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Area
[km? (%)]

Table Proportion of Land use

Total amount of Cs-137

[TBq (%)]

Land use distribution
Wasteland o~
Paddy field S
Beach
Ocean
Riverand Lake
Forest Paddy field
Built-up area Crop field
road / railways ]
Golffield Built-up area
Crop field River & Lake
Otherland use Waste land

Other land use
Road/railways
Golf field

Beach

Fpasins  Total

1157
852
457
156
152
147

67
a7

8365

(13.8)
(10.2)
(5.5)
(1.9)
(1.8)
(1.8)
(0.8)
(0.6)
(0.01)

160
130
68
11
16
17
10
3.5
0.19
1336

051 20 30 40
HHIE— t=——JKm
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Kitamura et al. (2014) Anthropocene, 55, 22-31.
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Texas Tech University’s Chornobyl Website
(http://www.nsrl.ttu.edu/chornobyl/Default.htm)
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Figure VI. Surface ground deposition of caesium-137 released in the Chernobyl accident [i1, 13].

United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR).
http://www.unscear.org/unscear/en/chernobylmaps.html
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Increase of Ambient Dose in Tsukuba following
the FDNPP accident (monitoring data of AIST)
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iL7EZ (Bg/cm?/s) = K S 4 #%FE R E (Bg/cm3) X JEE IR E (cm/s)

100 g

Low 'Sp'mlcé:' Beswick 1991 —E—
Pine: Lorenz 1989 —&—

Pine: Lamaud 1994 ——

Pine: Buzorius 2000 —%—

10 ¢ Pine: Gaman 2004 —e— = -
i Pine: Gronholm 2009 —&— ya ]
Fir: Gallagher 1987 —w—

A 1L RH“-H 1D-model _
™ ?“ "“aﬁresent model :
o - ® — +—+—

| .

= N, ‘# h

-\.E.J- 1] -] 3 '\-\. .. -_-“-:.-"'- h _:
::I-ﬂ -.'_'_-_'.-_ E-'-"-"

0.01 Wy (p=1000 kgm™) 5
: = Ws (p,=1500 ka.m™)
0.01 0.1 1 10 100

dp {micron)

Petroff and Zhang (2010) Development and validation of a size-resolved particle dry
deposition scheme for application in aerosol transport models.
Geoscientific Model Development, 3, 753-769.



V, (em s~ 1)

Aerosol flux to surface (pgcem 2 s~ 1)

~ Air concentration of aerosol (g cm ™)

Table 3
Deposition velocities of atmospheric sulfate

Reference Canopy type Method V, (em s
Hofken et al. (1982) Spruce Throughfall analysis 1.5

Hicks et al. (1982) Pine Micrometerological 0.5-2.0
Gravenhorst and Hofken (1982) Spruce Aerosol depletion 1.3
Dasch (1986) Pine Foliar washing 0.15-0.45
Shanley (1989) Spruce Foliar washing 0.034-0.78
Wvers et al. (1995) Douglas fir Micrometerological 1.2-1.5

Ould-Dada (2002) Effect of forest edges on deposition of radioactive aerosols.
Atmospheric Environment 36, 5595-5606.
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Ould-Dada et al (2002) Atmospheric Environment 36, 5595-5606.
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Gonze, Kato et al. (2014) Assessment of Dry and Wet Atmospheric Deposits of Radioactive
Aerosols: Application to Fukushima Radiocaesium Fallout, Environmental Science and

Technology 48, 11268-11276.
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(Organic material) @ Migration
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Mineral Soll
(In-organic material)

Roots | «—

— Drainage

Fixation, Mobilization
IAEA-BIOMASS-1 (2002) Modeling the migration and accumulation of radionuclides in forest ecosystems

International Atomic Envergy Agency, Forest WG.
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HFHRIAT T %R Aot 3o S [ 3R tH 8
Forest Radionuclides f value (%) Reference
species
Deciduous Cs-137 10-40 Melin et al., 1994
Beech Cs-134, 137 20 Schimmack et al., 1991
Coniferous not specified 70-90 Thikomirov et al., 1991
Coniferous Cs-137 79 Ronneau et al., 1987
Coniferous Cs-134. 137 70 Bunzl et al., 1989
Spruce Cs-134. 137 70 Schimmack et al., 1991
Coniferous Cs-137 (Bz14;L7%E) 80-100 Melin et al., 1994
Coniferous Cs-137 80 Sombrée et al., 1990
- Spruce (exp.)Cs-134 79-86 Thiry, 1997
&7 Cs-137 92 Kato et al., 2012
E/F#K Cs-137 93 (AR IEEFTHH234FE3 A EA1{E)
. Onda et al., 2015
ATH Gl 69 (LK EH2345 A EHI1E)
FEZ N Cs-137 70 Kato et al., 2015

OF5- 7R Cs-137 23 (RERILAKRKEDETILHEIE)
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Fig. 5. Relationship between the interception factor, f, of *’Cs and °°Sr particles on
wheat and the leaf area index LAl (Vandecasteele et al., 2001).

Prohl (2009) Interception of dry and wet deposited radionuclides by
vegetation. Journal of Environmental Radioactivity 100 (2009) 675-682
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5 _ Mean of 5 plant species, §.6 mm rain

1..

Fig. 2. Comparison of the mass interception fractions for cations [Edj_, Be’*, Cr't,
Sr*, Ce?*) and anions (505, I) (Hoffman et al., 1995).

Mass interception
fraction (m'/kg)

Cd-109
Be-7
Cr-51
Sr-85
Ce-141
S35
1-131

Interception factor: f = 1 -¢e®B
'P‘B where
Mass interception /B = l-e B: above ground biomass per unit area (kg/m?)
fraction T‘ W: absorption coefficient (m?/kg)

Prohl (2009) Interception of dry and wet deposited radionuclides by vegetation.
Journal of Environmental Radioactivity 100 (2009) 675-682
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Litter, Humus
(Organic material) @ Migration
T Uptake v (Leaching, Decomposition)

Mineral Soll
(In-organic material)

Roots | «—

— Drainage

Fixation, Mobilization
IAEA-BIOMASS-1 (2002) Modeling the migration and accumulation of radionuclides in forest ecosystems

International Atomic Envergy Agency, Forest WG.
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Field loss model for canopy Cs-137
Double Exponential Model  A(t) :Ilg—lft + Agleﬂvlf
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Kato et al. (2015) Temporal changes in radiocesium deposition in various forest stands following the Fukushima
Dai-ichi Nuclear Power Plant accident, Journal of Environmental Radioactivity, in press.
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IAEA-BIOMASS-1 (2002) Modeling the migration and accumulation of radionuclides in forest ecosystems

International Atomic Envergy Agency, Forest WG.
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Figure 2. Cross sectional diagram of the leaf’s surface showing where the entrance of

radionuclides can take place. Illustration with permission from Koranda & Robison (1978).

Bengtsson (2013) Interception and Storage of Wet Deposited Radionuclides in Crops - Field
Experiments and Modelling-. PhD Thesis, Swedish University of Agricultural Sciences.
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» 1-3: Tree cuting | ) 4 5 Branches prumng » 7-9 : Wood Discs in the trunk




Outer Bark (OB)

» Truncated cone model with circular section P — [ r—— Inner bark (IB)
: > Phloem

Measurement for trunk sections : Sap Wood (SW), rings 1-3
(increase 2011-2013)

> Xylem

» Weight, diameter at each end

» Calculation of volumes and densities

Sap Wood (SW), rings 4-HW
> Xylem

» Trunk section
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Heart Wood (HW)
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.

,,,,,\,g 7 » Disc(WD) =
f & » Trunk section
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Measurement for Wood Discs :
» Trunk section » Measuring according to 2 axis the thickness of each organ (Bark,
HTLI 48 N Sapwood 3 last rings and others, Heartwood)
————— £ ) f (,TT: HMD » Thickness of each xylemic disc
=71l .
» Calculation of organs volumes
» Trunk section
» Sampling % WD and separating each organ
1 N | <) . .
, :t’“/rb-L\lﬁE:t;ﬂll E » Fresh weights and dry weights (fw et dw)
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Caesium-137 in wood (Bg/kg)

Time after deposition (years)

FIG. 3.43. Predicted "*"Cs activity concentration in wood
for different types of forest soil and ages of trees calculated
using a computer model, FORESTLAND, for a deposition
of 1 kBg/m’ [3.87]. 1, 2: automorphic soil, 3, 4: semi-
hydromorphic soil; 1, 3: initial age 20 years; 2, 4: initial age
80 years.
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Xaton, Mobinzauor
IAEA-BIOMASS-1 (2002) Modeling the migration and accumulation of radionuclides in forest ecosystems
International Atomic Envergy Agency, Forest WG.
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