b i) I TOREE IR & FIRRE Th o7z, OB R & H
e L7 Cs-133 & DRI X DO E L ZOBLE A L T 2 EBREGROBETH D,
BEXH
[1] Kawano, T., Onda, Y., Kato, H., Takahashi, J. (2024). Mechanisms of *’Cs leaching based on long-term observations in forested
headwater catchments in Yamakiya, Fukushima Prefecture, Japan. Science of the Total Environment, 907 (10), 167837.
[2] Hirose, K, Onda, Y., Tsukada H, Hiroyama, Y., Okada, Y., Kikawada, Y. (2024). Chemical implication of the partition coefficient of

137Cs between the suspended and dissolved phases in natural water. Journal of Environmental Radioactivity, 278, 107486.

“Kosuke Tomura', Yuichi Onda', Junko Takahashi!, Aya Sakaguchi', Yasunori Igarashi!, Taichi Kawano'

"University of Tsukuba, Centre for Research in Radiation, Isotopes, and Earth System Sciences.
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(9) FEMRTKICH T HBEFRE Cs-137 RELRDER
Investigation on distribution of radioactive substances in Fukushima
(9) Factors contributing to elevated concentrations of dissolved form Cs-137 during runoff in forest
headwater catchment
FOKH BRER Y, B AR, filR RS, miE i, P 30
VRO R AL T e T A, PBURORTE IR« T A Y =T HIER S AT AR o F —
METIPNESEE S St

ABFIE CIEARRIETRIRIZ 31T 5 HAKBFOVRTFRE Cs-137 R R O BR 23527 K, H T K, U & —i@iEKoH
TV T AT A A BRI FEORNEEZIT) 2L THLMNIT D2 E2BME L, kE—2%
K3 4 FFECIREEME T L7228 DOC 1% 12 FFfH# & VKD 2 fFREDRE TH -7 2 L6 Cs-137 IRE
FROERE LTA A LRI LAEED DS ORHOFERRE N EARE SN,

F—D—F : Cs-137, RMIIEIR, TEAFA IR R

1. ¥E

i S U T K0 il S AT ORI R RS B T T2 % MERARIC TEAE L7z, ()1 CIXIRTERE Cs-137
DK E DA F U RHSCH Y /3R K - TR S UK, DOC IR & IEOFHBABIMRB R o5 LWV o Tl & n
¥ 51, E - HARERBIC B W TIRIEERE Cs-137 JENHAKIFC LR+ Z MBS TR 20
TR E LT X —NODEMREZ LT 5(2],
2. BHEFE

ARATE ClI3AE & R IHREET LR B X o #7 )\ILUFRsic 3W CIRE K R K, U 4 —i@iEAKko o7y o7
EATWVIBTFHRE Cs-137, 1817 A 4 2 VAR A IR FE(DOC) 2 JIET 5 Z & THRHIRIIZHB W T Y # — 23K
f7HE Cs-137 I RIETEEBETHAE LT,
3. #W

2023/9/7 & 2024/3/29 DHAKKHI Y > 7Y v 7 &7 o7, 2028 FITHRF R 60mm O H - 7B A IC
P TV T EATVEKRERRED 0.25L/s TH D DIZx L 3L/s £ THRENSEM LT, ZDA X2 hTiX Cs-
137,DOC JiR FE 23 KRR D 2 f512 15 L Tunie — 5 T KR EE VK & [RIFREE Cd - 72,2024 421% 45mm
DR S FEN 1.5L/s £ TEH L7, Cs-137,K,DOC IEE+ X TRHEE — V7RI K E -T2, FD
% KHREII Y — 2 1% 4 R Tk & AR £ TIR T L7228 DOC BT 12 FefifdiE# Kk L 0 @
EThHolz, 2O LT Y Z =N THEK I DOC RE O WETRKDZERE THLmHLTWAH Z &
ZRL TR EFRE Cs-137 ORRE LTA AU ZHEI 0 6 ) X —EWHOFBERRENI LEZRBLTND,
SEH
[1] Kawano et al., (2024). Mechanisms of "Cs leaching based on long-term observations in forested headwater catchments in Yamakiya,
Fukushima Prefecture, Japan. Science of the Total Environment, 907 (10), 167837.
[2] Sakakibara et al., (2021). Radiocesium leaching from litter during rainstorms in the Fukushima broadleaf forest, Science of the Total

Environment, 796 148929

*Yutaro Nagata', Yuichi Onda?, Koichi Sakakibara® , Junko Takahashi?, Tsubasa Hiramatsu?
"Master’s Program in Geoscience, University of Tsukuba ., > Center for Research in Radiation, Isotopes, and Earth System Sciences,

University of Tsukuba., *College of Science, Faculty of Sciences, Shinshu University
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(10) SRITHTHFHRBHDORFKDBFE LDV L-137 REICE T HERHBTK
DEE

Investigation on distribution of radioactive substances in Fukushima
(10) Effect of bedrock groundwater on the concentration of dissolved Cs-137 in surface water in the

headwaters of forests in Namie Town
O EM |, R el R FE, O BE
VR RS PHURER - T A Y b =T HIERS R T AR 2 —

AWFFETIL, AR 351 D AR 72 RE R 2 R D 7 g it T 7K M OWESE M /K OB YRR DY . K D
Cs-137T IREIZH R DB EMAT L L2 AL T2, £ODIT, FEMRKCFHE=2 Y 7 K OHT
K BFAKD Cs-137 WEREEITH Z L I2E 0, FFICHAKRHCE R 2 Y CTTEIIZTT S,

F—0—F: MURMEWE, Bt U A REH TR, WK, BIkaid

1. ¥E

BEE T HRBHFERIZE L2 > TR SN2 Cs-137 DKERDIIHRMIRICILE L TRV | 572 BEF
L. BN EIEER LTV D, B LT DIRTFHE Cs-137 ORIIIRERE & D L/ E N2 E RS-
TWDEHR, BIEWARERICI AT VRN G | IEAFHE Cs-137 ORFGIR-OT IR K & iR 32 = &
MLEET 8 2, AWFIETIL, @A T H D 8 5 ROEERNRILET AL & 2 ARAIRETERRIER O R 22 k5212,
BefE H N K R QR T K SRR DIETFRE Cs-137T IRIEICHE 2 DB MAT 2 L2 HE T3,

2. BFRFiE

AR SR TIRITET OFE 7)1 SCFRICALE LTI 0 | /KRR B &iEK R & 0 B8 K% 25 m FiHtORHE TK
CFHBI A T o7, FEE LT, By A—2 Z%E LT KOKEVKEEO (L2 BRI 2 2 & T, H
TAROWREN M2 FA Lz, £, RHEICH T ZRE L, IR OB & T ARKOEK - KESHTE1T -
7o Fiz, BAKEEIZBWTIE, EAKREEOERAKDIZA, BEEKER &R E L CHIKRHZRER S O i K 2 5K
L. FEBRET Cs-137 R K OUKEREZAT o 72,

3. BREER

PRt LR ST DR T KR, RIK & R TEWIEIFRE Cs-137 IREZ /R LTz, £z, LR
B, EEHT K, RIKOIEIFRE Cs-137 1L DOC JBJE & BB Sz, HKRRZIE, £k
DVEIFHRE Cs-137 JREN L5 L7223, [FIRFIC DOCIRIE L KNRE S EH35 2 MW ahole, HKA X2 b
DEIAKDEAFRE Cs-137 L L DOC IRE K P KIREDOEBREMELIZL ZAH, WInb e 2T U 2RO
R Z /R Uiz, 22 &b, HAKBMGALIRE Y —27 £ TRV T KA, EE— 27 %O TIX
AHEN DR E B TR T K OFEHIABE 5 L TV 5 ATREMED @V,
SEXM  [1] Niwano et al, (2023) Elucidation of the Effect of Slope Shallow Groundwater Runoff on the Formation of '*’Cs
Concentrations in Surface Water at Forest Headwaters  [2] Iwagami et al, (2019a) Dissolved '3’Cs concentrations in stream water and
subsurface water in a forested headwater catchment after the Fukushima Dai-ichi Nuclear Power Plant accident. Journal of Hydrogy,
573,688-696 [3] Sakakibara et al, (2021) Dissolved '¥Cs concentrations in stream water and subsurface water in a forested headwater

catchment after the Fukushima Dai-ichi Nuclear Power Plant accident. Science of the Total Environment, 796, 148929

*Haruki Nakada', Hiroaki Kato?, Yuma Niwano', Yuichi Onda?

"Univ. Of Tsukuba.,’Center for Research in Radiation, Isotopes, and Earth System Sciences, University of Tsukuba.
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(1) ERF—FAREHBEOEFD VCs DRESH ERHRINELEZE
(2 L-ftisiR e #E

Investigation on distribution of radioactive substances in Fukushima
(11) Estimation of pathways based on the vertical distribution and temporal variation of oceanic
1¥7Cs derived from the Fukushima Daiichi Nuclear Power Plant accident
R OREE, HE R
N TN

2011 4 3 H DARR AR 5 Iy CRUA S 7oy 137Cs IR EE D7 — Z ORERFIZEAL &SRB 54T
ZHWT, WEFH IR/ EAIT(F NPP)OHEKIZ X - CTHFE~ i S 7z 187Cs OGRS
EHEE LT,

F—0—F : WEFH AT 3EEF, Cs, EHERI., ) H

1. 8

1F NPP OS5Iz & W ILEIC B7Cs M S 4L, IR E LT Cs IR IXFH IR L
SUUZIEEIE L TW eV, 207, HEHE~D BCs ORI A L 0 SRS+ 5 Z L 13 E
WThDH, RUFGETIXMELEFR ¥7Cs I E OBUANE O RERFIZ L) b A BUAIH U2 35 1T 2 Bk
TEDEEREHETH L 2R T, IF NPP 2 BEBERR L7z ¥Cs 1 ZAMICHD L=,
2011 4F 12 A6 —TlE T LTV 23, 2016 4R 7 A BIXIEIE — BB L s, =
AUzt LI B 3% BCs 1ZBAE B IAMEM Th 5, BEHEERIR & )1 H ORER S (Lo
B OEND SRR AHEE T2 Z ENFRES L E2 b D, £7-. BCs DEDNS bk
WRBEREET 2 2 L 2Rl AT,

2. MRAE

2011 4E 3 A LAK:IC 1F NPP Ui CEUHI Sz WICs IBEE DT — 2 b ERERIROK R4
BAezaEH Ui, £, BRI D 7 >ORJIBTEBEIN,GE 7)1, E W), )], )1 Ei
JILREJ NN 5 0> 37Cs ORI RN GHR STV 5 R MO A BLRIASIZ 81T 5 BCs IRE D
i RFIE L2 RS D Z LI X - CEBERME O I OF 53R 2 HE L-, £, $hiESMT
—Z\ZBWT, KR, B4y, BICs I A I LT AKBLOfENT 21T - 7=,

3. R - EE

EFRIMERIT 2011 45 3 A5 2016 4 7 H £ TIEENT O 1 AR O3 E Tl L C
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