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Development of prediction model for ambient dose rate based on the analysis of
radiocesium dynamics in forest environment

Kato, Hiroaki
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In order to clarify the influence of the distribution and transfer of
radiocesium in the forest on the fluctuation of air dose rate in the forest, radiocesium
redistribution in association with rainwater and litterfall was monitored in the forest in Kawamata

and Namie, Fukushima Prefecture. We developed double exponential model which simulate vertical
distribution of radiocesium in forest. Furthermore, we analyzed huge dataset of air dose rate which
was measured in the experimental forests and by regional monitoring campaign by local governments
and related ministries in the wide area forest in Fukushima prefecture, the influence of tree
species on temporal trend of the air dose rate was clarified. In addition, we developed a method to
correct the variation of the measured air dose rate based on variation of moisture content at the
forest floor and using the advance rainfall index.
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Fig. 5 Temporal changes in the ratio of canopy ™ Cs inventory to total atmospheric
deposition by the loss of the anopy inventory via throughfall, stemflow, and litterfall,



ADR In 2014 8vm)

ADR in 2014 (5w}
-

al) EGC 2011-2014 11 al) EGC 2014-2016 s a¥) EGC 2011-201¢ 1A
- -1 3
r y £
1 § 2
= =
] R:7
£ £ i ———
: N
2 . | & N
M‘” - )
; p M—‘D’
] L] L] 1z a k] Ll L] o 3 L] L] 2
ADR in 2041 (pSwih) ADR im 2014 (pSvih) ADR m 2011 (pSuih)
8 r 12 "
b1) MBL 2011-2014 11 b2} MBL 2014-201€ 1, b3 MBL 2011-2016 101
L)
&

DR in 3048 (eSeih)

o

] 3 [ [ 2 0 1 F 3 4 5 ] & ] ]
ADR in 2041 (pSwih) ADR = 2014 (pSvih) ADR m 2011 (pSvih)
2 - 20 4
ci) DBF 2011-2014 14, «©2) DBF 2014-2016 11, c3) DBF 2011-2016 1"

DR (0 2014 (Syim)

ADR In 2016 w5y h|
w -

DBF

FIRBEESKE (%)

BEEZMRE (usv)

1ms

a L] ]
AR in 2011 [uSwih)

a) LAB R EH ) % —J8

L] 10 L]
ADR in 2014 (pSvin)

EGC

) AR LRI ) 2 — 8

2
ADR in 2011 fuSvinp
Fig. 3. Comparison of the ambient dose raes { ADR) betwesn the two different periods. A dotted line denotes 2 95% confidence limit.

MBL

e) TR ¥MY 2 —/8

35
30
20
. 2
15 . 20
” ¥ =0.1231x+ 12,817 s BB+ Syeouseeeve ®*  y=00485x+13.824
N 0
s p<0.001 s p<0.001
5 r,=0.67 =071
o4 o4 o4
0 0 4 60 80 0 20 4 60 80 0 50 100 150
b) LA R ¥ LERE d) AR EEM M LR R ) IRT A ¥ &8
60 70
50 60
40 . 50 T e .
¥ =0.1898x+ 39.217 w0 y = 0.0956x + 47.571
30
30
20 20 p<0.001
p <0.001 2 <0.001 =077
101 r-082 r,=054 10
0+ . 20 + o+
0 0 4 60 80 0 20 40 60 80 0 50 100 150
=
FeAThEmER (API,)
a) lLKEZA¥HY 2 —f8 o) IWKRE LMY 2 — & e) IRTAFMY 2 — &
1 18 y5-0122x+ 18333 200
y=-0.2859x+20.14 ° ¥, 105 | v=-3.1167x+ 22058
17 7 LS
190
L]
16 16 ° 185
180
15 15 p<0.001 p<0.001
0.001
i‘_ o5 r,=-0.66 175 { =081
14 14 170 .
0 10 20 30 0 10 20 30 0 5
18 1 b) WAKE A ¥FHTIRESE 18 1 d) IWKERLEMMHTIREE 200 of) I FHTIRAE
of
195
17{ p<0001 17 N
r.=-076 p<0.001 * 190 { y=-16412x+ 26464 &
1,=-0.62
16 16 185
i -3
180
15 15 - p<0.001
y=-0.1862x + 23.783 y=-0.1496x + 20.946 175 =083
1 14 170
0 20 40 60 0 20 40 60 0 20 40 60

HHEAEAKE (%)



10

Holiaka, D.M., Kato, H., Yoschenko, V.I.,, Onda, Y., Avramchuk, O.0O., Holiaka, M.A.,
Humenyuk, V.V., Lesnyk, O.M. (2018) Identification and estimation of heights of scots
pine trees in forest stands in the Chernobyl exclusion zone using stereo photogrametry
method. Scientific Bulletin of UNFU, 28(10), 18-21, in Ukrainian. DOI:
10.15421/40281003.

Kato, H., Onda, Y., Saidin, Z.H., Sakashita, W., Hisadome, K., Loffredo, N. (2018)
Six-year monitoring study of radiocesium transfer in forest environments following the
Fukushima Nuclear Power Plant accident. Journal of Environmental Radioactivity, in
press. DOI: 10.1016/j.jenvrad.2018.09.015.

Kato, H., Onda, Y., Yamaguchi, T. (2018) Temporal changes of the ambient dose rate in
the forest environments of Fukushima Prefecture following the Fukushima reactor
accident. Journal of Environmental Radioactivity 193-194, 20-26. DOIl:
10.1016/j.jenvrad.2018.08.009.

Lopez-Vincente, M., Onda, Y., Takahashi, J., Kato, H., Chayama, S., Hisadome, K. (2018)
Radiocesium concentrasion in soil and leaf after decontamination practices in a forest
plantation highly polluted by the Fukushima accident. Environmental Pollution, 239,
448-456. DOI: 10.1016/j.envpol.2018.04.045.

Kato, H., Onda, Y. (2018). Determining the initial Fukushima reactor accident-derived
cesium-137 fallout in forested areas of municipalities in Fukushima Prefecture. Journal
of Forest Research, 23, 73-84. DOI: 10.1080/13416979.2018.1448566.

Kurihara, M., Onda, Y., Kato, H., Loffredo, N., Yasutaka, T., Coppin, F. (2018).
Radiocesium migration in the litter layer of different forest types in Fukushima, Japan.
Journal of Environmental Radioactivity, 187, 81-89. DOI: 10.1016/j.jenvrad.2018.01.027.

Kato, H., Onda, Y., Wakahara, T., Kawamori, A. (2017) Spatial pattern of
atmospherically deposited radiocesium on the forest floor in the early phase of the
Fukushima Daiichi Nuclear Power Plant accident. Science of the Total Environment,
615, 187-196. DOI: 10.1016/j.scitotenv.2017.09.212.

Kato, H., Onda, Y., Loffredo, N., Hisadome, K., Kawamori, A. (2017) Temporal changes
in radiocesium deposition in various forest stands following the Fukushima Dai-ichi
Nuclear Power Plant accident. Journal of Environmental Radioactivity, 116(3), 449-457.
DOI: 10.1016/j.jenvrad.2015.04.016.

Cresswell, A.J., Kato, H., Onda, Y., Nanba, K. (2016) Evaluation of forest
decontamination using radiometric measurements. Journal of Environmental
Radioactivity, 164, 133-144. DOI: 10.1016/j.jenvrad.2016.07.024.

Teramage, M., Onda, Y., Kato, H. (2016). Small scale temporal distribution of
radiocesium in undisturbed coniferous forest soil: Radiocesium depth distribution
profiles.  Journal of Environmental Management, 170, 97-104. DOl:
10.1016/j.jenvman.2016.01.014.

14
Zul Hilmi Saidin, Yuichi Onda, Hiroaki KATO, Momo Kurihara, Kazuki Nanko, Delphis F. Levia,
2019. Spatial variability of radiocesium deposition through the tree canopy via branchflow and
stemflow. Japan Geoscience Union Meeting 2019, Makuhari Messe, Chiba, Japan, May 26-30, 2019.
Zul Hilmi Saidin 2019
8 130
2019 3 20 22
Zul Hilmi Saidin 2018

2018 2018 9 5
Zul Hilmi Saidin 2018 7
2018 2018
5 20-24
Hiroaki KATO, Yuichi Onda, Zul Hilmi Saidin, 2018. Seven-year monitoring study of radiocesium
transfer in forest environments following the Fukushima Nuclear Power Plant accident. European
Geoscience Union (EGU) General Assembly 2018, Vienna, Austria, April 8-13, 2018.
Zul Hilmi Saidin 2018 7

129 2018 3
27

2017
2017 10 28



Zul Hilmi Saidin 2017
6
2017 2017 9 15

Hiroaki KATO, Yuichi ONDA, 2017. Six-year monitoring study of radio-Cs transfer in forest
environments following the Fukushima NPP accident. MODARIA 11 Working Group 4 — Fukushima
Parameter subgroup, Minutes of the first subgroup interim meeting, University of Tsukuba, Tsukuba,
Japan, July 10-12, 2017.

Hiroaki KATO, Yuichi ONDA, 2017. Recongtruction of fallout map of the Fukushima
accident-derived radiocesium for environmental transfer studies. MODARIA Il Working Group 4 —
Fukushima Parameter subgroup, Minutes of the first subgroup interim meeting, University of Tsukuba,
Tsukuba, Japan, July 10-12, 2017.

2017
2017
2017 5 20-25
2017
128 2017 3 26-28
2016 11
2016 2016 9 79
2016
2016 2016
5 23
0
o 0

http://katolab-geoenvironradioact.com/

o



@



