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Estimating the Discharge of Radionuclides in Fukushima Rivers using a Hydrological Model
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Abstract

After the Fukushima Dai-ichi Nuclear Power Plant accident in March 2011, large amounts of radiocesium
(***Cs and ¥'Cs) were deposited in the surrounding environment. Radiocesium deposited on the ground is
discharged from river catchment areas to downstream regions. Transfer of radiocesium from the ground through
rivers is an important factor in the downstream contamination of irrigation water, paddy fields, lakes, and the sea.
To investigate the behavior of nuclear accident-derived *3'Cs from catchment areas into rivers, the discharge rate
of B¥’Cs through two small rivers, the Hiso and Wariki Rivers, that traverse mountainous areas in litate Village,
Fukushima Prefecture, was calculated by the watershed model based on a physically-based distributed
hydrological and sediment erosion model. The relationships between the model results and observation data for
river flows, suspended particle matters and *3'Cs concentrations in Hiso and Wariki Rivers showed a significantly
high correlation. The discharge rates of *3'Cs from the catchments during 2011 to 2014 were estimated by the
watershed model to be 0.44% and 0.14% in 2011, and then <0.14% and <0.06% during 2012 to 2014 of the total
amount of ¥’Cs deposited on the catchments of Hiso and Wariki Rivers, respectively. It is considered that most of
the ©’Cs deposited in the catchment areas remains on the soil surface.
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Fig. 1 Sampling points (O) of river water. The red

line encloses the Niida River catchment area.

3. HERDHE

KU T /A BRI 244 5 USLE €7 /L& #i
FRIANTZEAKILE T VA VT, B R ORI
DI &K OR&ERL T (SS) R DB
BUAE & G 2 Pl U753, 01 & & 3T Tk
D SS L & I FHREIIBIME 2 R EL LT,
F7o, WRJINZ I8 DK R ERERE B 5y HR D
B1Cs Y D FHFLE I ZBIME & A VB 2R L
7= (Fig.2) . £Z°C., FHiHEL 4 FH D ¥Cs Jiit
BOFEEZITV, H EIZPEE Lz B¥7Cs oI &
LHIMHBOHEEZIT 72, BN KOEIAR) D

BICs it R OFHHEAIT AL 23 N LR | £
NZH 0.44% K% T 0.14% T - 72725, ik 24 4ELL
F%13<0.14% K% 1<0.06% (2380 L, ik 26 4F & TD
I RIT 0.74% M R 0.21% L HEE Sz, 2D X
DT, AWFFETHESE L 7o 42Kk B1Cs BATE 7 V1T
)R, SS R K& ONAT 17K Hr 137Cs i & oo i
ZRAIFCHEB L, YCs it EDOHEEIIHKILDZ &
DR BTz, R 23 4ED B Rk 26 EIZHB VT,
FRIRIZ IR L7z B7Cs 1] %38 L C D4R H =R
FEFETEDN S D HOOFHEE L OBHIE & b i
1%ARTETH Y . ILHE LTz BCs O KISy ANtk ic 7%
BLTWDLZERHALNE ST, ZORERITZFE
A TP BN R BR R T A ] CTFEM L TV 2
EAER L bR L,

15 - O Hiso River
B Wariki River
a
-
(=2
«Q
-
]
(%]
4]
L=
]
©
o
=

0 5 10 15
Observation data (Bq L)
Fig. 2 Correlation between the model results and

observation data for 1¥Cs concentrations in
particle matter found in the Hiso and Wariki
Rivers.
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