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L FAI O AT e E AR, B TEIH) 128 EE b, HELA 7o T
D, FHORHUROAE L AR A2 DR UTHREL © D——3 bbb, 8- k-4
RERAI G OEHES) (L) 2 R) 2V NG « H5R S 523 R T %, I8, K
[EfEHE (USDA) I 1-H8fdEE (soil health) DUGEZRTHEINZHET, 2026 SFHEREEICHEE 7
f& RV (891,000 f8H) OFAERYES (regenerative agriculture) (2B 5/ vy ks
7 L &BARG L72 (USDA,2025), A7 2T L, BEAFORESHEN: Ch 2 BB E S0
7w 7'Z 2 (Environmental Quality Incentives Program; EQIP) &R EEH T v 7 F A

(Conservation Stewardship Program; CSP) Z#EAANZIEA L, 250N (whole-farm
assessment) (ZANZ C, WL K OIS RE O TR 25k oD, WIHIRAE & 2 D% DOEA LA FiEkT 5 2
LB LT 5 RIRHED B 5,

Z OHRIERFIOERIL, FFEDREEDPERED O TR, F—IC, HIEERH/NER 28 U<, FEhit ko
FEkE (L D FReEREHAE) HRBT 2 8ICH D, H AT, BEEHRN CEBOBHHZ RN TEBL, 3
Hi& L CREMMET 2 RICH D, HBIT, FHERERZ R OB PR ~ETT L, deEARErTREE 0 MICd D, 18
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FEOPEREAZ . SN RIZIEE SRR L, S ATREZ eI~ & Y S8 2156514+ 9,

2TV ERERRTRHIRERZDIRGE & D BN E, @SR 2 B HEE ORuE & IS
T 5, EMOKEED TEMBISHROEME] Tld. o7 LRI BRI IS CRYEELL FOAPE AR L
729 2 CEEFBEMED | MENDL U CRIIHRR 25 U, IS L > TR AT DU s S 41T
W5, IBITHG T, AREREESERRICRBO Tt n U G A mH H 2 L Tar~ob vy A TR
LT ERHESINTND 1 B,2021), T72b5H, SEARIOREL ERL L, IREE L, ZHRZMHRGE L7
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IR, BRI DSV A TidZey ), Doran & Zeiss (2000) (I HfiE [A&/-v 27 4) LT
DOEERERES1 & L CER L, HEDNEEMEDOLIR LT, K« ZE[OEAEY) « NORSFIZE TR L 5 2ikE &
teZ LA L7z, S 512 Lehmann & (2020) (3, THEEERENEZEAPEITINAKE « KUERES) - NOfEFRE~L
Pt S0 ob, FHMIAMEFEHRIECR Y . AUIEEBEOMENTRE TH D LI LT\ D, ZNHEEBET D
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The Concentration of '’Cs and Water Extracting Characteristics of Wood Stove Ash

MAEH MRS B (i ek TR
Yuki Fujital*  Kazuki Hashii2  Michio Sato® Kosuke Noborio®

EHE Vs IFY SNT-H 2 FERH A b—7 1A L CTAE U (TR RIS LIZF A MCEE
N5 YCs EATIE L, AMHRBRA 772, HIE L7z WCs JEAEIE, 2011 453 A 11 HOMISHIE L=, #hix
T AR AREREIAT TR S, BRI DUV E EORIETIES BT, FHA h—7 DfZIEm L Th Y,
JIEZEDAINE Gy & SNERHGY D 2 A kD WICs JRFEILEIN I 60 kB kg'! & 2.6 kBq kg' Th-o70, i Lokiize
DERESNTFH A =T TlE, XA NEMEZEOANTE Sy LSREE B3 CIUET 2 2 L C, fREFRED & 72
% 8 kBq kg ZilE T2 FERY AR T E D AlREMED VR STz, JBZEOAKE 3D 2 A M 5 BRI LY
79.6%P ¥1Cs 3l Stz ERE IR X HeR NI LV, HERITEIKBEEOSHEA MNIIIH E Y
THERET, JEZEONTERINAFET D Z EDNMHER SN, HWEONHIEH U T LD L BEie> Tz, Y T A
LT ADEFRFENIEITWD Z &0 0, JZEOKEER O X 2 MG b 7 L LT—Ho BCs 73
THE LT S HEER UTm, IR WCs 1213 21 kBakg! TH Y, 2 Rl L0 ¥Cs #2EE2 8kBqkg! & Flal-
2o HalBESEIBRTART S fairchildite (KxCa(COs))iE, W Lo TRIEIED I U 0 L E L SE 5,
FHZEFEND YCs DMRBEZ Ko T fairchildite |27 bE) & 7o > CHIRIZAERL L, SREHIZ AREEOFIINC 5Cs
DFELTZZ EC, ERDD B 70%D P1Cs AR THIH Sz EHEZR LT,

F—U—FR: v U A3, FHA =T, K A, KEAA AR,

Abstract: The *’Cs concentrations in bottom ash and dust adhering to chimneys produced using wood contaminated with *’Cs
in household wood stoves were measured, and ’Cs was extracted by water. The wood stove's chimney was a back vent, and the
137Cs dust concentrations in the horizontal portion of the chimney was 60 kBq kg™'. Dust from the horizontal part of the chimney
was extracted by water extraction five times, and 79.6% of ’Cs was extracted. Elemental analysis by scanning electron
microscopy confirmed that chlorine was present in the horizontal part of the chimney, not so much in the bottom ash or the vertical
part of the chimney, and that the distribution of chlorine overlapped with that of potassium. Since the chemical behavior of
potassium and cesium is similar, it was inferred that some '*’Cs was present as cesium chloride in the dust in the horizontal part
of the chimney. *’Cs in the bottom ash was 21 kBq kg, and twice water extractions brought '*’Cs concentration below 8 kBq
kg, Fairchildite (KoCa(COs),), produced when firewood is burned, gives rise to soluble potassium minerals by moisture
absorption. It was inferred that about 70% of the '*’Cs in the bottom ash was extracted by water due to the presence of '¥’Cs in
the soluble minerals during storage, as the *’Cs in the bottom ash formed into a compound similar to fairchildite during
combustion.

Key words: Cesium-137, Wood stove, Ash, Water extraction, Woody biomass.
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2021 ARITHRIE S5 6 IRV —EAGHECIE, 2030 AEEOEFREI 1T 2 FA4 rTRE = /L ¥ —E|
EE36~38%EHREL, A ATRTEDD HD 5% (800 TTkW) 295 Z LRI TS (&R R
—JT,2021), HAIEERLHFHREREZA L, SRIELERD 67%% 5D, ATHTELERED 40%%5D5

(PREFST, 2022), FTAF, BRELE L CORE A A~ ADENHEEEITIEIMERICH Y, SFE, EhHR, wER

CTIIARE M A~ A ZAE AT D HEFTOFHFFE ) SFRANTND - (REFST, 2023),

FA M= bARE AL A~ ZADOFNED 1 DI T biLd, #FHb LITEHA b= OFARIUZHONT, ik

Q011) 1 TAFRIEFVE CHElE L7=7 > — MNRET, FEREEFZ 1034 0 5 5 305 #HHF (29.5%) 2384 k
—7EFALCND EHE LT, EEE IR Q016) 13, ATEAL L O CORRE T, B L7z 527 HH0
26 32 HHH (62%) MEFIAMHTHL LG Lz, [REDH (2014) [TREFEROGIH CHRAELERL, 2500
WO HH 178 A (7.1%) NFHA =T ZFHL T 5 L OFEREE -,

HALHLS CI3gi A b —7 OFHENREICA TR, @BERTITHN 1.8% ThHd LHEEINTND WRAD,
2017), fEERITHA N —7 DEARE 2B T AHIENRH Y (@RI, 2024), BF06 41T 100 RostE
MR ETlEDNZZ 05 (RERAMBIFREEASS, 2024), BEENOE A b—7 OFHICIZ—EDFFEN
HDHZEDRDND, AL (2017) XS HIC Mﬁﬂﬂiﬂi( T 7 B ALK 5 BIOFIRED, FHAEA
TR HOFEL Q0D EfiE LT, 1&‘%& LA (2016) i%ﬁ%uﬂ%ﬁm@ 95 29 AR & B FHAE TV,
17 WA 21D EHARET 2 LEEE L, JiED 2014) 13, ¥4 B CiiET 5 AD 15%0358i % H 530
RRORECRERT D & OFER AT,

fREESE IR EATOFE S, FHORNE 8kBqkg! iz 2 T 7 4 RCs) At ST EBREEA,
2012), 8 kBq kg 1 RBEFMIN 345 COU DS FTRE/S M EE DEECTH Y, ZOfE%EH £1Z, 0.04 Bq kg
DHD RCs GAHIEED FRE L CRRESNZ REFT, 2011), #8&IRCIE RCs (2754 SHU7- s 70% 53 8/4k
Th 2 (KatoandOnda,2018), FEHIOFRYL CIHEED B 20 m OFEH COHERSTERMIObRENERM - GREE
44,2020) 73, RCs Z A4 HRRITEROEIITEF L TV D, IR o#F #1354 B CiiET 25880
EV (RAD,2017) Z &, 004kBgkg! ZEET 2 RCs 5 AH T DFMER S 2 L AMRESND,

BERIKIZE £% RCs ITDWVT, RCs 3T AlAMEBEIE 2 5EA19~% Z & C RCs AMRITIRME <41, FITHYR

FHET ARG END, 74 NF—TRHEISIVMRLT) ([THHET D 2 ERMbLTWS (B, 2011; Dunker
etal,2023), BEEIL7-BRIZIET HFIK RZ DO E2GTHRIIRAT LTBREER) CARYRIZRT % RCs DK~
TR CIY, TR HITE AL RCs ZAHHTE T, MK HIE RCs /K THEBITHIH TEX 5 Z D5
MZTeoT= (BB & A#R 2013; Parajuliet al., 2013; [ENTEREEAIZEHT, 2014a; Namiki et al., 2014; Murasawa 2021),  Z4L
1% Cs DIFFEIZREICIRAE L TRV, TIKIITHEERMED CsAIShOs, IKITITZERMED CsCl 23 EE L THHAE qu \
BHEHEESN WD (ERZBREIHFZEAT, 2014b), Cs NEBLDOFREL U CTIHAET D NTHERIT 2 WE LRI
VEIe %, ENEREIIZEET (2014a) OHEEIZE DL, 850°CTREAIL 72354, #Bi 22Tl 80 %Lh 73 CsCl }_»
72%—J5C, BEAMTILCsCl & CsAISLhOs NENZENIR L ZE 4 : 6 DEIGTERT D, ARG (2013) 1F, /Mg
DBRBEREE 600°CLA EIZ72 5 & KURD CsCl 2MERL S, BRBEREEDSEWNE EFIE ML, 850°CTIHKI 50%
ZEDLZEEVI 2L — g TR YRLT

SERORFEN 282°CITEET B & A X LI EORRET ADFA L, = DH ADBRBEZITH 600°CHLETH Y

(Brown, 1958; Vogel, 2005), #iA h—" X AMRIET ADIREEIZ L 0 £ C 2B CENEZIRD D, FIEAA h—T70
TREEDY 600°C R4 2 DITHETIH S (Tsuchiyaetal ,2011), FrA b—7DOMIC L W A U2 TIKICARTHILE
WNZHOUNT, Misraetal. (1993) 13 600°C CHiAABE S CTHF7- FIKIZ, calcite (CaCO3)X° fairchildite (KoCa(CO3),) &
8 7=, Smotka-Danielowska and Jablonska (2022) (335i% 500°CLL FOOIREE CHRBES Y, calcite & fairchildite 7%
FIRFNAERESND Z L2 LT,

Garvie (2016) 1%, HIAZ T A NN—F—THREEL TIE-EIKE, & ﬁaxﬂﬁf 71 40% D25 1 T
72 SHTBBHIRT LT X BT 25306 Uiz, £ ORER, 1 g éﬁf_ FIKITE L, fairchildite OO FCEFREED
—EOE—27 T L, KoMg(COs)-4H0 X2 K4Hy(COs)3-1.5H,0 &V o 72Ki _T{ﬁf@f“#@ﬁ)}]@ﬁ TR S IT(
Garvie, 2016), K & Cs (Z7 VA V@R TH Y, (LFHIRFEILIT S (Whaley, 1973) Z &b, HOHEL
7232 RCs WEENDHE, HiA M—T7OFEIC LY 4 U72JRIZ RCs 2R S, FIRICE FD RCs D—H
1% CsxCa(COs), ZTERK L, KT LT VWERETIAET 5 2 LB 2 bild,

BEHIKIZE £5 RCs ITKITIRITOoF N2 LD, JERIERBEICHEEL L7 BR0i5Y ) A 7 %3 Ml 5 7212k
HiEBRSFE N Sz (BB L A#R, 2013; Parajuliet al,, 2013; [ESZEREFAFSEHT, 2014a; Namiki et al., 2014; Murasawa
2021) R EREX] Lm \%l X THA F—T7 ORI X 0 4B U KBBS00 1<K

ZRCs ZFTRDEA L, IRICHNT 5 RCs NEHIEIET S Z & b B2 biLd, HiA M—T7OFIRICEEND



EE A - AR R - Pk BT - B TEED

RCs H/KITIRIT O WATREMED B D 2 &0, KR Z RS2 2 LB TH D,

UL, HOEHZESNDEH, FHA M—TOFIKB LOEENTIAE LI A N CLTFZ AR IZ&ENnD
RCs OPEFELHIHRAEC DUV TORZEIIEFIIR SN T D, B CaiizE L7 #2223 572012, #HD RCs
FEEOHRIINTETH D, FTA M—T OFEKIB I OH A N0 RCs DI3AK~DEFEIZ OV TR 5 Z &
1%, #A N—TFIHBEDERT DIROFE SR A E@YUNAT ) ECEECHD, I TAIIETE, #HA —7
DFERBIOHF A MDD RCs 8%, F2, ZNOITHEEND RCs DKBFEEZIOMNITHZ L2 HBE L
7=

PEEE s
1. 3o g 197Cs

1B S IRFIR ARG ORFZNH CIRE L8 (I X7 L7 V) BN ENOU DO 5% 2022 4
5 H 15 HIDEE Uz, FTBEREgES, BIR L0, RIS 7%, — a2 RT3 0 THkic L7, %
1% 110E5°CC 24 IFHILL HAFHZL, 2 mm 52\ A il S CHRZR A A RE LT, BRic Lo & 8o
137Cs P4 A Ge -8R ER (IGC1611908S, Princeton Gamma-Tech #1812 X WIHIE L7-, PIEE 50mm, & 100
mL OARY ZAF L U BIERGHIAEZ RS lem CH—ZFREL, HERTRIX 1,000 #0E 7213 5,000 7 & L7,
BICs JREEIE, 2011 4F3 A 11 HOMEITHHIE L7z, WCs IR ILIEDOFIAT S RRRICIIE Lz, EslBHE3 o7
SHEL, TNEN YCs EAHIE LT,

2. HA =T EHKE XA MO YICs JREEFS L USTROHT

ATHHOH 2, 2019 4535 2020 FETHNT TH A h— 1A L TAEUZTIRE XA R 2021 4R 2UE LT, #
ORRITE BRI Z DO FE EMEA Lz, TKITBIMNIRE SIS & O Sz, ZORFECff
L TWA#H A h—71%, Ulrich BRUNNER GmbH £ IRON DOG 04 T~ 7=, 74T L CaiE ST
WA L FANZ - TER Y, BUTRBEE O DACHIERE SV E il L, SpElcEsi S ivcE % LA
L TR LHEH S NAEECTH -T2 (1), D72, A ML, FORBROIHAIE, EOARFERSY, BLO
B OO 3 FEITIS 7T TR L 7o, B OBRRULEDWT, DUFCIdize KR )  SiZe i)
LFFLT D, FRO—HAEZE /31, 75 um A, 75-150 um, 150-300 um, 300-600 um, 600-1,180 um, 1,180-2,000
um, 2,000 pm LA EDEHNISDVNT Uiz, ERRIE ST ISM-6700F, HAE TSR Lopis
— O X MoobréE (EX-23000BU, HANE FHRASHED 2T, 2,000 um K O/NSWEFOFIK E 3
BB LT A M —Rrma—T 0 7L, st EDS) %{T-7=, EDS O3Hrx543N,0,Al S,
CL K, Ca, Cs & L7z, SDVVTRHEDTIRE 3 FEFHEIL L 724 A hO—EE 110 £ 5°C T 24 RFHLL EAARE
L, ZNZh YCs BEARIE L=,

3. PICs AR

FRIRZ A RE LTz, SDVVNTRIOFIRE, 258 OKEERSY) BRI L72Z A R 110 + 5CT 24 I
ML EAFR U=, 5Pz L7=akBl 2 1L OR VIS AN, BEREET 1S5 720 X 5Tk 2Nz iz, &)z K
TEEIR L 58 (TRIPLE SHAKER NR-80, TAITEC #H#) ClEMZEA 200 rpm (ZXE L, 12 FEHRE 9 L7z, #RE
%, ELHEEE (LC-200, TOMY #HH) ClEEREE 3,000 pm ([ZFRE L, 10 R ODEEL7-b L, HiERE
B0 557, EREBEALL02um DAL T LT 4 L F— (CO20A025A, 7 R8T v 7 PR SR T4
W U7e, AR LT EARZIARL L, WCs IREEATIE LT, 20, R VIBRICER > 7B B OSEMuK 20
Z, YCs B AT T D E COBEMER 4 [0 VR U=, KNI U ClRREDERE 3 S8 T7e > 7,

HEMIZKIZ & 0 filH S 4072 7Cs OFIE 2 (%) & L, R()D X HITEFHHR L

i D ERHRRI O Cs iR
fitR (96) = [ 1 - ——— x 100
AT O RO CsiERE
—EOEMEDTE T £ CITEISAAORRE T L0 b= WCs 13, FIRT04%, e OKIESY) OF A R T0.5%
ThH-o7,

(1)

4. BREEP O & ZEORERIE
TAVEHEEER (Fluke66, Fluke #1850 2 FVNTC, RBEFROFTOFRIHREE & 2N O IRE 2 HE L=, R
FEEFOREFPIE-32~600°C Th - 7,
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5. CsCl DEFZRETE
IRON DOG 04 OHEEDIRENE 322°CToh % & FKFL & TV 2 (Ulrich BRUNNER GmbH £, IRON DOG 04 User
manual) , PEEHD CsCl 23H R L ERD &6 & TIHAET D035 7 il 272012, ENBEMST 2014a) 255
iz, RQ)D7 770 AT F A 1 (Clausius-Clapeyron)=i4 VN CRIFIZR UL 251 LT,
P 2 AH sublimation 1 1
In (P1> TR (___) @
Z 2T, Py EPITEAVENEERET, (K)F6 L OGHRRISIRET, (K)Z31T D ATF7ESUT(Pa), AHglimation | <712
Fcalmol™), RIFEUATES (calmol! K227, AAERALICISIT HEIFESKUEP, & HHEEAH, jimation PEIE Scheer
andFine (1962) #ZML, ZHNEH 900K (ZH1F5 16.0 (100 atm) & 46.7 keal mol! & L7z,

6. AHENT

Heatfight> 7 b =7 R (/3—3 3 1 44.1;R Core Team,2024) ZfdifH L7z, TR JOYEZE (7J<$*B ) Dk
BHZOWNT, KhlitH A0 IR LS L7272, EASE U COKhhititg oo WCs JREEARRE L, SHIZAEL
& LTIt 2 ST T VAR LT, &6I, ABRIDIIb S 25857, 7 V&“A;ﬁ;ﬁg Lﬁft
B2 L OMBIE R A ST T NV EER LTZDS, T 2 & DEIROSEMGD TN S o707 (FK: 0.00 122
030), EBF/EREHE (AIC) ICHEASXBETENEDOHDETNAEEA LT-, FIKOT —Z 2OV TITIESRS ﬁ
JEZE ORI IOV TR 43T & log U > 7 BIUT S 5< (LI E T 25 LT, $7, emmeans
Ny lr—y (3= =32 1.105) VT Tukey IEIZ L D7 U A RLEREATV, B O/KAER D222 FE
L7z, AEAKETS%E L,

FERLEE
1. FHEEHEoHE D cs

i LS O R YICs JEEA R 1 IORT, R AT MizunaraOak) (3bAE OfIEOIRERESH, 7V

(Mulberry tree) (IBRIT 7= BER S, I AT T O & (BRSO PCs 21X 7 U L0 HIKRL 7eo Tz
DL, WEEFH I IFEER O L & (2 L7 Cd 2 Abm & RIS AEE LTV 72O RCs DFE T
BWVDIRRD o Tl LR SN D, I AT T L7 VDML T, YCs IREEIIBIES M>>I DIEE 720, KD
BICs JEEEILIM &b LV b 1 M2 o 72, Kurodaetal. (2013) b RIEEDFER A WA LT 5,

TR DERZFC L 0 Fi D WCs R 2 RIEIAKCTE 2 H DD, 8 &0 D Cs JREEIIMEFT (2011) DFEIE
ET&H 5 0.04 kBq kg % EEl> T, W FRIRRED I K HIREDRINT L 5T 0.04 kBq kg! # FEIDET
([ A L F ORI LV EHHT 5,

Ciey = Coe™ ©)
1= In2 4)
Ty

ZIT, ColdFHE 123810 % WCs I (kB kg?), ColIWIAD 5Cs JEEKBqkg?), A 1IHHETEE(L), Ty )p 133
JH 3024F) THD, HlxIXZ VOO FCs J2EE (0.13kBqkg!) HMPERAIRREED A L 5T 0.04kBq kg
Nl b BT M A, RQ) ER@ITE VT2 L5144 Q062 4) &720, (RERHLSOEIHIR Clx
FRIEMEZ FE 5 %% B Ol CX 2 £ CITHYOEA 25,

2. FHAN=TEHKEX A RND Cs

A F—T LK E LA RO YICs JREA R 2 1R T, FIRDSDHVVITRID Cs J2EET 21 kBq kg'! TH-
720 75um EL N OEy ABRE, R0/ NE 72518 WCs JREIFHM L= b DD, J@F OFEFE & L TORSIH
gL 725 8kBqkg! LA D A155 Z LITTE D o7z,

—J5, XA N TIERROIED PCs JRFEIL 8kBakg! X TV = b Do, 1#28 GHEEY) TIX FlEl>72, 8k
Bakg! T D FEIEM IR EREEE & L CEBL S NG, XA MR DB, 28 GhEsy) &3 ClE
T 252 & T, FEEREFM AT C& D REMAVR STz, 122 KISy DA A R TiE 60kBgkg! ThoTz,

3. PICs AR

B2 [ZFIR L e OKIFEERGY) DX A RO WCs AGHHEEROFER A/~ T, K EJEZE O OF A RO
WG, AR YCs IREA A EIK T &7 (0<0.05, [X2), FIROHHEEL S & ORI, 60.1%, 68.2%,
703%, 73.5%, 723%&7eo7, WCs JREIX 2 A1 H O E CICHEIIK T L7223, 3 B H DRSO CIEA R
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FIERO LR o T,

JEZE OKESY) OF A S OHEEE S & OIHERIT, 68.6%, 708%, 714%, 744%, 79.6% &7s-~7=, HlitH
AIORELE 1 [BIH OHIHHFICA EZE R S V2, 4 [BIH & 5 [BIH ORI A EE R I, fi%e OKFE
H5y) DX A RO ICs JREEE, 1 [BIH ORI TRE L 7% BT T ULgi T 72, XTI 2 [BloofhH
T BCs JEEDS 8kBq kg! & TNEIo7278, 22 OKNEEY) O A TS [Elohhitt: & 15kBgkg! Th o7z,

1 FEOHIH TR ATEEZR 7Cs DIF & A EDVK T SN2 Z Lnn, TR EMEZE OKEESY) DX A ROl
(KIAMED B1Cs DMFE L T2 EHEER SD, BT A b—T7 DIFN CEREET 2 i OEIIEEL, HIEEsOHIERRS
T D 600°CEHZ TV, Garvie (2016) 1%, fiAZ H A S—F—CRIEL TIREAERR L72ES, FRAMREERTTC
HIE 7= R EHEEDS 600°CEBZ TR Y, FFMIC 1,000°CIZEE Lz & Lz, 2T Garvie (2016) 735
7RI fairchildite (KoCa(COsp) MRS I Z LD, AWFFEDFIKITY fairchildite 75§$5Ji§é”bf_7ﬁ'é‘f§£75§%é
Fairchildite |33 2% &, aliatEOM %S5 (Garvie,2016) , ARFIECEE L7= FIKITRIM G E Sz
(& DAY INTTIRAE S CUOTZOTC, AR AR CIRIE U st ogii ) éﬁkéﬂtk%x%ﬂé K& Csd
(L7 N A2 O ¢ (Whaley, 1973), BRBEHFIZ B7Cs,Ca(COs) AR S, FIRORE I AR S Tz AT
TRPEDHINC Cs DMFAE LTZT2DIS, AR THZ KD WCs [Tk TR &= L HEER S h 5,

BERI )~ B AKGhH L7 RCs a_ou \T, KZnHCF (Takahashietal.,2016) <>FeHCF (Parajulietal,2016) &\ o7
WAEAIDBIR SN TN D, FA =7 OfFFAIC L W AE UKD RCs 2K L, WA L7z RCs 20k
& SH, R OIKE 5T TS5 2 & C, FEEFREEM AR CE D aREENH 5,

4. JuFEHHr (EDS)

JEHESHTEDS) TR ST B IR ORE X #UCEE S TR D, BT 28 ItROIREIZ LV Rk
DGR TE D, ZOWEND B Clols X2 DIREL AT - CGRHMZ1To72, 2,000 um & 0 /NS NEZF DK
IZOWT, EOMGFIZONTH Ca & K, O NEEIZ, Al & Si, NAHRES iﬁ“LTi'oD ClizbEVEENT
WiadoTz, BilE LT, 300-600 um By OfER A X 3 \ORT, JEZE (BRiEEsY) | IN L ODEENTE
v, Ca & KALSIHIZHEVEENTORD -T2 (14), KROFROZ A MEN é: o Ca K ZFIZHATEY,
Al & SiIFHEVFEN TR -T2 (X5, 28 OKESY) OX A MUK &b %<, Ca s O, N bEiE
(2, Al & Si, CLIFFRESE TV (K5),

Al & Si D4R, 3‘5}9?2:@/% OKIFERSGY) DX A MO CER HHEMZH -7 (K3,6), BFDH (2013)
DY Izl—ail L, IEOBREBEC X o THEAMOHW) (CsAISLHOAL) WVERR SIS, 5 [l
PIE T8 KT 30%, ﬁﬁjt UKLy D& A MZIEK 20% 0 B1Cs 28 EFRICEE Y Al Shiehso 7=, [EHE
W%~ 7= BCs (31, ¥Cs O—F#HAM:D CsAISOs & U TIHIE L= Z E—R TV win k&2 bivd,

ClE, FHRIZFHEV FENTWRD-T—FHT, 28 OKED) OF A MIT ARSI ERIREICEEN
T, HHZ2 OKIEESY) O A NI 5 Cl OS5 K & R U AR ET A Emns /i s,

5. b T U AofaRIZEAE

AW CIIBREER OFF ORIERRIEIE 600°CEHE 2. TH Y, 600°CLA_EDPRIERE CIIRIRDIE L > 7 L3Rk
INbETREND (BFD,2013), 77UV Y A7 T3 v A(Clausius-Clapeyron)=a iV VTR L7 k&
T AOBFIFREEE, PHEOEETHS 322°CTIL10%Pa TH Y, K&EE (105Pa) LHARTELLINAE, #
A N—=T P OEZEOINRIEEL, AR T30 CRETH Y, $rE EAICONTETL, 60 25 70°CE
Tpotz, JEZE GRERR) TIEFRIHTIOIE EANRRE MR & D, BN TR A S, &R
ELUTHET Db 7 AOREIIIRCE 5 LU b2 D, CLITEZE OKEEY) DX A MIELAFHEL,
K oL B ol (X 6) Zenh, —Ho WCs I3HOPBEFITKURD FCsCl & L TIFD BIEZE~ & )
L, 22 UKy CHREISIUEIRE L CREE Lz SHER S LD, 20 WICsCL 23, f822 OKFHRSY) DX A K
(B ENDKIEED YCsALAHDO—FETIT N EEZ DD, 3EFTCEHRILIZZ A D H b, H52 KFEER
53) DX AR Ca & KALSi ZicbZL EieZ L, PHEICE END 2 b0 ET AW RIS
7¢ OKFERS) IThAE L, 22 OKER) OX A RO BICs IRENR L IeoTe B2 bid,

BREEE (2012) OPETADRETIE, 12 O 1 HOHN BB THME (04 Bqm?®) O RCs M@ Sz,
ARFFECHE LT-#i A b—7"ClE, RO TRt 2 7 AOSFERKIEMEN DT, 2 BRIEL
L C RCs 23 & AlREMRIHRN B 2 s,
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HA =T OFEACE VAT TIKTIE, 75 im O EERE, KAV NSWEE YCs IBE TS etz £
JRTIE, 5DVVTFIZ L 0 —fRFEEIL 5 COMTASFTREZR 8 kBq kg' LA T & 72 Dy 5455 Z LIXTE e
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FREREH) 2 I C & 2 AIREMED VR S 172,

BEEMRORERIR & 1354720, 1 [BIH ORI CEHIKIZE 415 P1Cs O 60% 23Nl SHvz,  ZHUuIHiopbE
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F 1 3 & ORHR O 1480 TCs .

Table 1 ¥’Cs concentrations in firewood and soil at logging sites.

137CS
Sample
P (kBq ke
Bark 1.7+£0.3
. Sapwood 0.20+0.01

Mizunara oak
Heartwood 0.11+0.04
Soil at logging site 2.8+0.5
Bark 77+1.1
Sapwood 0.13+0.06

Mulberry tree
Heartwood 0.08+0.03
Soil at logging site 6.8+0.3

BICs L ORUEITTHIE + BEMERAE 0=3) .

Values for ¥'Cs concentrations are mean =+ standard deviation (n = 3).

F2FIKEF A D BICs Jaf,

Table 2 *’Cs concentrations in bottom ash and dust.

1370
Sample (Bq ke
Before sieving 209+0.5
2000 pm < 17.5+£03
1180-2000 um 21.1+02
600-1180 pm 22.0+05
Bottom ash
300-600 pm 26.1+£05
150-300 pm 31.0+08
75-150 um 31.1+£03
<75 um 14.0+0.1
Backside of the furnace top plate 98+1.2
Dust Horizontal section of the chimney 60+6
Vertical section of the chimney 26+02

BICs JRIEORUEITTHIE + BEHERAE =3) .

Values for ¥'Cs concentrations are mean =+ standard deviation (n = 3).
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Vertical —
Section

Backside of the
furnace top plate 1

1 A b=l & 22 MR
(Ulrich BRUNNER GmbH #:¢> IRON DOG 04 ¢ User manual %228 L CFiZ.)
Fig. 1 Side view of stove and dust collection points.
(Modified from the user manual of IRON DOG 04 by Ulrich BRUNNER GmbH.)

70

Q@

BN Bottom ash
601 Dust in the horizontal section of the chimney

H
| o

Extraction times

2 PhHEECT E OFIK EIEZE ORNERSY) DA B 51Cs L.
T TN\ AN T (0=3) . AR PCs=8 kBq kg! AT
FHHEE=0 13RI OREND 197Cs J-EE &7 T,
BB T N7 7y M, Tukey HEICHS S T U A R CHBERED RO DN Z & &g
<0.05).
Fig. 2 '¥Cs concentration in the bottom ash and ((lll)lst in thl horizontal section of the chimney for each water
extraction. Error bars represent standard deviations (n = 3). The dotted line indicates *’Cs = 8 kBq kg™.

Extraction times = 0 represents the '*’Cs concentration of the sample before water extraction.
Different alnhabets indicate sienificant differences in nairwise comnarisons based on the Tukev method (n < (0.05).
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100 pm ALK

3 FIKD 300-600 um [HEi5y> EDS [Hif4,
EBEITEAEND SEM IR TH Y, HEHRITLL T OIRO Mz~ (EBR) Ca, (BBCA)
K, (PEfE) C, (FBhy) O, (FBeA) N, (FBEE) Al (FEeR) Si BEAOERZITN~ED
TERMPRIL S oTe ZE &R T. SN D & A, B2 LReHERICRY, &Bb%
W& ZATIIRAO R THIBI S NS, FXO TFOA 7 —/1143 100 pm 2737
Fig. 3 EDS images of the 300-600 um fraction of the bottom ash.

The top left shows the SEM image of the sample, and each subsequent image represents the distribution of the
following elements: (top center) Ca, (top right) K, (middle left) Cl, (middle center) O, (middle right) N, (bottom
left) AL, and (bottom center) Si. Black areas indicate the absence of the corresponding element.
Detected elements are displayed in white, with increasing amounts represented by colors ranging from yellow-
green to blue, and peak levels shown as red dots. The scale bar below each image represents 100 pm.

11
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100 pm AK —————— 100 pm 5i K

4 JEZE (GRiEHsy) DX A ho> EDS Hifg.

EBAEITEAEND SEM BIfR TH Y, FERITLN T OO~ (EBR) Ca, (EBEA)
K, (FEFD) Cl, (FEFR) O, (hBef) N, (TEf) Al (FEHR) Sic BOOEIINEEZD

TERPR SR 2T Z L 2T i END & A, BNEL< D EERCERICRY, kbE

W& ZATIIRAO R THIBIS D, FXO TFOA7—/14E 100 pm 2737
Fig. 4 EDS images of the dust in the vertical section of the chimney.
The top left shows the SEM image of the sample, and each subsequent image represents the distribution of the
following elements: (top center) Ca, (top right) K, (middle left) Cl, (middle center) O, (middle right) N, (bottom
left) Al, and (bottom center) Si. Black areas indicate the absence of the corresponding element.

Detected elements are displayed in white, with increasing amounts represented by colors ranging from yellow-
green to blue, and peak levels shown as red dots. The scale bar below each image represents 100 pm.
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100 pm AK  ——— 100 ym

5 KiDOFEMO X A 10> EDS i,

EBAEITEAEND SEM BIfRTH Y, HERITLL T OO M. (EBR) Ca, (EBEA)
K, (hBefE) C, (PErf) O, (hFBeh) N, (FEE) Al (FEHHR) Si BEAOEINTYZD

TERPRI SR 2T Z L 2T &S & A, EBNEL< D LERCERICRY, kbE

W& ZATIIREAORTHIBE S ND. FXO TFDOA 7 —/1E 100 pm 2777
Fig. 5 EDS images of the dust in backside of the furnace top plate.
The top left shows the SEM image of the sample, and each subsequent image represents the distribution of the
following elements: (top center) Ca, (top right) K, (middle left) Cl, (middle center) O, (middle right) N, (bottom
left) Al, and (bottom center) Si. Black areas indicate the absence of the corresponding element.

Detected elements are displayed in white, with increasing amounts represented by colors ranging from yellow-
green to blue, and peak levels shown as red dots. The scale bar below each image represents 100 um.
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[e————— T ALK n TSI K

6 JHEZE OKNESY) DF A Ro> EDS it

EBAEITEAEND SEM BIfR TH Y, FERITILL T OO~ (EBR) Ca, (BBEA)
K, (PBfE) C, (FBhiy) O, (FBeA) N, (FBEE) Al (FEeR) Sio BEAOERZITN~ED

TERPR SR Te Z L 2T i END & A, EBNEL< D LEROERILRY, kbE

W& A TIIRAO R THIBI S NS, FXO DA —/14% 100 pm 2737
Fig. 6 EDS images of the dust in the horizontal section of the chimney.
The top left shows the SEM image of the sample, and each subsequent image represents the distribution of the
following elements: (top center) Ca, (top right) K, (middle left) Cl, (middle center) O, (middle right) N, (bottom
left) Al, and (bottom center) Si. Black areas indicate the absence of the corresponding element.

Detected elements are displayed in white, with increasing amounts represented by colors ranging from yellow-
green to blue, and peak levels shown as red dots. The scale bar below each image represents 100 um.
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a2 L7z 19 DEFEESMT & 2 OEEEIC
B3 2 MERELE~DT v 7 — T RERAET

19 conditions necessary for realizing farm village residence arranged by youth and the analyses on the questionnaires for
Fukushima university students to clarify the importance of each condition

JRH skt !

Shigeki HARADA!

HE : BB DRERKOPETH HHWETTEAOIRROT- DI, B OEAEASRGOWIRLVETH
%, AWFIETIE, ﬁ%ﬁ%%@7DVm7F@%ﬁkbfﬁ%f%éﬂM%ﬂ%ﬁbt19®Fﬁ%ﬁ*@%m
L, ZOEEEIZOWTERBRTE D 4 F1% 56O DEERTAE 504 N2 59 R3-749) (2= 77—k
EATOTAERA R U, RRIEZFET LT LISRER T, Maiicid = v a3 A: LIUR e S5
DEALD DS T=D, ERE R 22T 19 OFRIED A 2 7IIIRE R IR O - T, JEIEIZHOWTOR
DRENEEZBND TREFH A4 & TRE ?ﬁlﬁéMﬂJ@zowﬁlfi [BPEI R E 78T A
DIVRD STz, BE LT RIEH 5 FRiE SV TRRTIE 1 28] IS DTSR D, 19 OFRHDH B
EEEDOSWANEA NSO & U CRIEMIZRT 2 S O 2MHICEIdT 2 b O bz, EOmS & &
(CEAEDOWERET ST OERSERDNTOE /NS SIZHOWTERTH Z & T, EEEOR W22
ZEMNTET,

XF—U—F: HRUETRE BREER BE OB, 72— N, AGEA

Abstract: The lack of farming successor is one of the biggest problems in the farm village area. As a part of Fukushima University
KYODO project, 19 index lists showing conditions and preferences of youth for selecting farm village as residential area were
selected. The results of the questionnaire done for 504 Fukushima University students for five year (R3-7) showed that, although
social conditions changed during this period, including the outbreak and subsidence of the COVID-19 pandemic, there was no
significant impact on the scores of the 19 conditions. Moreover, no significant differences were observed in responses between
the two groups, 'first-year students in the Food and Agriculture program,' who were presumed to have a high interest in agriculture,
and 'students not in the first year of the Food and Agriculture program.’ Analysis of the 'first-year students in the Food and
Agriculture program,’ for whom a stable number of responses was recorded over the five years, identified conditions related to
convenience and safety as having higher average importance among the 19 conditions. By noting not only the high average
values but also the small variation among subjects each year and over the five years, it was possible to extract the conditions with
high importance.

Key words: Succession issue, Rural living conditions, Youth preferences, Questionnaire survey, litate village.
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Development of “SOMA RISHO” Soy Sauce Using Soybeans Grown on Farmland Restored after the Tsunami Disaster

P E-

Shin-ichi HANGUI"

BE  mERAEE OB I W TROLS NIIEN TAES N REZ RS L, HOcOSGEREE 2130
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2 THIRITEEONT, AN LT, BESBHISIC L o T, RIS HET 5 2 LT D T L EE
N5,

F—U— N KG, &, BB,

Abstract: This paper describes the development of a novel soy sauce product, utilizing soybeans produced by a private, for-profit
company established in the tsunami-affected region of Soma City, Fukushima Prefecture. The product was developed through a
collaborative and strategic exchange of expertise among local stakeholders, including manufacturing partners. Package design
was formulated and executed by university students, based on a rigorous marketing strategy. This commercial initiative aims to
directly contribute to the economic revitalization and revenue generation of the disaster-stricken area, focusing on establishing
sustainable, market-driven economic independence.

Key words: Soybean, Soy Sauce (Shoyu), Product Development, Economic Revitalization.

EEEARE L, RAARESOHTE L HEIC L - THERAIELZ T2, 25 LiiE O EEMER L,
ZOAFEME RN L, A TNOREESEE MRS UMk L, AR, TORBOEREHE TS
HLOTH D,

TR
1 FERSTR OB

FRS OB AARESOWEICOWTIL, JEEEIT 458 4, (EEOWEIL 5,848 B, k55 9.3m DL EAFIHI L
ToEIE X DPESOK R OEFEIL 1,102ha (2% Y, ZAUTMSREOFE HAROKHERHO 41%% L5, B
Y, BEHOEIH & O C, BEEEADRN b HEE S, ERSEATEZEZATH D,

29 LIe DB OEIICIs1T 5 EE OFTE T 2 BFRERFORD D IZOWTI LDITIR T <, THIE
KIAATE T 027 M) 1L, BRUESERSOAED 2011 4E 5 A 1 BICHEf2iin-L = 6%%@%%&
LTW% (A7my=s MO IATONTIE, FESERT 2021) 231, HEOKEE B DY)
OB ~OR A EE STz, FEEHIHERE U728 O LRI SR BN O, %%ﬁ@ﬁ%< k
BORZMNE~ TR BN ) 7 LG, EERSOE R EOFEWENE TR, L) Z L3R
SNz, ZOFTWEEHL OKEHESREL, BXEEEL ML L TIRIFAT 7 2HT 5, L\WHZesr
Hh T EEEBR LTz, ZORET T2 FBRHAY L LTERTDHI L Lotz BEEREONZE
W, EREESRRS 27 FICxt L CR RN ORE LT o7, siEZ@ U<, BhL BT 2 hogED
EEVIDN DI EZ O RFBEM AL L, & < ICEEEMA~OIEEE RREENM ORI TNAD 2
EEHBMNZ LT,

29 LTAigepc a2, MHETIE, AMEAY~ MatURIOEBESRFEATER L, [RHEREE (Wi

| HORRSE AR

! Faculty of International Agriculture and Food Studies, Tokyo University of Agriculture
Corresponding Author*: sh206187@nodai.acjp

2026 41 A 8 HZEL



28
EHE R

FERT) 7avxy b AT, EBSEOMEHICRT 2 BEO PR E 25 ONESEEN R D 2

EEEEL, BEEEENEBRSL USRI L, v~ MEASURIOBIR 2 G 7S TR U7 RS2 g ©
FLHT, EWVWIAF—AIZL ST, PERNCRI 2 KRB EE~OR A E -7, =9 LTRER S =0
0, BREHIEREOMRE Y 7 —2L, 77U 77— RiH, HF7 7—LThbD,

FERSTHOPIERIL TREET RE 2 DIE, BROBRIZHORERKREITE S TWDH Z L THD, 2011 FOEKITFE
BT CIIEE 6 TH-7275, 2021 4F 2 HIZER 6 A8 L, 2022 4F3 HIZHEE 6 sROMENBIH ST
WD, EREOHEZ 2ol b Do, IR EOFETHAER LY SRS MBI RN 2 L1E, FEEE
B 2R 7R B 2 T,

SRS THONTIL, AR I3RS T2, JRA- T8 12 TR s R RS O 5:
SCdD, 7T, KERETIEE L THMHETICE > TRGHEEITRLITH Y, BOZEMIOWTORFHR
BAE, N CORMEHREE St S CD, £z, W ITEfEEROERO Y R E LT REOBR #3)1[/#H
(@RS | 232020 A —7"2 L, %< OBUEEDGHND X 512725 Tnd,

2 ST 7 — AR A REARE

B S IS TR SHCIENRE D 5 5, ST 7 — MTIUT 5 KEAPECT OV TR, (EA TR
OB Z KR LTz, #540%, KEOART 11.8ha BAEFEZBIMAL, 2017 4FIZ 81.3ha & 725 Th D IFIFAIFEE
DIREZAERF LT D, MRATHRICIST 2 KED 5 5EFIETT 60%71HE2 T 5,

RO, ARMERTE POER 2 10T, RRREROREORIL kg/l0a) 13 118 THY, HFRO 128
LHATHIR VKIETH D (RIS [WEIHET ([ZB0 20 6 (REERT. (Wl 732 OIF(JHEE, 10a 247z
D IRROUGHERICHES) 728, B 7 — LORIUTEh b % H S KIETH D,

AR OWTHE, THROIREZA) ZEHT 0D, TEOIREX A 1T, AREEE R a5 & LTy,
LT, B TN S <, MEREREIET, 2L RS DML S, 25 B A b (a5,
2011, fE7 7 —A T [FZFFA] 15 ZORFIHRR L TH D,

3 A pERS

KEIIEL BN T EN 5, BTAEOBAEEICBOTRL ZEDTEXRVGETHD, LvL, TD—F
THIABIENZ LA THH D, RKEDENTEE 3895 T hrdH b, MEANBLE 710%% 5D, EFEORH
MiE 234 TR THY, BRI 6% E > TWD, AT L IZZDOEREFEIOEIGITER 2 -~ TY, &
TEHZOWTE, EPEERD 2% &m0 DIZR LT, TIET 29%, #HCT24%, Db oTlE, Ehizoun
T 3%ThDd (BWKER TREZDSDHENE (Ffe ) 1TH-S<),

FEMOFELE 72 5 KENE, Z<EMIERETH Y, EMEEImIT D KEIZ O 2 MIEREOEIGIEER
£Z 81%, [FRKC, EERGZOERIL 4%EHESND (L HY@EREZ—D Y =79 A MNZLD), [EiE
FRIOIKTEL, FAEOTIBNTHIFFIIRD R D TH D Z L bms,

A RS 5 THENT, HeMEAZFT TR Y, 2016 4E1C 1231 - 7= ENO TS, 2021 421213 1,066
PRERD L TG, D55 915 HRE4FPE 180KL LA RO/ TN o5, — 5T, FAEIZRIT 55
DOHFFROESEL, 2022 BT AL 5 45T, 54%, A7 10 4ET70%TH Y, DO KBHEFEE DK
ERMHY =T EZEHEL QD EERD,

X0 #7

1 THICRERTIE FE R A |

HRERKORAATIE S0y =7 M Tl #ECARE SN KEOFFERICHOWT, 7— R Fx—2%fF
Rt DA% IR R OE RAH A @ U CHED Z & 2 AR E L, THOTHE R GIEHIE RASHASS | % 2024 4F 1 A58
LD, WAL, AFSHRE Y 7»—24 (KEAES), ] AS LERE (KEOER &SR, ®
ikt CREOWEE - I8, AEStLIEEREE B - b - Ehofhd), MR TiRImEETEMK
PERR, WRUEERFETH D, ZOREZELT, FRSCRROTEERN, KEOM %8 Uiz pammBis ) Siam S
iz,

B Ch LA B AHEERGEE, #8 - v - 2 RUERTE LD, & <UL, EMoREEI 2D Hl
AHETE <, RERERSRERICRWT, RRE ThOBEMKEREEZ 8 [FUESRL T\ D, ZOILIEEMISICE
W, HITTEEO KRG ZFELE L2 E WD EANRSHD Z LA, FEn3 VDart7 hoks o1z,

MUNE, HEEoOREbE B L7, LnL, SYEOBE CHIMgRhE|Z i) 5 IR Ch 28BN I T&



29

HBRHPED FUBL R G216 1 L7280 h TS A% oB%

R, LD ZEDNHBMNI o7, TEROIRFEZ A 1TSS H 20 CH DS, XL R Em AR
IR =3 Nl Oy

2 BRI 5 HARHBIR

BRI, EhMOREEICOWT, HE TS CEGTEILRARE L, [E5I0 TGN ENDRRDRHEATE D>
L CEMEIED, &V EZE-S TVD, 200 J51T 1964 FEZ2EIC A Ui BRI E LA AL
MSIVTHRE Y, #&IC MREARY & U TRIICAS TR SNDET VLo T D (RS
WERAE DT = 7Y A M2 X D),

AFEDOFFNZDONT, KEDEENLHEYLE L TOFEINRTEHETO 7 — & FARBOBHREZX 2 1R LT,
ZO7R—ICBWT, EEREIEERFREE N SE T 24T 00 b, ST 7 — AFEOKED EFEKE
A LD,

LIZRERGIGICIV TG & U COFEMIIEEED S, 7 7 — 28D THROIRIZ A 135 VB E
DL, EACOVRRRERS FFORHNTE DL Z LRGN 5T, T ) LIERHS AR T2, IR
JETCH, BEEERECAANE TR AR &L, $72, TAa—noibilH) AzNLZ, EOLR
S S LiziEh e LT P g,

3R T—=UTHA

=TT 4 TR, NV T 4TI v T AD AP \ZRELZT 5 FHD P | (Kotler&
Keller2006) & HIHINAH7R Y, BEEARHER L L GERIILTWD,

FERREEMNTE D2 EBHALMNI R T202, ~—T ¢ VIS SN TRaST A &G L, s
HROIRTETF ¥ RNV E AT T DUNEN D -T2, ZOMEICHONWTE, RRUEERFEO~—7T 4 o THFIEEIHY
BT EpoT,

PaihD 7 ME THTEREHNC X AMEORRSURICE LIzl Ths, £/, ElaibEd210E
ERGEDE VB T B TE D LB X, FRNCEREEEE XI5 L Lic ) —F 2% L7, BRIERIC
KD ORER, Bz RE LT, WMAREBHIR L CEFEREICH D 2 &, £, FBITHT D0
D—TELL LS DA, EMAEREE O EIEN IR 20 5 Z E NI LN EeoT-, S BIZ, FERH
BHETHIGEITL, BFEEmDDLODEAENRRKE NI EBHLNE T, 29 LizZe&nh, MEBET
bHLET VN TEDIRGET v v e LTSNS RO W 7 o7y a v 77 EOF v =+
IVTCOIRGEEATH Z &, Fio, EHEFEETHLZ LAl 7L I 7L LT DZ EE LT

WIRERGIED T A Ty 7 LTh, TNETEMKEREEEZSE L CE TABERRE 120 b) 15
TG EVolaEEh b 138725, TRANE LeWER ThY, BHFORGM T A > & ORBIEZ T B —1d
BHTPA U RD BT,

T LB 2 E 2 T, SR T V) E DR R ERNCITE TS, (@R IR SR A
WTHA L HBRETHI L Lipole, O TREVHETTHRE Y 7 —LR0WEMIEICE T Y 7 &7, 128
JINESCRERE ARt & W o 73T a3 T-, I A Ro&o METEOEEES | 2R L7-Z & bEEO&R
SULEED Z LT T, D LTHFENEBR L3 SOBEIRRY O ERTIEIE RS T ey
T—rar L, HERE EgEIhi,

4 TFEHBEEE) gk

SER LT TRB B 0T~ [X 3\ RT, FEHZOW T, MIBETH D 2 &2 BRMIOR TR — 7,
LETH EEFEIOAKRGAEL X 9] HEEEKRT TEOIXTEZ ) #H] EREamORHgE T 5, KE
OffE THROIRFZ A NH—3CT2 L0, HERE L9sLLbis, B OFIAKESCHEITAZETT
PA VIR A HT20 LTS, RIS EHETHD Z L0 b, WOHEE Uiz, Bitab itk 7L
T LERS D, CHERS LT AR — (#fae9) EIEVERE #00360) & Lizy v 7o T—
VU THRBE L, 2020055 T VOREIIK LT, fEnzO-o< Vi BN HEmE I, Mo 4
JIF] DA —bAY HEOBH bEo k] ODA=a2—ThHHMTZALE L, (O3E e U CRSE A LT
W5, BT, PROREITIFREZ NS, METHESZ ETME T LI 7T MG LTy r—v L LT (X4),

EX-5)

HER S CAPESNCRE RS U, HOTEER T 2R 358 HESHEE) 2B Lz, 2ETHH



30

Pt H—
72[A U BIRRO R CIREVERE L SEENM TON D ERTH D, FEMOBIER & LT, BEERFROFEERCTH
DRI G E, 87 7 —o LIRS, KGR, METETLSMLTO h—2 v a— LAlEa%AT
STz, WGEF v rvd, RO R, LEOBRZ S £, GEOBRZRAZ), HEEREDreE) LIRRi->T
BY, HBTHOSS & EMBOEILG E BRDTETH D,
PSHDEIIZF\N T, FisdhOBR%E & FE 418 U CBIRE OFTSeiR% Bie+ 2 L1, #istho BEE e
Z Ll BV, ZORESBIE DR $ADS, ENIIRIEROME Y LD T EEFEY HDOTH D,

T

AR@NL, @A =gy s 3= MEEHEEERE TEBUN) 2820 L TT - 7im 8oz £ Lol
HDOTIH D,

51 FSCRR

HUREEERT 2021 A ARER D O DOESEEBSARET /L« BUUESERT 10 FFORBR. £ x 58, HUL

HGHEZ: « TATRFRERS - RS - A = - Ml L - BHIE - BEiEsC - BHMIL - SiEiGE] - BRI - Hv

T + ARTTSER. 2011, BEHRIZIR < IR TR AR S A Zfnindd THOITI R OB FALRPIHER, 113,

1-15.

Kotler, P, & Keller, K. L. (2006). Marketing management, 12th ed. New Jersey: Prentice Hall. (A AEACAR, Ry \EfE
Q008). [ FTF—&T T—D%—rT 473 A b B R €7 yraTsar—va.)



(ha)

31

B HIPE D JFURNR G208 L7288 THRIS B B %E

100

90

80

70 %%

60 )
mJOval—

50 o 7K
N

40 BAE

30

20

.
0
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

1 fRE7 7 — LOVEHEREOHER.
xR 7 — afRft

2 T 7 — AR D R EREOHER.
I & ENNT I

EE (kg) (@ (kg/10a) L
2012 5,600 1,184 47

2013 65,610 4,104 160

2014 62,580 4,469 140

2015 61,260 6,623 92

2016 79,770 5,351 149

2017 42,840 4,839 89

2018 61,470 4,610 133

2019 34,140 5,002 68 HFUTAERHAGE
2020 58,800 3,886 151

2021 86,670 4,717 184

2022 57,300 4072 141

2023 6,200

XU 7 — Nk



32

Fhr H—
RET 7 — L KTk
T
AR LEFRKE &1 - BE
.
HEEm . RE
. i
BB e
AL (B3 181)
~—
URBBE | (oanomeonm

2 EHMOSSE 2R 5 AR OBIER.
R =3 (E57

i 9w B =
RERSER(00MDSTD) ® X B & B CLKBLESI (KBRS
TIL¥— 130keal m B # f 2 X2(EE) . /) E(EE).
LhiE<E 948 BIS.HDA

B M% Eggg W B = 360=UUYNL

%1 g B H R

BERYE 140g -

m ROBA< s oL BRI

éwwrﬁm%#eﬁﬁﬁﬂ

EEH%F?:’NE%SHEJ kol >t

% 187 75 % EHENERITERT

! i R BELTIEL,
SRR BIRADEDEL BRIREIS U AR
;::, lr 772\ ?! S % LTLEEEL,
NELE AN : | om E ema LVEEE
L0 T BRRIBEHE B3]
<5 ;‘: . i%. . TEL : 0244-35-2966

| ”l | E 1 EESEAREREES

Tor < EE R iR E 10

4 9894971018360 C N .

X3 TFEBEE) OF7~L,



33

HBRHPED FUBL R G216 1 L7280 h TS A% oB%

X4 FHBELE) oML



34

)ﬁ?ﬂ?

Bl 22555 (Journal of Resilience Agriculture and Sciences) Vol.6 No.1, p34-38 (2026)

W5 5 DIRE
ARk AT I [{EBES L 130 | e 5 5

An Experiment Asking Generative Al “What is Resilience Agriculture Science?”

e !

Masaru MIZOGUCHI!
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F—U— R EHEES LY xR (Resilience), A% Al AFZEDX, #Fefmet

Abstract: In recent years, the rapid spread of generative Al has significantly accelerated research digital transformation (DX),
fundamentally changing the ways academic information is organized and scholarly texts are produced. This study examines how
different generative Al systems respond to the same question— “What is Resilience Agriculture Science?’—and compares their
outputs in terms of conceptual framing and the reliability of cited references. The results reveal clear differences among Al
systems, arising from variations in training data and search integration, including divergent emphases, structural inconsistencies,
and ethical concerns such as hallucinated or biased references. Based on these findings, Resilience Agriculture Science is
reaffirmed not merely as a set of restoration technologies, but as a resilience-oriented discipline aimed at fostering the capacity of
disaster-affected regions to achieve sustainable and fulfilling agricultural livelihoods. While generative Al serves as a powerful
tool supporting research DX, its use must be grounded in rigorous human-led fact-checking and the continuous dissemination of
primary data as essential prerequisites for responsible research practice.

Keywords: Resilience Agriculture Science, Generative Al, Research Digital Transformation (Research DX), Research Ethics

I. Xtz

Falr DR Al OB TEE UV, ZARH, 825 BERIA) DIEBLE A OV T OFFGREKEN H o 72, FA
DR ESORETHY . ZIVE TITEA OFtF 2 Famb0oR— L= ZBNTE N EThH D, LoL,
BIZINETENTE I L2 AN TE & OB LIZFRIAMED B 2 DIZA S AT, 7o, RILNAEZEK
DTRINT DI E 72 DFE BN,

LVH2TIT—INT MERESES) B L CTHAD EAR Al 31 2 —F v b EDIERZHED T EFRICHE
LT Nz, ZOBESHROZ < TR ENZREFOR— A= VO CEE 7203, FAB IS 7 2%
DIWRBFR STz, WD/ Vv F—a L Thd,

Z T, BEHEOAER ALIC TEBES L 130y 242, 500 F=CERLTH BUVY, 2D ORER A e LT
Too AT Z O LToWFIEE ORI b DA Th 5,

. ARR Al DB e
1 HiE
B4R ALCR VBRI Z L TEFORED IOV TEHTT 5,

2 A L7ARR AL
(DChatGPT : VAN E HER 1 2R D, BHBAERSCT — 2 ONT bR, HKoT- b T TS NE ZHEE R Al DX
FHs

VU R A AR TSR

! Graduate School of Agricultural and Life Sciences, The University of Tokyo.
Corresponding Author*: mizo@g.ecc.u-tokyo.ac.jp

2026 41 H 30 A5E,



35

WO B

@Gemini : Google $fiy & 587 TiHHE, BNERCREOE R 2— I CHIHAT e RIWERE 73 m < U h—F 1250,
(@Copilot : Word X Excel 722 &£ Office it & —ffb, Hx DFEBIEESLA —/AEE, 77 L CHEBEHE,
@Grok : X (IH Twitter) DEHTHRRE U T VS A LT, —F 7 RPN Z A TR ORIFEA 2 A IVHVRHE,

3 HERoRE
MERESE LI CTI 03 ? PEICH DD LS00 FRETE LD TLEEY, 72720, DA
BEI\ U ORE S =2 080T, IELL, FHMIENTL7ZEVY, |

4 [EVERER & RHm
(1)ChatGPT 5.2 Thinking DRI A

HELRS 0, R - HE - RO SR EOSGECE OB T, M - K - FRRE Vo T BRI L R
LV EE (b)), EDICHIBOSNY (aa=7 1) %, BIGOA L L CE L TNL 7200
PR+ CF, #SUHIOEIR - TR DB - BEEOMBSOHAN 25, MERUEY & L CTRR(b
L., ELCENIMIRET D Z 2B LET,
O MINE, 72 & T E D55 0B 2 T BHIR2 1-5< 0 O L9 Zpddima/2 i) ¢/e . B LM
WEROHEEIN AR RIZEWVIBZFINEGHET, DEVEEEAT, GuldET) 20 Tlbo L3, Hilkn
H ) —ERIE W TREELRUT DL L o2, [BHES (LY U= R) #FTHIEEANET HFOTT,
SE IR
Al EBLR PR 2HI] 2020 426 A 29 HEIE, pl GB15~8250)  HEOOAE7 A - B0
FA5 A MEEEY) & U CISRET 5 BRI
A2, T I TSR O REE & Hlgitt 204 ) TR LB TT 2 Te958] 2023 423 A5 (No.854), p.6 (15
F &SR E OB ARAIKR]) ., pSs (53K D OEMIL) . BLOFERS2AE (pp40-51 F124),

(FEAM] STk Al IR P2 ORNAR— L= Th D, £, A2 ITBENRIEIEE D TEM SHTi2Te7 5]
FREEEMEA 1 [FFATL TS A TREOUIRIF CTh D (FHEDIRHI TS 7287 URL https:/www.iai.ga.a.u-
tokyo.ac.jp/mizo/papers/zennorin230314.pdf 235 HE ST D) , By OFFGEFOFEE & 13872 5 O TR L1
AIANZDUNT AV O BRI 7278 HEERIZES LT BB D, BB INEZE W L T DiE s
LWEXTHD, Lal, ZEIMGEDT 500 FHAIEK) LIZI2 0 AL OBARELS 7> TLE Tz, £2T
TRLD KD ITAILZ 500 FHRYE & A5 L CRHE ChatGPT (CEEE L A2 U7,

(D’ ChatGPT 5.2 Thinking D[F1Z B— AL 500 FHREE
BRI L1, RERIGE MU, R, FBEERRE) THENLTLE o7 BESEMNEZ, 7272 DR )

I TIER<, bo LR, FERATRE CASRIC OB DA ST 28 LVWVFARITTY, 72 & 203, MAAKE

S ORALHT TlE, B THEEIC S T-HAUZE TN LIZY . BERE CrE RSN H 2 ZRIfEZ D &9

T DHEEMTEL TR T, BRIASRTE, HUO N2 BA—REIZHI LT BT LW EE-720 0 K

FICAT RO EE 2 120 LET, 2hg Loy =ox (mHE) ) LV, KERRTHTCIh

BEAUVDIROVESE - Ml BEE L CQuvET, EEESR132020 42 6 AIZERT S, BERFER EaHuis, BED

FHASE WHWFEOBER, ENA~OIFRIEEEZED TOET, FREDESAL, FEROBSBREZ ST KE

AN i Qe R

BEIHR

BL 0 B TREERAICAI 7 A b3R5 Bl Lo 2 X (T2 w2 & sl 155 1
M BSE4E) . UTokyo OCW (OpenCourseWare) - HURUKZ. https:/ocw.u-tokyo.ac.jp/daifuku25 2024s_eaa mizoguchi.
ABARA:2025 43 H4 H. (FRc MEBURSF L 13?2 ) OBy, BROLYY =0 20HER)

B2. 1HBLE A A R https:/fukkou-nougaku.com/. (k> 7 —T O HI - HEMREEE, NEWS ©27 o3 > 3%
RN AT )

By 0 B, IFTEFmELansB@HEYS ) . 8RS S Vold Nol. J-Stage.
https://www.jstage jst.go.jp/article/jras/4/1/4 1/ pdfi-charfja. (p.1-2, HBLOEFE L EBEFSOMENEZONT)

B4. iR B 7@ EERFRON? —MBREDOT m L il —] . BREEHUKFAFFEE. hitps:/soil.en.au-
tokyo.ac jp/jsidre/search/PDFs/13/13S13-01.pdf.  (p.1. XU DIZE T v a > HEAARKEREZOEFHT 7 0 —F 0

H i)

B5. [HAAKEND D OB LR . HASENEE. https:/www.scj.go jp/ja/info/kohyo/pdfikohyo-24-286-3-2-



36

ARk AL THEBLUESE L 13)y ) 2405 ERr

48.pdf.  (p.180, FHEMMEEEFS K OME B F-OMLS TR Z B3 2 Fridk)
B6. [THEBLE 2] PRI SRy ARY U LAZMME] . 85 KY = =2 — A hitps//www.fukushima-
u.ac,jp/news/2020/07/008338.html.  GX37.H: 2020 4F-6 H 29 H, FBLUBLO HRY)

[FE] A EDOERNIITTEETH D, Bl OIRITFAE FEDIHELH SR -T23, 2024 £ 4 FITHEIRS:
DEGEZFITFAITHERZ TR TV (DR LTZNE T, Zihve [0S BRAEE] &0 9 B TAMOHYSE
(https://ocw.u-tokyo.ac.jp/daifukuchan/) 737 A4 CfRR L TV 5, UTokyo OCW (OpenCourseWare)i & 2005 4F7> 5
VOB FEDO—EBR & U TUAE > T- HRUKRFEOBE 71 77 AT, BRO IEHGEROBRERHERI G
FOKFDOND T 2\ ZH AR L TN D, ZO@ME & s 2 L BIRERCIdARR Al b AR &IE220, [H]
BEABEEBS [LYVT ] LWV F—U—RERoTWORBTIEL LU,

@Gemini |Z & A [HE

MEEEE: (5o 29D I3K) ] &Ik, 2011 FEOHRAAKRESR L FREKE & >, mERcEEh:
FLOVET (BEOWE) oZ LT,

ZOFORKRO BHE, BEHEEYe TRRHEE (59 0% 9O « AR 722 BT e 72 < 72 %
T8 ITE LI EEA N CHE L, 2 HOUTRICT D 2 8T, KPOAESRSFENEZ S AL I LT,
FITRD 3 5D Z EIZH YA THET,

LD BUREmED) « HOREMICE 2 Be M E & IEMEHET 5,

285 GRS 5)  1EDSBEEE 2 BT 720 & 5 BTl (WU T LB 5 722 L) 2afgeL., 3
5,

3z (BLERIT D)  RETEEEHEE L., TOELWMERAHESIUBZA TELLTHD I,

OF VEEET 2L, BI/EE R CHIET Tl BEEO I Teesit L, Kbihvndic BFEOED |

T ORE (X972 | 2V RS Z L ETE2 AR, REDTZZOOH2DTT,

BEIR
AIFHEAERT DIZHTZD . LIFOREB LUOEESBIC LE LT
1. E5E

R R WBERT OO LES LERKSHREE 4 — HllR Y n 27 |k

A v ERRSOR—EENDEXD T OAk]

SRR B A EE

- HIRSEE: - 2016 4

BER—Y

- MEEWIZ) kv ~—Y (BRI ESWCERE . TOBARRERIC OV GRR STV EY)

- 1 MEERTORA LR 1422 ~—  (BARZRBIENERS, BR LD a5 2 & oEE:
IZOWTCREL R S TVET)

2. BB (=71 F)

FATIC  HBR

PRk - MEBURER BOLEREE) (2020 4 6 H 29 AHIE)

“URL : https://fukkou-nougaku.com/overview/prospectus/ ~ (EBLET0D HfF3&HI & . Blrn7e i i 2 18 Bl 59
IR E DB TVET)

[FHi] 1B A MESRCAEENIH LWVET (BEOMR) ) LEFRL TWHDIEIEth o, HIETD
B A% 1D EREMD) 285< IR 2) 348225 W) O RFEICTHEL WA A BEAV, L
L, BEGROEEEL A L F—Fy NTRBTE R -oT, 7ILTF—Ta VORIFEERE, 773 A |k
TIHEREYRZOR—L_—V0 by I _R—=UIZELLFHEIN, 20K O MEHEYSHREE) 270 v
2745 L PDF O #METE T,

(@Copilot D[EIE C

EHEE (5o 29D I0) 1E, RERKESFFFM e & CHRA ST - IO R L BES LA TET
T EEE T, HEOKDIEE, (BY-5< 0 OFM, X FOFRK. HIROEE SV ET, BFOEL D5y
P72 TR A E T, HAAKRERE, OB TIE, REE2HID - K2 « EEORH Y
EAOxRET D708, BRI LI ENBS - BRESE Lz, & <ITmE TR HEPoigtEE s Y



37

WO B

DADRIGEHIOBRG « B REFEPH, RFHE A~ & BV DFRET, KON ER & ) L i
DELE Lz, F72, BERFAT DRAERES Y 2 — ) 2%, IEMTOT 7 7 FRHEROTERSC, 1R
TO~ I — G b~ B e & T LOVEEDERAS< 0 b TOET, EIRHE, BUZ Doz
72T, SEEITHEL, FuTeT W EEL kA S< D, BLTADRHOSEY (LY VU R) IZhnbl e
Z ARSI LCWETS,

BEIHR
Cl. HASHINEH EEHER TR HAKREI) D OEBUR LA
pp.1-3 GHEOBEE - FRAIESRS « BRI - RABRE - SUlisbie & o8l & s/ 20%) - (PDF)
https://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-24-t286-3-2-48 pdf
C2. 0 W TBUGICIRS LIEHR Y (RRAHS) ) [MERES5E] Vol3,No.2,p.l (2023)
p.l (MEELES) OffE, LU = 20lE, BIEHOLES) (-STAGE PDF)
https://www.jstage.jst.go.jp/article/jras/3/2/3 1/ pdf/-char/ja
C3. Tohoku University News “Reconstruction Agriculture: 10 Years after the Great East Japan Earthquake” (2021-01-08)
web ARG T (TASCR D&, HE - 70y =7 OBEE, BREFONY 150 545])
https://www.tohoku.ac.jp/en/news/university news/reconstruction_agriculture.html
C4. Nakai, Y. et al. “The agri-reconstruction project and rapeseed project for restoring tsunami-salt-damaged farmland after
the GEJE — An institutional effort.”” Advances in Natural and Technological Hazards Research, Vol.44, pp.293-310 (2015).
pp293-296 (7 7V s VarArTray s Fudxy SOME) ., pp300-305 (HHEMET 7' FRHEROTE
b))
https://tohoku.elsevierpure.com/en/publications/the-agri-reconstruction-project-and-rapeseed-project-for-restorin
M FVFELSFESR G, HUERY: THUMEREER Y o 2 —) SEBIEPROE~—T b7 70T,

[FF)] HAEKE0> Copilot 2—FDIEMEFIH L TWD DA, STk C1,C3 & HUNZHALKRFOER Y AR HS
<FEBZZR S TND, EDTZODIRTSIKEDII2 O T HIESEFIC T A A DO THE R L TND, A
VHE—F oy MRFACE D &L [Copilot 1Z2FETTIMRERT P Bing OV A FvBTH D280, 100%IEHRANE
ETH 2D EIFRY FHA, Copilot ZFIH L CTCEEIRLZ BIETOTHIUL, LT7 77 bz v 7 SCNEDH
BEATOEL L) LOEEND D, BEURTEREICS ST

@Grok4.1 DAL
BB LY, KRE7eE (MEEOEN /2 E) TH R/ > T LE ST EHRORESESR . 225t R= 3721 T
<, boliid, boBUWWHICHASES Z L2 B4 - mEo = LT,
7o & 21X 2011 FFEOHRHASRGESK Tl HE CREHINEE AU 5720 | BERREORFE TR EN /2 < TeoT-
DLE L7z, Hls DooMIFETIEOK) T, HERE T,
- BEREINCL, FKEETC- 5D RET
- BRERICRS LW LVEEEDRRY FEER S
- FODADBREEON 12 72D K 97, BRIZOm DS < v 235
Lol Z bR KFROMIEE - BRI AR —FEITE L COET,
SFY REIETS) TR, KEZF ¥ RZLT, bobTOWEEL TR IZES S | L) E
Z5TY,
AATIIRHBEOEIR - A TR EORSIMT, EIE PR L WO HUANERI U720 . RV LU 2 BRSE
L2 LCWET, RkoBE¥EEZEX S, & THRUVREY A7 AT !
BEIHR
- RN A b« httpsy/fukkou-nougaku.com/ (2025 4F 1 HEFHOWNAFIZIESL)
- BERE EERE EREA2CRI9D 22N ¢ https://www.agri.fukushima-u.ac jp/information/008995 html

[FFifi] X ORHFFE T — 2 IC L TOB T &> T, BTG RO - T 5, [96EET ¥ AT
LT bl T IVEBEL XIS AES S || L) Fy v F 7 L—RFRDE Z T, A3 X THEEL
MRS R LT LCOB S LRV, BEIUNIIAET D URL Thh, AvavdflioT X il
[ZBRBND DIHERITH 2,



38

ARk AL THEBLUESE L 13)y ) 2405 ERr

M. EEES LX) FAORER)

LAY TEEL 31D 2o 7= DITBH T MAD T 8 AR5 D 2020 45 1 AIZERAEDRBRI Az Ete 3 it
RPN T ZAOfNEEE A R L & T2 o7 CURA2 D pA5S ), £ LT, ZNASHEICHOER L 13
Az 10 gR < ik L7270 HIEBRUR A B DpEEE 232 K 9 12 o 72,

MEBL) Lo AAGEIL, SGE7Z L7 Reconstruction” &FREND, BlAIE EHLT ) 1213” Reconstruction Agency”
EWVVHFEENYTHN TN D, LaL., Reconstruction 72 & — N = D72 EAFHOYED EiF 5 &) HIZRZRD
T, FNTEBYRTZHIAT DB Resilience” &9 HEEAZ VD Z & ARELTWD CCHkB3 20),, sk
HL T, Resilience (LU R) (&, TREEZE M SlE L2 RICHOSEHZ, 9 E 0o T DZEDRE
111 EERSINTODLTHD CCHkA2 2R), J7ebb, Y (Resilience Agriculture and Sciences) 1,
W72 & DZITHOSEII R DT DD LN R D,

V. Bbvic

Al OFEFERCSE - B OEWC LY | BEEOHEZ T, L O, SHRSTRO IEMEMEI IR 22 VR T
BRZEFROFETFFE B~ D & W o o B ERE MR SNz, IO A E 2, EIE P2 e 5181
Hffr i3, WEEA SR Lo HUBS R OSERICE R CE D 15 E T (LU U RS & LTEDIT 58
ARV A O BT 2 TR T 72,

AERR AL IFRESH R BOATRIZIRE L TE TVD, AR ALIZA v ¥ —F v b EZH DT VX b Si=iEm

(7HA b - [\l - B2 L) ZFEUC U CEEAERT 5, Lizhio T, (R DIKEREICRE S QD
SORBGRD TR ST VX AL I TORN E AR AL OFIFxG L1372 720, O3 DX &AL & )¥%R
VTS DIEZ D BDRHRD Z DPii Lz 1D BRI L T 5,

FUT B )>5 ChatGPT ZFH L TV D DT, ChatGPT MLD 7' 7 b () THFELTCLE-TWSH A
REMEA D D, FEBR. ARIDFHEZ £ & AITHT--> T ChatGPT (S, MEBLESE | (COWTRWZERDOZE L
ke LCEL e o7,

DL. J#§Hf5 - fl (2014) MEBURFOHRE] FOTRT

D2. & % LRt

Dl iZhoLlH 5 LUVWRHESTEVER IR (VL r— 3 y), D2 IR &2 E < \2h > THR
WD TEDEEEROFEFE THFRAE AT LT Z & TFE SN fER & LB 0y, 372b 6, ARk AL 13
XONFZDOLDOHFEITFAL TS L7 (FEINRNE I ICREEE L FRETH D), WTIUTH AR
Al ZFIHT 2B, ZDOMNEBRAET, BT ABIDNEIMER (T 77 b=y 7)) 2170, 8- ON
HEHLFEHRAEND Y A7 0365 2 L 2B HiE L TR MERH D, T LT, FI-bIFER Al 12X T2 1
WT—HEFETDHZEEFITUBNT D ENEETHD CUFOITRE)

BE R

WO THE Sz —IRT—4 2 RENST DRt . (RBLRRGEE Vol 5 No.1,pl (2025) (2 OSCHRI LRI~
FEIT 1 AR S T2, jstage DT —HF_R—AZE BRI VRV O T ChatGPT TIFFIHTE 205
LV, ZOFEBRTRAOTTHRRLTH-T),



39

1L 74558 (Journal of Resilience Agriculture and Sciences) Vol.6 No.1, p39-43 (2026)

WEU5) D D

B LYY v

B A FL % R C

Openness and Resilience
Through a field tour in Kumamoto held by the Society of Resilience Agriculture and Sciences
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Abstract: [ attended a field study tour organized by the Society of Resilience Agriculture and Sciences, held in Kumamoto
Prefecture from December 13 to 14, 2025. This report shares experiences gained through on-site observations and interviews
regarding the circumstances at the time and the progress of recovery since the disaster, focusing on agricultural producers who
suffered severe damage from the Kumamoto Earthquakes of April 14 and 16, 2016, as well as on the situation faced by the School
of Agriculture at Tokai University, whose educational facilities were also affected. During the visit, I had the opportunity to speak
directly with professors from the School of Agriculture at Tokai University who experienced the earthquake firsthand, as well as
with dairy farmers and agricultural producers. In all of these encounters, the author strongly sensed an unwavering and upright
attitude that did not yield to the disaster, which came to be understood as the very embodiment of resilience. Furthermore, the
concept of “openness of relationships,” one of the design principles of Tokai University’s Aso Kumamoto Airport Campus, was
felt to be a crucial element contributing to resilience. In addition, this study tour through Kumamoto, a region endowed with rich
soils and abundant water resources that enable the cultivation of diverse agricultural products, was also a personal reflective
journey where and when I sensed the restoration of my own openness to the external world.

Key words: Openness, Resilience, Kumamoto, Earthquake, Tokai University.
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Participating in the 9th International Forum on the Decommissioning of the Fukushima Daiichi Nuclear Power Station

BN et
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EE: 202598 H3 H~4 H, &L, 19 EHREES FEFERE 7 +—7 A ICBIULTL, 7077 AFHED,
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Abstract: On August 3 and 4, 2025, I participated in the 9th International Forum on the Decommissioning of the Fukushima
Daiichi Nuclear Power Station. In Wrap-up of the Forum by Mike WEIGHTMAN (Independent Nuclear Consultant, MWA
Ltd., Former Chief Executive, Office for Nuclear Regulation (ONR), UK), there was a paragraph that described the technical
characteristics of “agricultural engineering”. Therefore, I asked him to confirm the original text and its intent through NDF. In
this paper, I report on his answer along with my considerations.

Key words: Fukushima Daiichi Nuclear Power Station, decommissioning, agricultural engineering, remotely operated devices

1. IIT®IC

20254E8 H3 H~4 HD2 AW, E&1E, REENO 2 BIGE TS T8 9 BHEEE—FEFER~ +—
T LIS LT, FEEVE, 7 HREIRHE - BElr 5 SR (Nuclear Damage Compensation and Decommissioning
Facilitation Corporation, LLF, NDF) T 5,

—HH® DAY HOEREEX D IFBEF7 v 7T 40 1, [IF BEIF S HUOARREER D) 27—~ &
L, BREAOBREFIERETFRAEEEE ChfgESNT-, —HHE®D [DAY2 HINFMZELZEZ D IFREFET 17T
LS, KRB =T U v Va2 DIEERR) 27—, WhETOWhE S EE (7 A2 |
HHE ChafE S A7,

ZDDAY2 DT 17T Mg D G 1L, ~A 27 « UV=A bvr R UINIET a2z b, oo« HE
JRFIRIFTY (ONR) KH) 2MTolz, ~A 7KL, EERF 1245607 0v—7 (INSAG) * 73—, IAEA
EFRHZE O A ARRERFOBUMEHAR] Y —2— Q011 %5 A - 6 A) ZBDIIELFFO, TO~A 7 KOS
DOHT, [EET (agricultural engineering) | DEAFAMRFEIC OV TIRRTND /T 7T T o T, FH ORI
D=0 JEZERF LY ThoHIw, RFIREDOHME THL~A 7K, I, EELY) &) K%
fEH L7202y, BURRE UTz, £2°C, 74 —7 LAOFfEE TH 5 NDF ICHVWEE72L 25, NDF #iE L
T, vA 7KL, EEOF LB LUOBEZMER L CQUVZE T ENRTER,

ARETIE, ~A 7 EKDBEEENT 2N E DFSIB L O OBREIZOWT, TARANE NDF Ot 15729
ZTHEIT DL EblE, ATOBEERBIROI LT D,

2. w47 « vz b2V EROES LBE
ZITE, A ZEROESOFLEME, AAGERICOWTIANS, FRRIE, NDF BIFRIE 7 L — 780 T B
DHFER BRI Tz, CUF, MY, SRR AR B I ET5EDFE - A —/L. 20254-10 A 10 H.)
AT VA b ROT A —T LAOBEORESELOBATERNL, UUTO®@Y Tha,

REREGEANHR S © LB, BBOCET A v L

! Local Vitalization Cooperator; litate Village, Fukushima Prefecture and Faculty of Engineering and Design, Hosei University.
Corresponding Author*: yoko.horikawa.yui@gmail.com

2026 41 H 31 AR,



45

174558 (Journal of Resilience Agriculture and Sciences) Vol.5 No.1, p28-38 (2025)
[As we have found
engineering”.
Recognising, the optimisation required to secure determined progress and performance while balancing cost — a project

in the UK decommissioning projects are more a case of “agricultural engineering” than “space

management approach with strong project risk arrangements.
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['With regard to what I meant by “agricultural engineering” was that simple, proven, robust, reliable and easily maintainable
equipment/structures have been found to be more effective, especially with remotely operated devices.
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