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Transport and biological accumulation of radionuclide in transitions from forest to
agriculture lands in watersheds

Gomi, Takashi
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Fukushima Dai-ichi Nuclear Power Plants accident caused radiocaesium
contamination in forested areas. We analyzed transport and concentration of radiocaesium in aquatic and
terrestrial ecosystems in watersheds with forest and agriculture transitions. Cs-137 distribution varied
depending on topography, forest types, and landscape position. Cs-137 concentrations on streams tended to
be lower than that on forest floor by leaching Cs-137 in aquatic environment. Level of radiocesium
concentration in consumers depends on the level of contamination of primary producers available in
consumers® habitat ranges. For fish species such as char, radiocaesium concentrations appeared to be
greater in the individuals with greater body sizes. Findings of this study showed that the dynamics of
radiocaesium via litter decomposition and transport in streams is a primal factor for understanding
biological transfer of radiocaesium in terrestrial and aquatic environment of watershed ecosystems.




90 Cs

137

FM FM

137 134

137
ArcGIS

30




ArcGIS
Cs-134 Cs-137  Bg/m?
Cs
2013 2014
1
0 50 1000 50 1000 50 100 150 200 2500 50 100
Litter fallffg
L-F1} kBq/mz A E
5 %,. /- \salk
HFAAI 4 = L]
HA2 : .. AJE=2mm : :
A, oo AW
s?izrm": E #E £ (0-10mm)
Py smizz
50-100
" 2% v + 5 + 5
X iR mp NI
Cs-137 (kBq)
Cs
Cs 2mm
Cs

AO F3 F4

AO

AO

+ig [ ¥

& 40000 [ Fo3usc
§ 30000
gzmmo M%Z#U&—
g 10000 CPOM ARRAF 52—
2 o FPOM
8A 118 2R 5A
Cs-137
Cs-137 4856
7546Bq/kg
Cs
1 3
1 5
7 22
1 7
6 33
Cs-137
Cs-137
pH
pH
Cs-137
Cs
PRRS-P
2
a000
g 5000 +
'égzmuu | e
5,3:“ -2
S =3000
ig T
2 2000 Tkl
E 1000 ::zi
D.[I l[IIZEI an 4EI,5EI ﬂ[ll
Time (min)
Cs Ba/kg

AO



50 92
1115

5552Bg/kg

Cs

Cs-137

c
= T¥ o102 (0M% — b))

Sediment
O Source

Cs-137 activity [Bati]

o
OM%

0%
I
3
R R
I
&
o 8
o
8

Cs

Cs

Cs
Cs-137

Cs-137 0

4 40 30
240 0 25%
10%
75 70 80
150 30% 50
1 7 30
Cs-137 71% 66%
56%
Cs
Cs-137
10000 - a ' ﬁ“ ] b ;;;ﬁ
" é 1 =
Hml 2500 - 1 |
- =T
&: By GAE AEE WAE MM TLLC PAE
ﬁ 40000 c ﬁ“ E d ;;;ﬁ
»

0
Y MEE  ARE At

FIEA g
L mms

Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137



Cs-137

Cs-137
Cs
0.8
FMARIL
06 ®
@
04 \ N
e[l AA
ﬁg 02 | O L/\j
& A
o
ﬂf& o 40 80 120 160 200
S
m oS 8
5 KR
& A
4
= 4
] gheaw ¢
0 50 1[;0 150 200
fR&R(mm)
Cs-137
Cs-137
Cs-137
Cs-137

Sakai M, Gomi T, Naito RS, Negishi JN,
Sasaki M, Toda H, Nunokawa M, Murase K.
Radiocesium leaching from
contaminated litter in forest streams.
Journal of Environmental
Radioactivity, ,144: 15-20
(2015)

Aung HP, Djedidi S, Yokoyama T, Suzuki
S, Bellingrath-Kimura SD. Transfer of
radiocesium to four cruciferous
vegetables as influenced by organic
amendment under different field
conditions in Fukushima Prefecture.
Journal of Environmental
Radioactivity, , 140, 148-155

(2015)

Teramage MT, Onda Y, Kato H, Gomi T. The
role of litterfall in transferring
Fukushima-derived radiocesium to a
coniferous forest floor: Science of
The Total Environment, , 490:
435-439 (2014)

Teramage MT, Onda Y, Patin J, Kato H,
Gomi T, Nam S. Vertical distribution of
radiocesium in coniferous forest soil
after the Fukushima nuclear power
plant accident. Journal of
Environmental Radioactivity, ,
137, 37-45 (2014)

Djedidi S, Kojima K, Yamaya H,
Ohkama-Ohtsu K, Bellingrath-Kimura SD,
Watanabe I, Yokoyama T. Stable cesium
uptake and accumulation capacities of
five plant species as influenced by
bacterial inoculation and cesium
distribution in the soil. Journal of

Plant Research, , 127: 585-597
(2014)
2: 241-250
2014

Sakai M, Gomi T, Nunokawa M, Wakahara
T, Onda Y. Soil removal as a
decontamination practice and
radiocesium accumulation in tadpoles
in rice paddies at Fukushima
Environmental Pollution, , 187:
112-115 (2014)

27, 19-28
2014
Kato H, Onda Y, Nanko K, Gomi T,
Yamanaka T, Kawaguchi S. Effect of
canopy interception on spatial
variability and isotopic composition
of throughfall in Japanese cypress
plantations. Journal of Hydrology,
, 504: 1-11 (2013)

126

2015 3 26 29

126

2015
3 26 29



18
2014 9 18 20

Salem Djedidi

20014 9 9 11

Gomi T, Sakai S, Okada K, Iwamoto A,

Negishi JN, Nunokawa M: Joint Aquatic

Sciences  Meeting, Oregon, USA

“ Radiocesium concentrations in

Salvelinus leucomaenis via resource

subsidy in a headwater stream” 2014
5 18 23

Sakai M, Gomi T, lwamoto A, Okada K,
Nunokawa M, Negishi JN: Joint Aquatic

Sciences  Meeting, Oregon, USA
“ Radiocesium transfer in
forest-stream ecosystem of a headwater
of Fukushima, Japan” 2014 5 18
23
125
Cs 2014 3 26
30
61
2014 3 14 18
61
2014 3 14 18
61
2014 3 14 18
124
Cs 2013 3
25 28

Somjunyakul P, Ok J, Jaikaew P, Thuyet
DQ, Watanabe H, Ishihara S, lwafune I,
Kitamura Y 38

o

@

“ Development of a rainfall-runoff

simulator for investigating pesticide

transport in agricultural soil” 2013
3 14 16

pp.272 2014

GOMI TAKASHI

30378921

TODA HIRQTO
00237091

KIMURA SONOKO
DOROTEA

6037015

WATANABE HIROZUMI
80323757

ASANO YUKO
80376566

MIZUGAKI SHIGERU

10559686
NUNOKAWA MASANORI
90389651

NEGISHI JUNJIRO

90423029



