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Kenji Fukuda, Natsumaro Kutsuna, Toru Terada, Mohammad Reza Mansournia, Mohammad Nizam Uddin,
Katsuaki Jimbo, Sonomi Shibuya, Juri Fujieda, Hirokazu Yamamoto and Makoto Yokohari : Radiocesium contami-
nation in suburban forests in Kashiwa city, Chiba Prefecture. Japanese Journal of Forest Environment 55:83-98,
2013.

Radioactive cesium contamination caused by Fukushima nuclear disaster was investigated in suburban forest patches in
Kashiwa city, Chiba prefecture, central Japan. Air dose rate at 1 m aboveground in summer to winter of 2011 was 0.3-0.4
puSv/h either inside or outside the forest patches. Radiocesium concentration of twigs and old leaves of evergreen broad-
leaves and conifers was 1.2-8.8 kBq/kg, while that of current leaves of evergreen broadleaved and deciduous trees was 0—
2.8 kBq/kg. Most ground beetles collected in summer to autumn of 2011 showed lower concentration than 5 kBq/kg, while
mushrooms showed higher concentration with the maxium value of 61 kBg/kg. From measurements of tree branches and
wood discs collected from thinned trees, total deposition of radiocesium in the forest patches was estimated. The radioce-
sium concentration was highest in outer bark of both conifers and deciduous broadleaves and in old leaves of conifers. The
contamination level was so high that firewood and compost made in the stand could not be used. Deposition of radiocesium
on aboveground parts of forests was estimated as 5.7 kBq/m® in a mixed forest of Hinoki and deciduous broadleaves and
3.7 kBg/m’ in a deciduous oak forest, respectively. Belowground deposition was 85 kBq/m’ in the deciduous stand. The to-
tal amount of radiocesium above- and below-ground was estimated to be 90 kBg/m’. The soil measurement made in Janu-
ary of 2013 in Konara patches showed that most of radiocesium moved to A layer of the soil, therefore decontamination by
litter clearing seemed difficult in these forests.
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Fig. 1 Study sites (Plotted on Google Earth image).
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Scale bar shows 1 km.
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Fig. 2. Air dose rate at 1 m aboveground (August to November in 2011) in UT-Kashiwa.
ARCFE PN R B b 5 v 7% B L7k, XId o 2 & — L 23 — 13200 m (Google Earth
ZJN4E, Image (©2013 Digital Image Technology, Digital Globe)

Two red circles are forest patches for ground beetle sampling. (Plotted on Google Earth image). Scale bars

show 200 m
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Fig. 3. Air dose rate at 1m above ground in December, 2011.
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Red circles show forest patches where litter and surface soil were collected. Red arrow shows the point
where waste water was pumped up and run onto the soil surface. (Plotted on Google Earth image). Scale

bar shows 100 m.
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F-1. THBEBEANICHA2011E8 A~11ADHEAMDERMIRESE (uSv/h)
Table 1. Air dose rate (uSv/h) in UT-Kashiwa measured in August to November 2011 (Mean + Std.:

nSv/h)
T E Land cover Points 1~5cm 1m
fHEEm Asphalt & concrete pavement 45 054 +=0.19 0.38 =0.10
RKARBRNUF Natural stone bench 6 0.28 +=0.09 0.28 *0.09
HEKE . S E D% Drainage, Pavement edge 92 099 =058 042 +0.12
WEE M Tree pit 29 058 *+0.34 0.36 = 0.08
HFHA Forest 37 0.63 =0.40 0.40 = 0.09
HEE Forest edge 13 0.46 =0.09 0.36 = 0.03
=5 Lawn 88 0.52 *+0.19 0.38 +=0.08
Hith Bare soil 11 048 +=0.12 0.31 *+0.05
KR Water's edge 4 0.29 +=0.06 0.26 = 0.04
&5t Total 325 0.66 *=0.43 0.38 +=0.10

F2. CAR B, KEHOZEREIRESE (P + FHERE  uSv/h)
Table 2. Air dose rate in Konbukuro and Oaota (Mean + Std.: uSv/h)

T HhiRE Land cover Month  Points 1~5cm 1m

ZASKA Konbukuro

HEH Grassland Dec. 2011 5 039+ 0.04 035=# 0.03

FRAIHH % Pleioblastus chino bush  Dec. 2011 2 035+ 0.00 0.33=+ 0.01

BT EBM Evergreen conifer stand  Dec. 2011 15 0.36 = 0.05 0.32=+ 0.03

EIELERR Decidous stand Dec.2011 15 036+ 006 0.32=+ 0.03

Hix Forest edge Dec. 2011 27 036+ 0.10 0.30=* 0.05

K HEK R B8 Side of the drainage canal Dec. 2011 8 116 = 1.05 0.78 = 0.31
KEH Oaota

1: B/ % A4X T : 8% Hinoki-Inushide: thinned July 2013 56 028 =+ 0.11 0.14 =+ 0.01

2:aF5-O X EE{k Oak stand: control June 2013 15 028 = 0.03 0.23 =+ 0.02

2:3F5-9XEM [ Oak stand: thinned Nov. 2012 18 034+ 0.13 0.19 =+ 0.02
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R-3. AR HZHMDOKEOERBHRERERT - KEOKS LD Y LIRE

Table 3. Air dose rate at water's edge and radiocesium concentration of surface soil and sediment in Konbukuro

Air dose rate

Radiocecium

No. Point Material (uSv/h) concentration (kBg/kg)
5cm 1m soil water
1 R THEKEO  Drain pump outlet &1 (HI#) Soil (aggrigate) 3.62 1.23 64.35 ND
- 4w Drainage canal KRE@EE) Soil (sandy) 10.19 ND
2 FKBK BRI terminal KB (&) Sediment (sandy) 200 068 8.83 ND
3 KT R Canal downstream JEE (GEE) Sediment (clayish) 0.80 0.50 9.94 ND
4 ZASKA Konbukuro pond  JEJE(GEE) Sediment (clayish) 0.43 0.33 418 ND
5 FXith Benten spring JEE GEE) Sediment (clayish) 0.34 0.32 116 ND
< Oaota l Oaota 2
3 0.8 - 0.8 -
s 07 . 0 | ¥=00061x+02025
2 6 % R? = 0.2345 o
£ : 0.6 1 (p<0.05)
2 05 Y 0.5 -
7 &
Q2 0.4 - 0.4 -
= 03 - o 0.3 - o8
g ' & o A ’ I OC ¢ <&
£ 02 A A 0.2 - ¢ S 0
% 0.1 - 01 4
'2 0 T T T 1 0 T T T 1
P 0 10 20 30 40 0 10 20 30 40
DBH (cm) DBH (cm)

A Conifers © Deciduous broadleaves ¢ Evergreen broadleaves

H-4. REH1 (E/ * - 1 X TEEMSD 1 2013F 7 BAE) EXEH2 (AF FBEMKS : 2012F11BBITE) BT BIL

AOMWEER ERT M E 1 em) DEBBEESE (2012411 B BIE)

Fig. 4. Relationship between tree DBH and air dose rate at the stem base 1 cm above ground in Oaota-1 mixed stand (left)

and Oaota-2 deciduous stand (right) measured in November, 2012. Solid dots show evergreen and open dots show deciduous

species, respectively

DS & KR ETH - 720 20134E 6 HIZHIE L72K
HH 2 1B 2 RS Tl R 1 mTF50.23 uSv/h
THY, BHEEIZ X 5 Cs- 134D R4 > & ARE 133
ANOBATIZ X BWFEIRB SN2 (F2). — T, MkZELT-
2RHFH1BLO2TIE, 20134E 7 HICHlE L2 K H 1
(/% A2V FH) DML 1mT014 = 001 uSv/h, 2012
FEILAOKREH20aF 5 - 7 AFHAT019 £ 002uSv/h &,
SRR X 0 DIREZR R Lz [ —HuS TORRZLE
WE L7720 OTldZe <RI S TR, BRI X 53
1 mOZEMHEROE T ARR S Nz

20134E 7 HICKHEH 1 T, 20124E11HICKFH 2 TE R
ZFIE L2 EARDORIC O 22 R & s 2k o iR %
B4R U720 4 XVF, I XF, IF 5% EOTEIEL TR
TlE, MEEEOKE MR A CRITOM R T
PR SN, KEH1IOL ) F-A4 XY FHRTREET
G aholds, REM203F5 -2 AFXHKTIIDBHE R
TCOZEMMBERICHELRMELA LN, —F, KEH1
DAFRE /) FTIEDBHIZE D LT H Wl 2 /R 3z L
LN olz, THUL, EEMOBIZ NT v 7SNz EHE

T DAV R B R AR X D AT HI3EICE
MlL7zZl, AFRb/ FTIEIERCIMIEZIZES F T v 7S
NWTHRICICE L o/l L 2R L TWA EE X b/,
32 EYEBOBSEEtEY Y LRE

20114E Rk A 5 201 24FFK F TASE BN ERHL S 72 A,
7 —, WHETEAROBEMEY > 7 202 TR L7,
I (X, HU 7)) OB HEHME ¥ 7 A2
~88kBq/kg, kA FEM DORERLEEH O TIZ1~5
kBq/kgTH o 72DITH L, FHURIIZERA L TV o
TeHBELTEM ORECIEB B LA 2kBq/ kgl T GRAiEIX2.76)
Tholze FRHIATH T, FYRER L TWiaho7zy
ERETHIHBRWEBEZ/RLTBY, [HERE, LIRS
T2 v APFREICEER LA EARB SN, 2,
Tagami et al (2012), Yoshihara er al (2013)%, F =z )L/
TA Y EBIHE) B Y A 0B RBICE T A MA
(IAEA, 2006% &) &b —H LR TH-72 BB, P10
FEDBREFITE MW (Y Y EYINTIZL D) 513
kBg/kg& W) BV BEHEE Y AREEA R L2 L1, W
ZVHIETOY Y7 2 ORiAAE L2 L 2R L7z, KEH

D)



FHHMILH55(2), 2013

x-4. WEMELUOHBEOKSME S 7 LIBE (kBq/kg) (20115118 ~20125F118)

Table 4. Radiocesium concentration in plants and fungi (kBq/kg) measured in November 2011 to November 2012

Autumn to winter 2011

Spring to Autumn 2012

Life form Species Organ Qaota Konbukuro Qaota UT-Kashiwa
1 2 3 Conifer Deciduous 2 3 North
] 3 branch 587 3.48 6.70
ZF (Sugi) .
Cryptomeria_ japonica %ﬁ*ﬁ tw"gdl ‘;g; fgg ?: g
needle k . .
™ "
iﬂ?’fﬁ*ﬂ E/% (Hinok) %& bra‘nch 1.63
verereen Chamacyparis obtusa o twig 3.55
conifers k= needle 4.86
S B o N
Chamaecyparis pysifera = needle 652 486
53 old branch 253
575 (Shirakashi) E: 253 1-yr branch 1.68
Quercus myrsinaefolia 155 1-yr leaf 331 1.60
WER current twig 1.23
EEE 3 current_leaf 1.34
RRRIL R K= 1-yr branch 257
bli::;g;’een S O4E (Shirodamo) 1-yr leaf 3.45
aves Neolitsea sericea eurrent twig -68
current leaf 2.34
leaf gall 13.34
branch 142
Zl’;’c-j;a (':ool;eca leaf 140
/@ fruit 1.75
RLF (Inushide) branch o
Carpinus tschonoskii eurrent twig )
leaf 033
1) (Japanese chestnut) Ibra:oh g;g ;;é
Castanea crenata ed " 038 0-84 .
acol 2 .
375 (Konara) branch 0.63
Quercus serrata leaf 1.10
=t 7hI7 (honey locust) branch ND
Robinia pseudoacacia leaf 0.84
BRLES  I/F (Chinese hackberry) branch 280
Deciduous Celcis sinensis rane 3
broadleaves ARHH5 (Inuzakura) branch 882
Prunus buergeriana eurrent twig -5
leaf 0.84
72 X495 (Uwamizuzakura) branch 3.68
Prunus grayana leaf 2.16
#< X3 (Gamazumi) branch 5.65
Viburnum dilatatum current twig 1.21
#2237 (Sansho) branch 441
Zanthoxylum piperitum leaf 1.62
/4135 (Japanese rose) branch ND
Rosa multiflora leaf ND
s 7 X 4 (Sasa) stem 1.53 1.7
Dwarf bamboo  Pleioblastus chino leaf 2.10 1.54 0.58
A (Sugi) Cryptomeria japonica litter 4.99 9.60 7.67 21.00 227
£/ 3 (Hinoki) Chamaecyparis obtusa litter 5.93 8.19 3.52
AXF (Inushide) Carpinus tschonoskii litter 0.85 3.19
345 (Konara) Quercus serrata litter 1.13 1.21 0.74 2.81 0.37
X (Kunug) Quercus acutissima litter 1.00 0.20
)5— 1) (Japanese Chestnut) Castanea crenata litter 1.98
Leaf litter 1s%9 /% (Mukunoki) Aphananthe aspera litter 0.32 279
S X (Mizuki) Swida controversa litter 0.67 0.19
7% (Kobushi) Magnolia kobus litter 1.94
YA (Japanese ivy) Parthenocissus tricuspidata 3 litter 244
. . ) ) EE litter 0.24
FAI %Y Y (Sasa) Pleioblastus chino ST chip compost 162
ES pileus 6.07
% pileus 2.28
S AB4 (3F3) Shiitake mushroom & stipe 0.65
Lentinula edodes on Konara wood FEARSME B outer bark 101
AR R inner bark 0.29
BAM wood 040
HREBY Mycena galericulata on wood FERK fruit body 31.41
BEE AU (R o N
Saprophytic fungi Hypholoma fasciculare on Sugi wood Fﬁé d 3'34
& woo .
= -
SyHAB (RE) FRIE fruit body 5.76
Antrodiella gypsea on Sugi wood T bark 3.38
EAeH wood 0.49
TITHhIS8r (A7) .
Trametes hirsuta on Konara wood FRAE fruit body 197
HhIS57 (AF3) = .
Trametes versicolor on Konara wood FRE fruit body 185
FHONRZH AT F Tylopilus rigens ;i{: ::i:t body 122:
AYIRU LV ADE Entoloma sp. FEK fruit body 3.40
TG B & Amanita sp. FEIK fruit body ND
T BB Amanita sp. FEE fruit body ND
ES pileus 8.94
PEmRE 2 stie 326
Ectomycorrhizal F29 248 Amanita sp. 7 pfeus ]'4]
fungi stipe E
e FERERE immature volva 0.80
BREADHE immature pileus 0.72
= -
IWNINYBHT Lactarius subindigo %%ﬁi r::.t body 1222
— itter A
—HFAAR=Z4 Russula bella FEE fruit body 4.40
0B E Cortinarius sp. FEIK fruit body 60.88
SOZEbI R Inocybe umbratica FEK fruit body 4.39
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x5 RAMTHRESNHRMERR, IIX, Vi—, RIOBHHMEED T LRE kBq/kg)

Table 5. Radiocesium concentration in ground beetles and earthworms (kBq/kg) collected in UT-kashiwa

Northern patch

Southern patch

2% Species Inside Edge Inside
FAFH LY Carabus insulicola 0.65 ND
IOFHAH LY Carabus procerulus 0.58
FHARAATILY Trigonognatha cuprescens 487 0.79
TUSJFAHITILY Pterostichus sulcitarsis ND
FAHOYNESEIAI LY Synuchus nitidus 1.40 ND
HaYNESATI LY Synuchus cycloderus 0.66
EAYNYESATILY Synuchus congruus 2.97
TILARYNESHIZ LS Synuchus arcuaticollis May to October 2011 373
'L Harpalus vicarius ND
FARFINSTZILY Diplocheila zeelandica 1.23
TANJTFAIILY Chlaenius praefectus ND ND
IURLY Merohister jekeli ND
FYREVOT LY Nicrophorus quadripunctatus 14.76
FAESALTLY Eusilpha japonica 051 2.40
toFaAH R Phelotrupes laevistriatus 0.41 3.55 0.47
JhIXEE Pheretima spp. \[J)Slze;(])t;(zr 2011 1.78 3.42 480
1)3— Litter December 2011 3.87 1158

. December 2011 0.65 0.81
R (0-5cm) Soil (0-5 om) April 2012 2.72 1.73

STHRESNIT AR A FHORE L OEORHEL >
LURELE, 20114P4TlE, A, $E H1215~21kBq/kg TH
Tt & FAREE T D > 7245, 20124F OF 13058 kBg/ kgL K
PEVZART L7z

V& —IZDWTid, $HEMT23~21.0kBg/ke, IR
BT02~32kBq/kgTh - 7275 W UBHEOEIETD, %
IABEBIROMIRD S DL, FAkSTEBMROMKD B DL Y B
BWEZ R L7zo SAUE, FlEURHIESRE L Q7 ik
TlE, HEEBARICIHEARTY & —JIZHE L 72 o o A
WAL o 7z Z B ML TV A (T - JEIL, 2012 #F
BIF, 20137 &) EF 2 HND. Fo 201248BKICIRIES
72REH2, 3097 —7TI%, 20114EIC|RELZD DI
K > ARESHOLAIETLTEY, HWiEED
e, HRRE ORI L WHIEIZ X 2 HFBIRAVR S
720 20124E DY O FEFEIIHRE & IZIFFEAEEE DL N Z IR
L7225, 99 Oft - FE20114E412F v 7EL THBEAL
HEAAL L 72D 0 % 20124F 11 A2 L 7= k5 3138 1.6 kBg/kg
R L, HERR W 5 FLHEAE (400 Bg/kg) 2 KIEIZ El - TH
D, ERBIHEHATLI LIEITER» o7,

WHETFEMRIL, 201ERICRES NI AFOEIAR Lo
=52 ) % (Hypholoma  fasciculare) T38kBq/kg, 20124F
HICRE S NIAVERBE DOV ) N & 7 (Lactarius subin-
digo) T19kBq/kg, 77t ¥ % 7r )& (Cortinarius sp.) T61kBq
/kgl, WINH Y F—REEHIELI D bEVIREZRLT
B, WHEICE St YT 404 (Yoshida and Mu-
ramatsu, 19947 &) 2SR E N7z,

20114ED 5 H~10B ICH KoM B X B D 2 2Fr D
B AR CHi A S N7z s RARPE T L 201142 7 H B L O
20124F 7 HICREM B OB ER I B W TRESI N 3

IA(7 b33 AH, KT 3R ) oJlE R R % 5
VR L7z MREDS A 70 Jp o 7R CRIBIBRARLITF & 72 o 72
bOWH o772, % OFETO4~5kBq/kgDEE R L7,
SR S NBR T, BAEETHLIVRVEL VT
LAY DD 14KBq/kgDEZ R L7275 11l 1 #7280
DRTH Y, — R EMDE ) PEIAHTH S, I I X
FWIFIoOMETH 1 ~5kBg/kgT, HHEDY & —DiK
St ZRE X D IR, BRIV EENMETH 572,
LMo & gL LT 5 &, Flt, 33X, V-, -
HEOWTIUZDOWTD, WOy DI ) BHNE D B
EVMEZ RTHEINA A SNz 72750, Mg T —
B &9 Hd, S1H% O TR ZIT VMRS 50 E
WHbo
33 BEADOHFMELS 7 L2
FHHT201HEL Ik S B Ro gLy 7 20
BROERN,  HLRRRI OB 2 F-612, AIEDTI I % KT\
RL7e KiFHL (e % -4 XV FESKD)OE ) F2
k& 4 x> 7 2k, KEH2 (2 7854503+
7 2MkD 9 b ) -1 2B AT, SRR D E
Witiz/RL, b/ %1 TREE THROHIETRLEL, 4t
B DS E UK CHEIREECTH o 72 IMBZOIEEEIX, v/ %
TIHHRO LI ERWEEZ R L7z, 2, BWICHE-T
WALz T 475, e/ FTREICHERBTRO EIost
BEICrT y TEN, BETHRICHEVRT Leho/zl &
R LTS, IR, Ui, A6, O e, BONEE
W ERBEMEE 2 RIS o Tz SDT LIS,
AR 22 5 DIREIC L o THF SN2 L 2RIB L TWwA &
NCRR Do 72721, A OBEEED S < T H B DRz
BENHBIL TEL o TWEDIFTld e holze T2,
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x-6. XAEHOBKRADROEMANMEE > 7 LIRE (kBg/kg) (2011511 ~20125F 4 AR#K)

Table 6. Radiocesium concentration (kBq/kg) in each part of wood discs of cut trees in Oaota forests (sampled in November

2011 to April 2012)

. Height
Plot  Tree No. Tissue 03m 13m  53m  93m 133m 173m 213 m
Outer bark - 0.821 1.54 2.18 10.5 - -
Inner bark - 0.235 0.324 0.230 0.318 - -
Hinoki-1  Current year ring - 0.030 ND ND 0.082 - -
Sapwood - ND ND ND ' = -
Heartwood - 0.066 ND ND - - -
Outer bark - 2.11 2.66 482 5.31 - -
Inner bark - 0.241 0.616 0.809 1.31 - -
Hinoki—2 Current year ring - 0.139 0.101 - -
Sapwood - 0.069 0.123 0111 0.268 - -
KER1 Heartwood - 0.059 0.006 - - - -
Oaota 1 Outer bark 1.47 6.43 9.10 7.63 947 - -
Inner bark 0.111 0417 0.279 0.660 - -
Inushide—1 Current year ring 0.087 0.072 0.025 0.208 0.117 - -
Sapwood 0.024 0.019 0.035 0.132 - -
Heartwood 0.062 0.010 - - - - -
Outer bark 3.58 9.67 17.36 13.89 356 - -
Inner bark 0.219 0.205 0.124 0.143 - -
Inushide—-2 Current year ring 0.045 0.109 0.045 0.034 ND - -
Sapwood 0.014 0.033 0.019 0.012 0.022 - -
Heartwood 0.017 0.077 0.031 0.006 - - -
Outer bark 0.704 0.691 1.54 1.71 1.60 2.61 -
Inner bark 0.110 0.127 0.149 0.221 0.194 2.97 -
Konara—1 Current year ring 0.085 0.029 0.000 0.138 0.218 0.069 -
Sapwood 0.015 ND 0.036 0.024 0.038 ND -
KERA2 Heartwood 0.004 ND ND ND - - -
Oaota 2 Outer bark 0.507 1.02 0.587 1.27 2.64 2.29 1.74
Inner bark 0.216 0.171 0.226 0.254 0.319 0.247 0.348
Konara—2 Current year ring 0.090 0.126 0.091 0.120 0.150 0.144 0.329
Sapwood 0.075 0.029 0.020 0.031 0.113 0.059 0.037
Heartwood 0.046 0.031 0.041 0.024 0.003 - -

x-7. XAEHOBEKADOBOEMANKE LD Y LIRE (kBq
/kg) (20114£11 A ~20125 4 B &%)

Table 7. Radiocesium concentration (kBq/kg) in each part of
branch of cut trees taken from tree top and bottom of the
crown in Qaota forests (sampled in November 2011 to April
2012)

Plot Tree No. Organ Top Bottom

Branch 1.26 1.86

L Old leaf 2.66 3.57

Hinoki=1 - ew leaf 0.926 2.44

Cone 1.39 -

=@ Branch 1.04 1.54

Oaota 1 Hinoki—2 Old leaf 438 5.80

New leaf 2.92 3.34

Cone - -

Branch 0.250 0.229

Inushide—1 Current twig 0.252 0.138

Bud ND 0.312

Branch 0.231 0.164

HH2 Konara—2 1-yr twig 0.277 0.269
Oaota 2 Current twig 0.333
Bud 0.555

FAMEDOTEE D F - 72 { OBV T L gL v o 4
PR SNz 00, BMD LM NDIFATEZ - Tn»
5 EAIRENT, T, Mo (T - B, 2012
Kuroda et al., 2013) & b —F L2 RTH D, —FH, 1 X ¥
TFTBLTIFFITBWTIL, MR ORIV LD LI
EEWVEIIRGT, B S BRI T TEWWVEDSR
bz, T, FEBTIIREROBEZI T v T
R R TR T L7 3 7 2 S DA B2 12 S h
S ERRRLT WA, DT &L, R ER BT
FHENOREHE L 2 7 2 ORI X 5 22RO FA- (K-
4 VKR L DEANTDH %,

=7, BEEOX T ARG, HENCADE, ¢
J ¥ CRINEDWEEH26~58kBg/kg b, ZAMRL
HD A FRH T T OIEDPREE (F) LEVETH - 720
—7, HEEQOIERICER L 7239125 09~33kBg/kg& W
) BT LWz, ZHUL, FB3D A FRH kAT
THIMOMEAITH Y, [HERH:, BEiH SIS L/
Bkt 2 ADSFEEANIGTR E N/ 2 & (Kato et al, 2012
Tagami et al., 2012; Yoshida et al., 2011) Z5 < R L 720 F
7z, B F 2R TIERBHE T E CIREDSH WA A S 1L
7oo TR, FHOERICREBR(EBHS, 2011) R T-HEKR
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F1i (Yoshihara er al., 2013) TllE & /- g 3 Crnik i
ThbEDORRLEIRLZENTHY, FHEY 1FEOM
W2, BEHMEE Y A AEEE LR S FERANTEIL - AT L7
BEMEZRIB LT b, HDHWIE, e VL4 XV F
FOERELEBARALT 20 TH Y, FHBIRFIITE SRS
BHZIZZED 2o 72723, 8P L 72 Hikst St ofibkIZ X
THHE LT OB R, % OB 2 2755
RERITRIA & FEACTEE L2 TREE D B 2 bb, —T, %3
IREBHZOWTIE, HOMGOMEARTHLL X710
BN TS F-2 L IPFAAEZR L2 Eh 0, LHlgo
ZUHRMRIZBWTELTAINAS 2HOBEEILEML, BB
GOz RTbDEE R bhiz,

Dlo7—4%3 LICHKD bR Roigttt >
Y NEAEROSAZRSIIR L2, b F TR, BEEICKRE
OBEEL S 2B L TVEDIIH LT, 1 XV FBX
YA+ 7 TIEIHEORFROHEIINE L, BOIMZIZIE
HLTOWBENRLE o7, EHEILEB OIS TIL, 3
JE, AR E DI TRE 8 ~12mfHEcE—2 258 5 &
ITRZT SN, BERIC X ) B Sk S ik
T AHRRITIRE LTINS SN E R I N, KAl
RPN T HAMB L & ZIZRRE D S 59045 &R L7225,
DM ORIZE VIRAERELIC S Hr o 720 SRS, UM OFEAER
HARDED LI T3V WizdTh b, ZOEH 720 ik
HE(FR)I1E, MEDOBAY-) TALE, b/ FTI13023
B L 041kBg/em®’ 4 X ¥ FB XA+ J Ti20.12~0.16
kBg/em?&, B/ FDIFHIN 2~ ERERE RMEER LI
ZOZ L, ERECIRIEE SRS Y AVKRIC b
Ty TENTDITH L, HFEILERTILIBELE8L
THIRICEEL 72720 TH 5,

T/, 20O OSHEER, FARIL SR, EIEL R O
BA% SHEE L 72 THIAR Y4 72 ) O SISy L7z k R %,
FOR Lz B/ F - 4 XV TFHTIR L/ FOBIEILS
L72BD % h o772, # FEakT57kBgy/m’E, I+ 5
M D3T7kBg/m* O KILSE DR AE R TH > 720 s Ik o B
(Kuroda et al., 2013 ; 47 - FEIl, 2012) LKL CTAB &,
Ze MR R DA R B IR K ERT O 2 FhRR> 2 T ik
EREFABREDETH 72
34 TEOKHMED Y LEE

HEIZOWTIE, TaRY VT YT EITA R0
201ELIZ T AR AHD 2 D OMRG (A FHB Lo F
SH)TRE L2 ¥ —B L OEE 1 cm® HIEO S OFEH
2GR L7z AFHTE, HEDWWEEI D Lh oD
&, F, HBOEREIVNE o770 TH b, AFHTI,
FR IR £ > A O ERIRRS 22T 7 K EDLE
WHET 5729, LIETIRED RS BWEEZ /R LD L
T, IFITHRTIEI L WEEITREME V72 OLBEOREIL
<, HBCYRRICHAE L TV 2% ENSR L CF, HE
WCRAT L7729, F, HEORESRD SWEEZRLIZEE
ZBNDo TD XD RMRDPRIERERAE ) TIEAOBAT
&, MBROAFK, I+ IHORERKRICBNTL#HES

NTW5 (HREFIT, 2013)o HEDS 1 emF TOHR S ORGH
Pt oy AEAEROAEHE, AFMHT34kBg/m?’, IF I
T69kBq/m*E, I+ TFHAAFHROK 2 TH o720
RRM OB ORHN B & Uiz THRILE - HiEa 7 o5
PR EZR-TIOR Lzo BaghhN CIRFHRCIZ) ¥ — oK
PR SN T iz, HERMPSEEFR ST L E 2
5N b. MDD 7 TIZ0-2cm®D TI3EAKIK 7 BRI T
HotzleOERID R L, AL 0-3 cmDHPHTEE
BERL7 TBEELHRI0-2cme 2-3emTITIZEH L
Do lze MIETIIILRAD 572720 0-1 em TR, ik
HRLEORDENP 72, EREOLAERAFHIHHNTHIL00
kBg/m’, ##&TI30kBqg/m*Th -7z % B, KOOI T D
FEE12-14emTEHWEZ R LTV B DIZIKEBOR LB T, =
ORI T HIER SN TBY, ZOESICHIE?H S
7280, KOBEIE & BRI Y Y 20 WaE S
bOLEZOND, FROBEIHEHNOZEMTLBIREIN
TWa (5, 2013).
WEROHMRIZB VT2 ICHAE S N THEORE S
OREHEL > 2ikAERE, BHS (2011) T AFH TR
A RERDOKS50%, 27T HRTR0%AS) ¥ — @I AE
LTHBY, Koarashi er al (2012) TIIEHEEMIMTHI1/3,
HRBARTHR 1/ 2 REAHEDP HIRE 1emF TIZHEF LT
Who WAMOTHEI 7 ORI ET 5 &, TiEsek
DA, RIS 1emFE TOREEDB X F15~ 3 1%
BETHAH NSNS,

HFHOIF IHT, FHEH S 141020 H 2 #% 7220134
1HIZERNEN /28 aT7 &) 5 — DGk ENLRD
B R OEE GG %, -8R L7z 20114ED Z AL
Ao T FIMOFERE KT HE, LB, F, HEE HITHE
B, AR E DIV—T, HEEREO0-1 cmi3HRET
HEEDIEL o280, VI —DHRPRGRIZL DA
JENORAT BREFIT, 2013)AVE U722 LAVRIBR Sz, R
WD) F — 5 EE 0506 yr FEEETH D 15~ 245 T3
EAEHRT D L) BEREOMAGTE, 1985% &) LA
T 5B, 7, FEESemE TOH RS, BETORKE
(Kato et al., 2012; Koarashi ez al., 2012 : BH S, 2011) &4
72X9 RENTH Y, TEIEEIBEIMKL, Bty v o
DELHFHEEFB TN T v 78N, SMEBEIH D TRET
5L HRLJAEA, 2006 &5 H, 2011 1115, 2012
HE)E—H LT

4. ¥

VI EDFRNS, HHBOANDBELTH L THEEMTHO
FAK, R BT B Y AR D EREA 50 &
Nize 22, WAPEKESEL : BN S D Hehs
HERE L DA CIE, M EMIL TR E R3S &8
RENTz 20114E12I3 3 E 1 mT0.23 uSv/hz # 2 % b fiAhs
FLAETH72h, BEHEEIC X 5 Cs- 1340 R 2
Sl kD, 2013 ITIE B HMERPMET L2 2 EAVRIE S
n7z,
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Fig. 5. Radiocesium distribution in tissues of stem (left) and branch (right) of cut trees (kBq). (No data for

branches of Konara-1) Y axis shows aboveground height (m) or part of the crown
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*-8. AFEHOBEKADKS LYV LILEE (2011118 ~20125F 4 A RER)

Talbe 8. Total radiocesium deposition on the cut trees in Oaota forests (cut in November 2011 to April 2012)

Plot Oaota 1 Oaota 2
Tree Hinoki—-1 Hinoki—2 Inushide—1 Inushide-2 Konara—1 Konara—2
DBH (cm) 19.5 17.4 20.0 20.0 23.4 34.9
H (m) 15 16.9 19.0 16.5 20.1 211
BA (cm?) 299 238 314 314 430 957
Dry weight (kg) Stem 86.0 92.0 150.6 132.2 228.9 659.1
Branches & leaves 25.8 23.3 39.9 39.9 38.4 89.6
Radiocesium Stem 10.0 255 30.9 39.3 41.9 90.7
deposition (kBqg)  Branches & leaves 57.7 72.5 9.4 9.5 9.6 22.3
Total radiocesium depositon (kBq/tree) 67.7 97.9 40.3 48.8 51.5 113.0
Radiocesium deposition per BA (kBg/cm?) 0.227 0.412 0.128 0.155 0.120 0.118

x-0. KEHOMMEEEEBLY Y OB ERBORHFMEES J LIEEE

Table 9. Stand structure and total radiocesium deposition on aboveground part

of trees in Qaota forests

Oaota 1 Oaota 2

Dominant species Hinoki—Inushide Konara—Kunugi

Number of species 9 5

Max DBH (cm) 350 36.6

Max H (m) 220 221

Stem density (/ha) 1175 725

Total BA (m’/ha) 25.3 30.9

Conifers 115 0.37

BA (m%/ha) Evergreen broadleaves 0.21 0.00

Deciduous broadleaves 13.5 30.5

Radi . Conifers 3.69 0.12
adiocesium

deposition Ever.green broadleaves 0.07 0.00

2 Deciduous broadleaves 1.91 3.63

(kBa/m") a5t 5.67 3.74
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Fig. 6. Concentration (lines) and deposition (bars) of radiocesium in litter and surface soil (0—1 cm) in Sugi (left) and Konara

(right) patches in Kombukuro in December, 2011. Total amount of radiocesium deposition in litter and 1cm deep soil was

33.6 kBg/m’in Sugi stand and 68.5 kBq/m’ in Konara stand, respectively
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Fig. 7. Vertical distribution of concentration (line) and deposition (bars) of radiocesium in the soil cores taken inside the forest
(left) and from forest edge (right) of UT-Kashiwa in September, 2011

B > AU B OATREORMAEIXC 1104 kBg/m®, 131 kBq/m’
The total amount of radiocesium deposition was 104 kBg/m® and 131 kBq/m’, respectively.
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Fig. 8. Vertical distribution of concentration (line) and deposi-

tion (bars) of radiocesium in Oaota-2soils in January, 2013

I —N—3EHRRAE, BE5ecmE TOEFNE85.3 = 47.8 kBg/m?
Average of 9 soil cores. Error bars show standard deviation. The total
amount of radiocesium was 85.3 + 47.8 kBg/m’.
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