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1. ILBIC

F V) TAVERRER T, HBMERERICEEDE
N R PR AN SRIC K - THRILET 5 T & DV
2 E N7z (Evangeliou et al. 2013, 2014, 2015), Z D7z,
N LHNS BRI 72 81 & & TR E Y O FE U i &
TN T3 (Kashparov et al. 2000, Yoschenko et al. 2006a,
b)o HFEFBMD 29 HEHD2015F4H L 8HICT =
W T AV R < OB B TRIRB R NS FEA
Lo TOBICEBSMEE Y 10137 (TCs) R
ZbayFoL90 (Sr) 7l UskEA iU LA
J—1y NEHICRE L 72 EHEE T N TV S (Evangeliou
etal. 2016), 2011 4F 3 FAICFEA U 7 iR IR IS5 — 5
FIIFEEFT RN T, REARD RIS EE >
L (RCs:™Cs+7'Cs) 1T K> THREI N, FRCHE 715

BHTOILPE T ORI (428 km®) T3 1000 kBg/m® LA |
D RCs LEMNDH - Tz EHEE TN TV 3 (Hashimoto et al.
2012), OAEIEF IV T AV FEFRF I LN TIRE
THBT S, BMRIKEOREFRRIZIZEAED NS
MREDTH B, oo BEIMEMEOAERDKE W
R TIEADIL B ADDRIRENTE D, ZOft
DRI T E BEHTEE OIGHFRE N K ZE ORI TIIME
LHOBMFHAN DR EoTW0D, TDIDHEMASIIE
BT OIS WIRIICH B, TDX S, 2017 44 H 29
SR SRR TIAT & ACENT DB S HaICAiE 9 2 71l
DR TIEEDNTEE UTzo KSEE 10 HIFLL RICDT720 .
AEBEMEREIE 75 ha I Mo ATz, TSI, FRDVE DMK
KO TR NKR E Do o &0 FEEMEFTM

BRI, HERTEREYIIE ., 28 1,

JRRERZA) © SFRC304FE 1 F 16 B JERESZEL 1 S 30 4 6 A 22 H
1) BMFS AT B2 - T PRI el
2) ARMFESTIZEAT ARRSEE - BB TILN

TV, AF

RN N TH -T2 eh 5. AT K - THERHE
YIS 2 D TR EWH EIEHZED T B RR
#2017, FHHE S ISEDEEA LT EROHRER I D
DB T, WHIRN 2R 5 & & &, BT
BRBERET AT & JERRBEE AT 5 kb2 BREL U TIABE D eI
DWW ZEIT> 72, TTTRZOBEERET S,

2. il

2.1 +AWB KUHEMA K DRE

TN BT ECRR (L O RIS A7 L. IRVEHT & XK
WIS E 72D 28858 448 m DIITH 2 (B 1999), HMI
I AEEWE 7 BICARHUA LA D . ZF ORI KEETH B,
m%%w®ﬂgufﬁﬁfﬁb A U AR 3 72 Ho
WCIRER R R Z T2 7 <O MRDED D . Bl R 58
FEDZL G AFANIMTH S, Rl IEES —E T
N FEEAT D, B PEILIEIC 10.7km IZhiE T % (Fig. Do
FT2oROMZEME =2 > 72 KNI RCs A5 B,
1000-3000 kBg/m® & >3000 kBq/m* DTV 7 DEFFAITIC
MET 2 SRR S 2017, K& 2017 4E 4 A 29
HICIHTEDEEAT 100 m D RARGHE N 554 Uiz, KD
JFRIEEBICKDEDEHESNT VD, TD%R, KK
7LD TER D BARGE D b RBARICIA - TH I L
Mo mACEAIE FAMIC BN & FEBEIRANE
ISR ATE . REEMMIAE 213 T, & BRI N O,
AR, SRR S ze v 2 —, e AR Ei
KBHNIEE D T NTASER, 5 H 10 HICASIF BT E
Nizo BEPERALE 75 ha EHEEET N TV S (Fig. Do
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Map of forest fire area in Mt. Juman
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FE 5 EE. HREAEYIE (Ao k). TEOKZ
B LTz, 25 OFEONER GREXDY A 2 FEULIE
PV IR LED 7 Table 1 1SR LTz,

TS T E O 8 RIS B ZBREED T L < 75 D g
LI OFETBRIIIERFRICE S (FFE1999), ZT T, X

Table 1. FRIGARI OB L

Sample description

KO 2T Te [l — ORIARZ R, RO | 1 m
FEOMEICBWTHIET T2l L R T aRnilznZ
N TEF S, HE5em, #E 10 cm OHEIPH TR Z2 RV T
R R RRL & Ui (R & oMz & & ITERID o ARz 3k
ORI T HYMTRT Y 3K, AFHKTIEAF
L ARZx G e Ules BIRZERIAIE. 7 <Y 3 K% BAL,
BA2, BA3, AF7 BSl & L7z (Table 1),

MERICEB N TR, KSETHEEET 7 ORperERT) &
BEE T W EFT GERRBERT D BEEE T 2 15 72 53
. ZNZFHUT 19 cm X 19 cm DEEWTHND A0 &
EIRNTER LUz, E5ICFOTOLE (05em) Z+
HEEREVFIE (100 mL, KECEME T2 DIK-1801) TERHLL
Teo 7 HOUMD A EIERHE OAL. 0A2, AFMDZ
NUF 0S1, 082 & L7 (Table 1), tHERKEHIDOWTIRT
71V FR% SA1,SA2, AF M7 SS1.SS2 & L7z (Table 1),

SRR A FREY A R FREUN & BOIK U =S
R Rz W 5em XIE 10 cm BOBREEAIE JERBEHIID S EE 1m THEL 7AXY 374/ BAI
BA2
BA3
AF 1A BSI
MG REYIE 19 cm X 19 cm BRBEREFT & IERRBERRTFT D S FREY THIYM 2 7Ft OAl
(A0 @) 0A2
AF K 2 AT 0OSI
082
ot 100 mL £ 1M HERTERYIE & R Utth 5 CH-ER THIYM 2 7 HT SAlL
(% 5 cm) SA2
ZESIN 2 7 fr SSI
SS2
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B U 7o iRl SRR B ICH B IR 0 . B I Mz i 2
HEAZWE L, SEIEETAT/HTIC U, Ao EREH
Rz RERENE L THh S Uiz, LEIEEE L
721%1C 2 mm OF T AL BB Z I 0 BTz, B
FZ. A0 JEZ 75°C T 24 IR U C Bk 2R DTz T
BEld 105°C, 24 REREEZHIE U CEKIEE RS T2 ikl D
Beg & Ve R V< = LR E AR S (GEM20-
70, GEM40P4-76, GEM-FX7025P4-ST. GWL-120-15-LB-
AWT, ORTEC. Oak Ridge. K[E) IZ X2 H 2V <HAXRY
A Y —JETHE Uz, sy WCs JEEIX 2017 4 5
A1 HICHERIEL 7,

7535, AKiT RCs DUHAEIRIZED 5 WV IGERE &5

meid. HMRERYTZD (B E A0EIE 75°C, i
105°C) @D *Cs & V'Cs DARFIOWEED B WVIFEREE K
3 %,

3. A

[ — AR I 3513 2 BRBESAL & IERRBER A D BifF &
RCs E[E B XU RCs BfEZ Table 2 IR L7z, £, £
RIS L Tid, 7h<Y D24 (BAL, BA2) W, #ANE
AL IERRBEBOIC LEN TR O BifF R (B B R M
Y70 o ER) DNEhoTz, TO 27Tl RCs
IREMMEK L, RCs Bt (RO HNI R MRS 72 D D RCs
) &/NEh otz EL.TARYDED D 1K (BA3)
RAF (BSD) Tld., BEOBHFE. RCsEE, RCs &
FUIHPERAL & IRRBEB AL D 2T/ NE o Tes
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PREERETT & JEMRBERTT D A0 OB, RCs EEHB X
U RCs EfiEx Table 3 I/ L7z, A0 JBOHTFRE (HAL
MRS 72 0 O ER) &, OAl TREAEERATIC X TIE
IRBERRIFR SR & o T2 h8, OS2 TIRIRBERIFR DT AR &
<, DS TIRMZE DA IZNE o7z, A0 D RCs I
FEiE. 2T ORE CIFRBEFE TS LR TEBERFT TR -
7zo AOJED RCs EHfEmIE. JERANEEAT Tttt ic B ED
REMN -7z OAl TRIFMBEEFTO TR E M ST, £

DIFH TIEEBRBERFTD J5 IV - Tz,

BRGERETT & JEBRERTFTO L8 (0-5 cm) DOBIfEE. RCs
¥ X O RCs BRE% Table 4 ISR LTz, 7 H< YD
THOBIFRIE, SAL TIHIRBEE T IEBABERE T IC LA
TREDSTM, SA2 TRIEBBEEFT DT WK E D > 7z,
RCs IBEICBI L TiE. BIfFRDOGH ERT D, SAL TIF
PREET T <. SA2 TRABEE T AN G < . ABEREFT & I
PRBEE T D 21E & HICKREM > T2, RCs BRI RCs 1B
FEDEWE KLU T SA1 TEHIERERFTA A Z <
TRBBEEFD K EN > Toe AFMO HEOBFRIZ,
SS1. SS2 & & WABERE AT & IFRRBERE T TIZITTFEL <. RCs
TS & PAERE AT S IERRBERE AT D 221X/ NE D o 20 RCs &
R OS1 T MABERI AT & FEMRPER AT TIZIFF L <,
OS2 TRIEMBEE T CRE Do Tee THR UM, AFMH
OLHEAE LT, BRYEEFT & IERBEET O — /5 THIfF &,
RCs JBfE. RCs EREOMMKE L G2 HEMERED LN
Thotz,

Table 2. [l —ARDRIEZIC I 2 RAUERAL & JRPEFNIDBIf7F i, RCs SiE 3 X U RCs HERTRD LUK
Comparison of mass and the RCs concentrations and inventories in the stem bark at burned
side and at no burned side of same tree

- BifFa " (kg/m?) RCs 2% ° (kBg/kg) RCs &t ¢ (kBg/m’)
ADA N N Lo Lo e e
" KABE JEAE BRBE JERRIE BRE JERAE
BA1 1.0 1.7 4.3 7.9 4.5 13.8
BA2 1.6 2.8 4.9 9.2 7.7 26.2
BA3 2.6 2.3 8.1 7.2 20.8 16.4
BS1 0.5 0.6 3.1 3.0 1.7 1.8

CBifrh | BROBNIRIENY T2 D ORBECE,

* Rt D RCs # G5, © SO HALRIEY 72 D DR RCs &

Table 3. b3 2 BRER T & JERRBERT & D A0 JEOBIfFH, RCs BT X U RCs HRTRO LR
Comparison of mass and the RCs concentrations and inventories in the O layers at burned
side and at no burned side which were adjacent to each other

PR (kg/m®)

RCs &% * (kBq/kg)

RCs &t ¢ (kBg/m®)

A BAbE FERAbE JAbE FERALE RAbE FERAbE
OAl 1.1 7.7 151.1 43.1 170.3 3325
0A2 45 4.0 83.0 59.6 370.2 238.8
0s1 1.7 2.0 110.2 46.3 182.6 94.2
0S2 2.0 0.7 148.0 24.9 301.3 17.8

CHNLRTYS 72 D D A0 JERZPI =, °A0 D RCs IR, © HALHIRTL 72 D D A0 JE o RCs i
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Table 4. B3 2 BAWER T & IERAWERR IO 1238 (0-5 cm) D A0 FDBIfELL, RCs BEH K T RCs

HRRD LR

Comparison of mass and the RCs concentrations and inventories in the soil layers of 0-5 cm
depth at burned side and at no burned side which were adjacent to each other

I/ ElLa 2
. fifFE " (kg/m?)

RCs &% * (kBq/kg)

RCs Hffii ¢ (kBg/m®)

JAbE FERAbE FERABE RAbE FERAbE
SAl 253 13.2 14.7 57.3 1713
SA2 16.3 274 0.8 265.3 21.8
SS1 18.6 234 11.8 2163 2573
SS2 25.0 28.2 6.5 97.2 172.9

CHNERESH T2 D D 0-5em OTHEERE, "8 (0-5cm) D RCs P2, © BNz O O+ (0-5cm) O RCs &

4. B

TSR AR, 71 L JE . 3 AT R S R
RE LAl e =2 ) VTR MCBT % ZEMRE%
DRPEFEFRIT NS & LU U TRE AL TIT AL - E
DD, RLRFWHEC A (FAR) D Cs A FEA IR IC
HEDRAT 7.63 mBy/m’ Zicgk Lz (SR 2017, &
[0l DFA A T BAL & BA2 Tz D BRSSO IR 7 &
RCs B/, RCs SR D IEMPEIBALIC LR T/INE H o
7z (Table2)o F )V /7 A V) HRZEOWIZETE L
EBITHGE Y T LRI 5 2 EMHREETNTED
(Kashparov et al. 2000, Yoschenko et al. 2006a, b, Evangeliou
etal. 2016), SEIDNKTHEIE L & EIHEHER > D L
ML U TR BEMENE Z D ND, — ). BEABRZ 725
WX, KRR EE > THRE L THImICE R Lz & 8%
Z BN, A0 JETIIBRBERE T D RCs 18 FE D IEBRIE R At
ICHARTEN > T2 (Table3) T &iF. BAFEHC X > T A0 JE
ICEENTVZ RCs DEFEMEE 2 LIA T, B
D FEHENRIEL TRCs ZRBIOREZD, TIN5
METULNT b7 8B L TWAENE LNEL,
THRICBI L TlE. RCs DIRE & ERE & & RBERET & JE
BRBERE T O BIRIC —EDHAN S NEMh > T2 DT, K
SOERBNEEBI G2 EA5125 9,

Yoschenko et al. (2006b) (&F )V / T A V) JFFEFIR DAL
AZEIEKI (Chernobyl exclusion zone) TEHISDFRIKIC IS
WTHEBRINC IS B RE S, ZOBRICHEDIEZETIV
FHE LIz & T A MIRATRYI 5 O SRV 0O L ER
MK T 4% 1T 2 EHEE LTz, SIS T & HL
B & oAl BEME X B 2 SN B B, BARICEEFE L7z RCs
DR 2015 FERFHICB VW TEZDEZ L BN EBICKE L
TW5Z & (Imamura et al. 2017) ¥, A0 JEDORABENEE
BRI THoTz b, KEICK > TR LTz RCs 1
PIRVEHESI NG, — /5T BRHRISEDBRPEEE I
U CTIEZEMIC B 258080 S i I D B O AR D
RETREIEEDORWIGAETE 7200C £ TiEL., B HH S
LA TR TR D 840°C ICET B LHEESNTWVWS (H
5 P EBGRTZE AR 1988) 7 LDi#iNIE 678.4°C TH B
(EBEDS 1999) O TAKREIC RCs DEALHEL & Tzl HEME

EH B, Stk SRONKT RCs DILED & DFREEDE &
feid, KEFAEREOBRBEIRID KRR LM T HIiEH
ARG TS —THEINIZZE A DR w %
ZATHRH LTV ZEDRETH A,
SREIOPFABIBAToEDTH O, FRELL zakk
DR LD e EhE, EDEEITOWT
BESICHLWFABEDIRETH A5, TDIEH, #BHO
B EW TIEASEREBICTHEEAENET VS W
(Onodera and Van Stan I1 2011) 2% %, BABE TRIARS A0
JEMNRRIRIC T B T & T RCs DIARMENZAL U T- il BEME
£ HBDT. LWBH RCs FRIC DWW T DR D
RHETH A5, FHOREERIEN TIEOREN D%
MO BRI ORE E, 2D TEETHZ (%
& 2009) T &M D, MEHEL TZIGATIC T 5% 0O T R
ENBEHNCEET 20 E S hHBMRRICE £75 5 RCs i
WKL CTEETHA S,

R
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RS2, Bo Ui (HEPD RIS - B IR
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The effect of forest fire on the radiocesium inventory
of tree bark and surface soil in ‘difficult-to-return zone’

Shinji KANEKO"", Yoshiaki GOTOH ?, Ryuichi TABUCHI ", Akio AKAMA ",
Shigeto IKEDA ", Yoshiki SHINOMIYA ", and Naohiro IMAMURA "

Abstract

This study aimed to investigate the effect of forest fire on radiocesium (RCs: **Cs and "*’Cs) status in forest
ecosystem, in Japanese red pine forest on the ridge area and Japanese cedar forest on the riparian zone in Mt. Juman,
where a forest fire occurred on 29" April to 10" May in 2017. In both the forests, we sampled bark on the burned side
as well as from the non-burned side of the same tree trunk, along with samples from organic layer and mineral surface
soil in burned areas and those from adjacent non-burned areas. We analyzed RCs concentrations in each specimen.
Lower value for the concentration and the inventory of RCs was observed for the biomass in burned bark in Japanese
red pine. The RCs concentration of organic layer was also lower in burned area than in adjacent non-burned area in
all specimens from Japanese red pine forest and Japanese cedar forest.

Key words: radiocesium, forest fire, tree bark, organic layer, surface soil, Japanese red pine, Japanese cedar

Received 16 January 2018, Accepted 22 June 2018

1) Center for Forest Restoration and Radioecology, Forestry and Forest Products Research Institute (FFPRI)

2) Center for Forest Damage and Risk Management, FFPRI

* Center for Forest Restoration and Radioecology, FFPRI, 1 Matsunosato, Tsukuba, Ibaraki, 305-8687 JAPAN; e-mail: kanekos@ffpri.affrc.go.jp

MR B ISR 55 17 & 3 %5, 2018



