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abstract : This is a report on support training for clinical psychology students related to long-term support of coastal
disaster-hit areas. The objective of this training is to create a base for sustainable support for reconstruction by setting
up opportunities for clinical psychology students to learn the current state and tasks of reconstruction and raise the
awareness of regional support. From this training, we could capture the current state of reconstruction, learn the
necessity to listen to the voices of people living there and think about how to support. Also, it was an opportunity to
think about how to get involved with people needing support.
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The Change of Children’s Play in After-school Program in Rikuzentakata
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abstract: In this study, I clarify how children’s play has changed in after school in Rikuzentakata. Also, I consider the needs of
children in each period after the disaster, and then get suggestions for medium and long term psychological support.
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Joint International PBL Program - eJIPjp: Expressing Fascination of Rikuzentakata by Japanese (Kansai),

Mexican and Vietnamese Students
)1
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Abstract: “Joint International PBL Program in English” (eJIP) is a new program for nurturing business leaders who have
practical skills for the project and cultural competency, organized by Kansai University (KU), Universidad Auténoma del Estado de
Morelos (UAEM), Mexico and Foreign Trade University. (FTU), Vietnam. On this program, 3 univ. students form joint team and
solve social issues, discussing each other in English. The third eJIP held in Rikuzentakada on summer 2017 (.e., eJIPjp),
Japan-Mexico joint student team made a map and movies for expressing fascination of of Rikuzentakata.
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A Total-Participation Model of Community Building in a Public Housing Complex
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abstract : In this article, the author reports the ongoing effort of community building in a large-scale public housing complex in
Rikuzentakata-city, Iwate Prefecture as one of the tsunami disaster relief projects. The project aims to help the residents form

their own community by establishing a resident’s association which should be self-sustaining after the projected withdrawal of
temporary supports.
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Study Tour for Revitalization of the Sanriku Region and Regional Development.
FREIA
FALKF
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abstract : Center for Service Learning and Extracurricular Activities, Tohoku University worked on the development and
implementation of Service-learning subjects, with the aim of making use of the students' learning gained from the volunteer activities
in the disaster area of the East Japan great earthquake. "Study Tour for Revitalization of the Sanriku Region and Regional
Development." that was held in 2017 is based on what Tohoku University student volunteer group "Poca-poca" has learned through

activities in Rikuzentakata City, Iwate Prefecture It was.

1. [FC®HIZ

ARG T, 2B 28 2018 47 10 A ~2 AICE T TR Lo b RFORE X [ ZEE oz & v o3l
BOWTEATEHTHLZDO 74—V FE LTERALT 4 Y 7 —2F i Uiz, fEpimitiz 7 4 —L FELT, EDk
IRZONABETHIDICONTDOREL LT REOH R, HEDRL W, FAENT —/L RS DEIC
DNTHE L Tn<.

2L, ZOBEFEPEL TODHREA (201842 A5 A) TIE, FEEAIEBTTCTO T 4 —/L KU — 27 135 LT
Wiz (2 H 13 H~15 BIZE i TE) , 74—V R =7 ODFEFIZOWTEE HICHEEE AT 4 RTHET S
TLERD AT, COXIRAET 4T —EREE LA R L, BHTY I [ ZREROHEGE] ol bWnico
WCORBRDZ LT 5.

2. FN - ARSoTATRRIXELVEA—EY—ER-S—Z2T

WAL KT 2014 I TREZEHRE - FAIREE) PREIh, 20¥Ber 24— LT Y- A7 07
A TIEEN B 2 —) (LR, X 7 —) BRE SN, B RPAEORANEEI &, 3 H A KEI LR, [F3 127
STFAERT T 4 TIRBIO R AT S5 & & BT TS LS O - EESIC' R LS5 AM O F K
EHME Uiz, ST ORRZY (—bt2XA7—=27) OfE - Fi) LHENE LTS,

HAL R TIE, 2011 6 A, HAARBEROPAERT T 4 TR FEL AL L- a2l TR ARER S
WERT T 4 THEE] (LI, BE) 23 E S0, 2O E Tl 2012 FEE) 5, AL KRB ISR S o R
EELNTHLW, FRT 7 4 TIECHIE Ao Th D 97200 (R T4 YT — | [RITUT 4TV 7 —] %,
AT BEWIR  BEROWS 3 IR TIHEEL TE7. 29 LY 7 —I, HAERFDO L TIEdh > THHALIZ R B
W TSNS EWSALEMIT Th o2, P LORMNEE S, 2 0SB db o7, [£ 1] 1I2Y 7 — D FEkER]
e ZMFEORNEE 52 F L.

INHDOY T —IZEBIN L ARSI OBUIR 225 E & B, e P OE S TREZRIT - T OFFIC# L
THEBEIZEY, 29 LI A% ERR ORI S 20 AN E 572, 2013 41213 1 FE2 %R E LT
MEREE I ) & LT ERREHLE KT T ¢ 7TIRE)) (A 22 44, YIRF - IR TR RHIE AR OO KA 2R e A 2340 Y)
DB S AL, TR AARBRPZERT VT A TIXEER TR T DR T T A TV T —RRET 4 VT —ITH

ML, T0%, BT b CTERRKCRT T AT YT — AXT 4T =5l s LicFy Lo YL

Z D% O ZEERORY MAMI BT v Z —ICB| &I, T —<00 FEEZ RN, et S A~ [ —
ER] ZBELTOFPREEMRET DA V—ER - F—=2 7R B %2, HARKEKORT U7 4 TR RO
BRERATEN LA, PR LT 2. 01T aEERIc B v 2 —fi# L (h—r 2« 5—=U 278 H] & [#2]
IZE DT



FERTE 7 2 — L% ¥ U R ZARF L URT 7 A 2018 REESE

1 HAAKRFECTRELIZART LT 4T YT — « AT 4V 7 —F iR & O_XBINFEAELK

GRS e NEIEx BN
2012 45 13 1] D376 A
2013 4 31 @ D451 A
2014 HE 42 [5] D550 A
2015 4% 49 [A] DRT13 A
2016 4% 66 [a] D664 A

22 2017T4RFE ALK SR4h - AT T 4 TIRENSE R X =R A —E R - T —=V JRLERE

r A BE A HLHE NG ZE0)
EHFIA | R A ARSI b 25 B A AR TEE By i, 16 [P 70T | 1S - K 1 (36)
[mEEE 28 J 4 (15)
RIUT 4 TIEEZ B L T HEEOEEFRRE - a3 2= ¢ | BEBE 1S- A 3-4 (14)
TR 00 % 501 7
BRI AT BT A T T R EA LD R 1S- A5 (18)
BHECS A B IciT R T v 7 4 T IR M - BREME - =0 < | BResFata, it (1 1S- A5 (1)
A b
BN & L D IRA DI DT TE D & RO ED | R 1S - &5 (10)
(G OIE % % 5
R o7 TEBEBLC ERED AR 2o 1 | BEHR 2S-4S- A5 (6)
\ TR OB 2 2 5
BT Y [ = peEmo ki & A AOAk R 2S - 4S - % (9)
BB B NERIE & 6 O B E— R F RO % x| R EIA L0 25 - B4 (6)
HAKICHED D

BRI O SIE TE AR Z—) O%.1 &AL VAR (4 A~) 2823 28480 (10 H~) &b s.

[ 2] ONEFEIOPICH D [ =HEEROHIEEE- & AAROARNR) B4R EERET 2R ETHL MM LE
DITEEEDII LD T LD, Z O EOUE - FZFEIZH T2 > UL, HALKRFDOFRERT 7 4 TV — 27 LV NENIE N
(L DA TFIREER TR AT COFEMN SR Z ERE.

BAFETO IFIAEKZENEZH] OFEE

TEEETIT20124E9 B LY TEERTEHAT VT 4 7Y 77— 2E/LTHY, 20 2018 4E2 AIZIE55H B DY
T = FEE U2 BN R R T T ¢ TR MO THIER T 7 4 73R ] OEEIZE -S> HE T
T2 THED ,E72 2013 42 8 A0 b FRF =ME RN R 7 07 ¢ 7 HEE Sl LTI L Tz ket
N D BIEIL, Z 0 7T — OGN 22 Kl S A EN T FER T 7 « THIKR THRAEKS: WS e EY— 27 vig
INED] N EER A —EEEE LN BT LTS HIZ 1 BRREDOR—ZT 1 EH7D OSINE T 10 L RO
HBLTH 5 BUNTREND OB ERIN B - 7228, BIE T, Yahoo JE 4o H KM AR T VT 4 TRy H—p L
Mo NENED WRAENKE LT EZZ T THEB L TW D . SUIEREOREH & LTI ETRT T 4T
T FAEO B EMIC X B FAMEORY fLA L 220 BUEITRENIZ BN LTV 5.

NEPED O ERIEINEIL R ETOEEUEE TOY o LiE# T HESHR ETRESIT iz Em L TERD
Ji 4 L AZHE LTV D MU BERTE T O NPO JEANRY RRET D [HHEL S)V—0] ~DORT T 4 TR0
AU SF B 2 OB TR, @ H/NFAR RO SR IR, @ T ERBIT NS85 T8 B4 ) OHBlE (8% %
DAEHATEDO FEhi PBENEDLIT .

FEHX, ZOENEHER T T 4 7Y T —O5| 2 E LT Mk BERTE E T D - TE 7.2 0 H T, NENED
DN ARERETLCE BBV D ST 2 & ORSHE,3 D WITEE DL KD KIBE DI 2 L OAZFRN S, LL T
HETLEOBRFOERETNDLEEUTET.

(1) B SEOMEREATR B9 5 2Ll

(2) ERARBRE D BFEN B F5MPFN, HE AL O K X,

(3) THEWESRK N EE1L Lz Z &1 X B4R 5 D[al{E o IR #E, B HEPEIERE I X 2 [BIFEC AR, 2 Do K

~DFRfE.

(4) ATETFRE D FBFEH B F 5, I 201 B 2 O R, 2 i CRUE O o368 & o /e & FHERAR O 2L,

FB TOHE L S RO TR, FREECIMAE ORRE e & 97 ST O ATE ORRE

(5) UiokERimmAH OB F 2 E2ERET A DPHHEL ZE T, oTDaI =T 4 ~DOEHELEHITEO

WS BT 2EEHT- 72 2 =7 4 RO L & & MBEPEIC OV TOSON

(6) —ARIRAFORIEC, B OB S I IO R, T O & RS L B D RO T 2 O RFIZ

KINTT D2 REREBWTEZD Z LI L 5, EHOH A L FREIC OV T O

(7) AP TR LR R OES, & 5 WO IR & BT & KM 78 & 0 i 3 B AR K E K o g S HE Lo

B LA L L CHER S 57O

(8) BRI R S0 Fhill 5% B AN AR & U H AR KR S & bl U CERMIE S 2 52 O 6 5 W) T T U MR HER O




FERTE 7 2 — L% ¥ U R ZARF L URT 7 A 2018 REESE

1= Bz, B YA = Rt & el U TR 22O 6 2 WITES 0 5853 e & L bl U CHiRS 5 5O

(9) EFLOfEA IR LTl AN SO A RS20~ 7 v @8mic o0 T OEEE,

(10) LRCOFk~ 2R8I HR Y fie A2 (FEREFEECEBEE O AIGSE, O U — % — NPO 4R 7 7

7 T CIRENT B A& HIRORGEN ) — 4 —%) L 2O A IFIZ DN T OERfE.
PLERENICHAEPENSBHTTHTWD EELNLFO0E EERVICHE L TESH LD, FIEEEEXE
ELTWAHFLZWERES
BT T 4TI T —TIL, NEDED] A _—=LAD 1T U Chenim M2+ 2 324E 8 EE L TEMLTH
5 Y7m,F 9 LIRS B OB E NENED ] A A—HER L7 Fr—T52 b L0 F7-4
S IRFD 5G4 OFREIC DWW RS DI BERTE BRI O 16 L7 F X — 2521 F 720 55 0 H o J70, g o
V= —DHNSBHE I DD IEELRITTND. 20X 5 ARH 0 A BT S I BT 5 EDR & D
Tn5.

4. BRYI ZEEEOMEFEEEBARDRE]

ZH Ll NENED) OFENRRT T 4 TiEEZE L TH TV R, FRRORETHERME LW EEZT
2017 4E 10 A SFEHENBHHE L7ZONEE 2 [ ZRE RO EERE - AAORE ) THo Z# LT 94 TH5.10
A0S 1 AETOHRM M 1A (HER 5 RE.16:20~17:50) O I BAORET, K ENMY 720 [=EEEHO
MG ([COWTCHELENAZRE L,Z20oMEL2 L LIC2H 13 H~15 HD 213 ADAXT 4V T —%%%
ARETEH LA TR L.

ART 4T —CHiMT 5 BIRERIE, AT, 20 W, FEa & B, AT, S AT & 520 BIRECTH 52035, 2 101811
Lk bRWIFEIHIE L, 2 OFDOBEEE I 1019 OREEFIEHT ERD AL T 4 VT —DRENRAT Y 2—)b
LU TFTO®EY TH 5.

2/13 (*k) 8:00 WAL R 2 R
9:30 HERCTT 4 v v —~ AV X UHBHT 23, B % 2 18 5
11:30 Z)IMZEBNT DA A BRE D D IEEE 2 13 )
13:30 KININFAZR (&) ICBIH A DR T B EBREE D 1 h 9
17:30 RERTE A ICRE. 7 Ny BT T
20:00 FERliE o A o 2 —I2835 50020 2 —F 4 o F 5

2/14 (k) 8:30 FRO— AR E LR, 7 N v (MR & B o pd)EE) G50
10:00 Rt AR AT CHEBLRILC DWW T L2 F vy —%2 % 1T 5
12:00 TRy I TRA
13:00 BEpiim N OREREESCEREE 2R RO T LR Z 5 D308 9
15:30 BERE H K7 A B A7 — L35 F v v 2 KIEALR O BTN S AOBEEE 2 03 )
18:00 KR RAIR, ¥ ¥ > & v KIRECTH A%
20:00 TXNERRZRE A RS S0 NRY 2 —T 4 7 fEA

2/15 (K) 9:20 REERIZ 245 KA TETH O RE—55 0 T = ekl OB K E HIHIC RS
D% A TTEITHEHE BBERIIEIIRD

14:00 CNAEBAS R v X —TCaAREE N EDIEEE D D 9
16:00 SN I—=T 4T
17:30 TXAEEAS i 2 — A

20:30 WAL RSB %

COESEPEL TWAIE (201842 H 5 H) TILELFEREHTTITOT 4 —/L KU —2Z 133 L Tk
72,7 4=/ U= D1 &, Z I BFEAENFZALTENRICOWTL, HEAE AT A RTHEIETW=2<.

SE XMk
FALRFHRAARKRBRZLER T 7 0 TABER [R7 07 4 7 ~OREE—HAL RFZFAER T o7 ¢ TIES) 5 F 0tk |, 2016.
WAL KRB S BERHE - RS SR T T 4 TIRE R v X — R - R T T o« TiERE R v 2 —# %], vol. 1, 2017

EE5/BN

BREWE - ALK SWEHEREE - PEEEE S R U7 4 TIRE R ¥ — FHEMER. IR
JTEAE. BTINES - BIRENI%E, 22 2= ¢ BOR. 2011 4F 4 1, 0P REAICEEE I Fealm M ic 38 ) T SBiE@hic
B0 $Te. Z D%, 2013 FEICHAL KPS REI L, AR T VT 4 7 & & I, KBRETE - BRSOV r G E
Jiti, @ EHRT EREFRT NS COR SRR E B3 VICT 2T —7 v a v 7 Eiize EOIRENTEY e,

FTIE R - BERISEMET © T 980-8576 i i ALA T FHEXIIIAN 41, E-mail:reiji. fujimuro@gmail. com







FERTE 7 2 — L% ¥ U R ZARF L URT 7 A 2018 REESE

T DTS - e 525

Learning about disaster prevention and disaster prevention in Kyushu
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JUIMPESE R

BEE . UNPEERF T HEOHNY 7T a v =7 M & 201 ENLIH L THODFTWDH, 5 THLEOIRE 28 LT,
BEIZOVTELS DI L ZHATVEIENWTNE B, ZOFNET B Y =27 MIBML TWLEAL DFAEDITEE > T
W, 22 TFr Y22 MIBML TWRWEAEIC BRI OWTEY, HHEOITE 2 RET 22 5 X o2 Bl L,
FAT LT,

abstract : At Kyushu Sangyo University, "Kibou no Akari Project" has continued since 2011. We have learned many things about the earthquake

disaster, but learning was limited to only a few students who participated in the project. Therefore, I planned and implemented classes that give
opportunities to learn about disasters review daily activities to students who did not participate in the project.
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The potential of the earthquake stress in counseling

e = K3

TR

BEE . RHEARKREBERO LS R RBREETIZ, HESLEE L W mIclbbs Lo T v~ (LIHHE)
B RFIZL DA ML 2DIENIC k@&k%é%éiz%%o:& FrEDANL R, ZO%DER
DEAIT 6XFVX%xTé&éﬂéoKﬁnTi R TOD T Y U AFEBHOFR T, FOL D
ARVRIZ, 774 MCE-oTEDEIHITELNLZONRL, TOHBEHIETOD Y & T — DI EHRNR
B CZRMREBENHREICHEZDEBICONWT, BERKBIO T EH BT IHE2E LITEI~OISEIRERE )
LERTLHIENHEHHTD 5,

Abstract : In large-scale disasters such as the Great East Japan Earthquake, not only a life-threatening
traumatic event itself like an earthquake or tsunami causes stress but also the loss of an important person or
emotional support and the change of lifestyle lead to high levels of stress. The purpose of this research is to
show how such stress is expressed verbally by the client through counseling activities in the disaster-hit
area and also to consider the influence of counselor’s non-directive and receptive attitude on the client in
the process of counseling from the view point of the response attitude of caregiver to the pointing action
performed by the child in the attachment formation stage.
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Measurement of electrical conductivity distribution in paddy fields damaged by Tsunami using
an electromagnetic survey
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abstract : This study details the electrical-conductivity distributions measured in an electromagnetic survey of paddy field damaged by Tsunami
conducted from 2014 to 2017. These paddy fields were repaired by constructing an embankment in 2013. Ion concentrations and EC of the soil
sample also were measured with the solution prepared by suction filtering from suspension (1:5 soil/water ratio). As a result, it is considered from the
electric conductivity distribution by electromagnetic survey that the groundwater of paddy fields flows towards the drainage canals, and the high

salinity regions at the bottom of the embankment were disappeared from survey area. It is also found the good relations between EC and the ion
concentration of sodium and calcium from measuring the solution.
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0 43 96 375 5.0 18.0 1.0 40 7.2 109 0 60 5.5 2838 65 320 15 270 75 114
10 39 9.6 203 5.0 13.5 2.0 85 69 115 10 37 5.6 28.0 90 275 10 100 74 116
20 41 101 232 23.0 35.0 1.0 12.0 7.1 30.0 20 50 5.6 204 90 370 10 240 73 129
30 42 94 339 7.0 43.0 20 150 73 225 30 42 53 238 11.0 415 1.0 13.0 72 155
40 55 9.7 32.7 7.0 41.5 1.0 23.0 73 205 40 46 5.6 258 18.0 475 1.0 475 75 215
50 55 93 33.1 5.5 26.0 1.0 225 72 146 50 35 54 298 11.0 390 1.0 405 74 143
60 45 99 336 3.0 46.5 1.0 8.0 7.5 189 60 35 5.5 2838 7.0 250 1.0 315 74 87
70 29 10.0 33.0 3.0 29.0 1.0 715 73 127 70 40 5.0 26.6 8.0 285 1.0 440 75 99
80 37 9.7 36:5 2.5 23.0 1.0 125 72 105 80 30 5.7 242 40 540 10 300 7.5 120
90 28 899 262 12.0 33.0 1.0 100 73 205 90 61 52 239 160 690 1.0 235 7.8 220
100 42 10.7 213 8.0 29.5 1.0 125 72 17.0 100 53 55 263 11.0 500 1.0 325 76 157
110 21 92 274 12.5 43.0 1.0 215 73 245 110 44 5.8 226 85 520 1.0 235 75 146
120 26 99 26.6 16.5 58.0 1.0 185 74 340 120 36 5.6 27.8 13.0 925 20 465 75 250
130 21 11.1 232 21.0 24.5 1.0 9.0 7.2 230 130 43 5.6 24.6 170 640 1.0 345 75 215
140 27 10,1 29.7 15.0 19.2 1.0 10.0 74 240 140 30 56 27.0 150 925 1.0 360 7.6 260
150 21 10.2  20.5 13.0 16.5 1.0 105 7.0 157 150 23 58 271 220 650 1.0 480 74 240
160 21 11.7 28.6 5.0 12.0 0.0 65 69 8.7 160 47 7.0 318 13.0 690 1.0 750 73 210
170 35 9.6 233 8.5 33.5 1.0 13.0 72 17.0 170 40 6.1 27.8 10.0 81.0 15 470 7.6 210
180 17 10.1 137 11.0 28.0 1.0 100 73 178 180 43 56 224 10.0 100.0 1.0 535 7.7 230
190 21 11.0 223 10.0 29.0 1.0 210 72 177 190 30 5.8 27.0 90 860 20 380 7.7 21.0
200 16 102 184 5.5 40.5 1.0 205 73 215 200 31 6.1 28.8 90 890 10 455 7.8 215
210 26 104 272 16.0 29.5 1.00 21.5 73 23.0 210 54 63 264 140 935 1.0 195 79 260
220 24 10.1 213 12.0 39.5 1.0 28.0 74 240 220 40 6.3 28.7 90 995 20 340 7.8 23.0
230 32 10.6 213 12.0 43.5 1.0 295 74 270 230 36 6.5 19.8 16.0 1050 1.0 375 79 270
240 17 11.1 287 8.0 26.0 00 225 73 162 240 31 64 27.1 10,0 925 1.0 335 79 210
250 42 104 29.6 6.0 37.5 1.0 240 7.5 23.0 250 27 6.8 258 8.0 875 1.0 435 7.8 200
262 22 154 214 5.0 210 20 11.0 65 112 262 32 7.1 194 50 63.0 1.0 400 7.7 136
272 15 123 118 8.0 28.5 1.0 145 73 16.0 212 33 6.2 183 45 670 10 145 7.8 135
282 31 11.8 124 5.0 28.5 1.0 31.0 72 138 282 32 65 23.1 55 715 00 375 7.7 148
292 16 154 312 9.0 38.5 1.0 18.0 74 184 292 51 6.1 30.1 60 950 15 345 79 192
302 12 13.0 16.8 8.0 30.5 1.0 240 75 144 302 35 55 234 90 635 05 405 7.8 147
312 29 10.7 13.0 8.0 33.5 1.0 150 7.5 158 312 38 59 218 75 780 1.0 550 7.7 175
322 18 125 143 8.0 36.0 1.0 17.0 74 164 322 36 5.7 216 60 725 10 305 7.8 146
332 13 112 16.8 13.0 33.0 1.0 450 74 192 332 35 59 210 90 810 10 370 7.8 179
342 16 142 21.8 7.0 58.0 1.0 275 7.5 23.0 342 29 6.0 21.7 40 1100 1.0 330 7.6 19.1
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1, 2122016 F L 2017 FOBHIZ BT 2R TOWPERER L, 1:5 KBHIEIC L 2ERBRE ENZhRT.
B CORPERER L A A4 U CBMBEE DR L ORICIE, —B2BEREEROHER o7,
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Measurement of electrical conductivity distribution in paddy fields damaged by Tsunami using
an electrical resistance survey

HERRFE— - IARE - EREE - R T - AR
aFRE

BEEE RS R K VIR L7z g SOK MIC B W CRRERRA & K LOBESISEEFHIZITV, KEPNEOE D IRE D% %
TEMERNCBEZ L, R R ORIy OHEE 247 - 2. A E T IREERT = BT/ NAHT OKECToH Y, HEEIC K DK
DRIEZZ TR TH S, ZOFER, EC 7340 & 0 iR EC 2MEWEEIZ W TR, I ORGEIC K 281372 EC %)
MOZALITZR SR >7=. —F5, m EC SIS HIE S - HKESIE T O LEIATIC W T, EERPRICR DR
WEAZRTHEHER DY, FEENEHSN TS AR D 5 L HER ST

abstract : Electrical survey (resistance and IP) was performed from 2015 to 2017 in paddy field damaged by Tsunami. These paddy fields were
repaired by constructing an embankment in 2013. Desalinization was evaluated by comparing the EC distribution obtained from electrical survey. The
study area is located near Rikuzentakata City, Iwate Prefecture. This area was submerged in seawater owing to the 2011 Tohoku tsunami. As a result,
it is found that no changes in EC distribution appeared in the region where the EC is relatively low from 2015 to 2017. On the other hand, it is

inferred that the salinity concentration is high near the bottom of embankment under the drainage canal in the region where the high EC was
measured.

1. [XC&HIC

W 23 453 11 BICHAEH#T KPR IR S 5842 L, IR Tl % < O SIS EEIR IS X B ik OTRE 2 R
L, BEEARICK- 72, B EROEEMBRICTET 2 25 0B TIEMEZ#E: T2 &, (EMoEFIZELL
fHE SN, Z<UIMELTCLE . ZHUE SR OREESEIN LT, WS OROWKEFE DK T k4t ~0
KOFTRHBNEZ Y, KORREERDTZDOTHD (EFERF 2011 4F).

WAL T RO PEI IR SR LT B/ 7TAENROR L, = ORIBREIRCm L THEMNMTbN, ARMEN, K
OiEN 7 E DO BRBIGIT L > THBRMEN TN, Bia ST RE AR RRIIEIB L SoH 0, HEGHENE LK
H7pr CHEEEFALOOH 5.

I U7 SR 3R%  T3rOBRIE A RIS L 0 MR ERBE M AT & RE K B o TETWA. Z 2T, BhTdc
VB LKA E, EERETEO -S> THLIBESEEZ AWV T, MPTNEOBREEE (EC) Z3HIL, #E
HAEt L, i RE o 58 & B O A FIEICOWTELET 5.

2. AEH

TR M oA T R RT A TN O KRR IS RGO ok (K1) TH D, JHEEOMFRICAE L, #
VO L 0 BN LY, R EODRN I NYER L - TH 5.

BT L DBRENRER D012, EXREE WERETS 1998) Z1T-o7-. /INEKNKEIE, 2013 FHI2E
TTENETLTEY, 204 ENLEEEZHRL TV,

2014 4E D/ K FH O BRAREFE R (KM2) I2BWT, EENCHEKE Th - -0 EC N@Ehro7-Z Lic &
D, 2015 LI O OUTEICIREE Al~A3 D3 AREREL, MEEZIT-TWA. R&EHIE, 2015411 A 19 H,
2016412 A 8 H, 2017411 A28 HTHD Q016 4T AL & A2 D 2. F£72, 2016 FF TD AI~A3 D 3
AOHROFAEREF A S &2, 20174 12 J 19 BB THIER B1~B3, Cl KON % E L, MEEIT-7=. K2
IZBEREA ORI O E & T

B3(x=100m

| (T T T i —
M—nj “% 0 10 20 30 40 50 60(mS/m)
| = B1(x=75
A‘.l ok o BAS0my g BT

(0m,100m)~—>——p
B 2 B ACR AT E (& P 22 [ e OF

2014 4 11 H 25 HHEIED/INAHT K H O
TR LD EC 24 (X 3.56m)
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DWVWTHK 6 LRI IZZENEIURT. Z2°C, K7 (B) OFRRIZENTIE, #aOREGIZED 20~40m 23K & 72
STWAH.

B AL, A2 (K3, 4) 1220\ T, £LICBWT3HEMTEC BZETHO L TWDEICRADN, K&l
TR NGNS 3FEMONT IO TH AL IZHT A2 O EC 04 2BV CE EC BEIA S W SR L 7o 7=,
+THEEC o HMIEIC L DF LD EC (F 1, 2) 1%, 16~44mS/m OFHTH Y, BELIEERE (X3 (o), M4 ()
LHEEVEOTNDRER ETn o070, 2015 A& 2017 HFICFAE 2T - 7238 A3 (K15) @ EC ARIZ DWW T, 2015 4ET
12 60mS/m LI _EOFEIE R Hivie oy o 723, 2017 HE TR S 3m AL C 60mS/m =8 X 5 EC fEIk & sl 425 = &8
T& 5. EC O¥ERIE, BLEHICRIT 2HEEOA A OREBBRR TH D LHRIND.

2017 FEHIEDOFR B2, B3 (K7 B), (C)) IFHAKKOWEMIZAIEL, £H 5% 60mS/m Z# 25 EC MRS
Nz kv, PoKEORME 0 TR EC SN WEE 2 6N 5. 72, HFR Bl (K7 (A) i, M A2
L A3 ORICAIE L, A2 XV &E EC AL W2 LR SN2 & D, PEKEEIZIEAT <1 & EC fEN % <
RHEZEZLND.

TR A1~A3 @ 2016 - E TOREFRE R LY, PRI <IEEE BEC IR KT AR 2%, kR Al~
A3, BI~B3IZHEAZL, b OHEMRAEREKN 0@ ICHR C1, €2 (X8, 9) ZiiE L7z, Mk Al 25 A2, A3
LR 2 A JT A~ EC SIS R D ALE ISR C1 3% E Lz, £72, MR AL~A3 2B W THlRM EC 2MEfE
TR BRI DAL E IR C2 AR E L7z,

FERERDE, C1 (K8 (A) TiXx=76m {13L) 5T MIZ M A>T EC ORI RS W OMRER T2, X
9L D Cl & C2Dx=80~82m L CTHRERNRITHNIE L 78> TNDN, TIUXZ OXBIZH HPEKREE N L T
WHEDEEZOND. £, FORMOES 2m D Cl OFEER (M9 (A) 2BV TEWAEOEEN H 5.
[FERICHE KBS BE ORI A3 OFEHESAICBNCHREBENAOEIEN L A LTV, iz airt <
1%, MBAKD EC DREWVIZEFRERMES RHWEERH D (H 2004) Z &0 6, RERDAOFEIRIZBWTHS
DOAFTUPERBL TS EHERITE 52, Z0OX D RABRNAIC /25 B EZHE SRRSOV,
o HE, K EMSORELEZ ON, HEZFERIIAHETHS. LrLLaeRb, 22 TR LTRSS
HOBFFIZIBNTIE, B A3 & Cl O X D ICHEBRSBIHICAICRDHLRITR L, K2 OBBEEORKREL ALY
TEZD &, PKBE T O ES T TICEENER SN TWAAREERD S L& LN 5. —FF, HIf C2 I2oWn
TIFAE EC I A A TR AR E L2 & L 0. TAUE Y IR CLICH T EC IHMEVMEZ R LT,

PLEOREFR LY, 2015 4ERES CTEERISEE (7 EC) IOV WR Al, A2 TiX, 34EMTO EC iz Kk
ERPMCIIMEER TE R o Tn. 2O D, BEICKHE O A A RS RO EI T, OB
2V, HOEWITRIRED A o OFFTESEETIIRHDEHE LW ERHEINHFER E o7, 2017 FFI2HiT72
WZHE L 72K o TR o IR TIXE SIS 60mS/m BLED SR L MR ENT-2D, ZONBTHE X4t
TPHEZITWVRELRLEFHARD Z L2 & Y, BEEIE L KBNEOA 4 REORENCET 2 HERNESND &
EZD. IBIZ, BEFERNPRKENE CEC b REWEOHE (H 2004) bHV, KEERILOKL, HEREOMEOE
WSCHITE N HIERE RIS S 2 DB L S BICERTI0EILH 50, WHEENN Ch 5 BREED TENS THBREE
FHEISHEND Z R WS D.

HEE BHEEICS DT IM A 2 W22 E £ LS FIREMOKER, IR EMRIRE Y o 2 — R ORERGEAY 7 7
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Monitoring of rice growth in tsunami-stricken paddy fields using UAV-mounted multispectral sensor
JEREE e R R ERER - Wk A RR

UETFRE, A TREEN R Y —

DiF

BEE : FEniem AT/ NI OB SORE T, B TIC K 2KBEHEADHE, 2014 FE0BAIEMT AR L2y, BRI
PMET L7z, A UKEXEN TS THREOWEE ALFAEN R — 2 A ROEFICENELC D720, EBEREOE=2Y
X, TEERBEICHED B D EITOREI DR DRI B D . AT, AKX OPEIOKH AL E LT, Fr
— WO NT AR VR CFICE DA RDEFE=S ) T AT, SRR SRUE S 20T TOREESR
4 (NDVI,NDRE) EUREIZHEVHHBERH D Z L am L. FloZnad AW TONERE~ v 72k L, IEO 2RI/
OO EZWLNCT DL LB, EFRBEITZRE LT

abstract : Though rice cultivation was restarted in tsunami-stricken paddy fields in Otomo area, Rikuzentakata in 2014, rice yield
decreased in the following year. Monitoring of rice growth would facilitates detection of locations where soil has poor capabilities as
spatial heterogeneity of physical/chemical property of soil results in spatial variation of rice growth. We monitored rice growth in
paddy fields in Otomo area using multispectral sensor mounted on a UAV. We found strong correlation between vegetation indices
(NDVI and NDRE) and rice yield from the panicle formation to booting stage of rice. Based on these correlations, we made a yield
projection map which shows spatial variation of rice yield, and detected the location where rice showed poor growth.

1. [FC®IZ

5 T IR AT ) FH AT HGES 00 L A B O AF I RIS AL 5~ 5 /NACHIIXIS, AR 110 ha O/KHHETH Y, HHAKE
SEDPETYEIE U i & U CIE RN KA TH 5. ARMIXIZIE, TR HE & KBS O & HER A LA,
EhoF A+ - RN L, KREORLEENHERE T2 & &b, MEICEY 1 m OMAETE T IC X 0
RPEHUCHEK T 5 X5 Ak & e o 7. AHIKTIY, EEMESR G EHREEAEAL, BHER - &l T, &
KiELm 27 m oREE EFIC X0 KBERFAESE fE - & 2015).

ARHIXTIE, 2014 0 BEMITAER Sz28, #2015 FIEEELEO [OEDIiEh] & TT=howvwdh) T
INEDIK TR AONT: (FNEI 4925429 kg/10a, 351 UN532—-333 kg/l0a, > 7 7 —L/hKOT—XXV)., %
D%, WEITZELTODED (2016 1T AT 485 kg/10a, 2017 4E1% 487 kg/10a), 4 622 E LI- I E & T
BT D720121F, A FOEFRWOMS/RE=2 ) VTR T HLERDDH. 728, RIKOEL - LEoOK L
I, PERTEAT AL & HICRELEZRLEZ LB L2 OMEDN TS, 2O LITREENEL & —
W2 LB - LD T = v I RAEFRBROMER S, (EHFICERN 2N E BRI TWAER, [[ UKH
XHEANTH->ThH, HHEOWIM - LPEERRE)— 76, A ROEBIZENELD. 207D, 4 32OEFRH
DE=X VUL -T, HEBRBEICHEN S 5@ 2L TE D AREERS 5.

AHFFECIXER T 2 B L7/ NI D9 SR A2 /5 & LT, v~V TF AT M vt el Fu—r%
AN ROEBRADE=L ) v T 2(TFo7-. Ru—rZ2EH LA ROEFTRNOE=2 1 7%, EHFERE
ETCIBIEHE, NEHEER ED RN ORBERE~OTFGPHFFEN TN D, £, RETHEHTRO Fa—row
NF AR Mk RIS Y, —BRFRAEICL FAEL Ko CRoTn. AT, —REFICEIFAL
RIAICEE, TSN T LM AT, A XOEFBRUOERZTLDEEZWHLNIT D L & biC, fHER
B E & ORIRD BINEHEE O EIC OV THRFT L, &I FOWNEHE~ » 7 Z{FRk L.

2. HRDFE

Bl /N ACHIK O KD 5 5, HFREEENIEE 2 —I2 5> TA ROFEERBRNITHbA TV D 8 KEDK
HZzxigs Uiz, 8 KEOAFHHAEIEL 1.9 ha, | KBEOREFEIL 14~41a THDH. ZDHH 3 XKET ET 122 5 23,
3XET TEARLS Y A, F22KET FHTO LT <) BNka—7 ¢ Vo 7HKERE (BER LOWHE) T
BRI Twad. ffEaixXms L ORBRKIC L > TR, N2 4.8~10.0kg/10a, P23 3.9~8.1kg/10a, K 7% 3.9~
8.4kg/10a TH 5.

AR O Fa— 13 3DR #0 Solo Z 2. 4 3 F (R, 7%, Ly Ry, RN O~LF 227 |k
YT D Sequoia (Micasense 1) % 3 i 2 /L2 X D Solo IZH5#E L, I HIEE 100 m 2> & WG O 21T
o7 (M EAREE 9.8 em). BBEDOT Y KT v 7'M 80%, YA KT v 70 15%ICRb L5917V —Y T Fo=T 0
Mission Planner & W\ CigE a0 — X &% € L, BReFFLAMIB B LV iRE 21To7-. I, 2017FE5 AD
HHEZ E% D, 10 HOMYEY £ T Lz 2 @B EI2EF 10 [m (5/23, 6/12/ 6/26, 7/11, 7/26, 8/10, 8/23, 9/5, 9/22,
10/14) S2hi L7z, 7283, 5/23 (3L, 6/12 13FEIE~001F >0, 6/26, 7/11 13550 0F >, 7/26 1ZSFEI A, 8/10
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IIFEE R~ & A3, 8/23 13RHIE O A~ HFEWIHA, 9/5 1XHFEMR I~ AW, 9/22~10/14 1R AENCEE Y T
D0, BREFEOFOAREREIZIZE DX RN,

i U728, 790 Ry 7 N =7 Toh D Micasense £:00 ATLAS % AWTA LY Y A 7 WU %247 5 7=,
S 51T, ArcGIS10.5.1 (ESRI L) # AW CTHBEOMEDOHIEIEEZITV, EALMEAEE (NDVD & E#fbLr > K=
v V¥ (NDRE) 2B L7Z. 26 0REE, XEZ L& OWHIE, I O%RT 2800 T (7 1.3 mx2.4 m)
T EBEEE N ERER L, IR E OBMROMITIC AW, &I, INEHEE~ v T OMITHEALE LT, KH
KENZ 1 mOZ Yy RIZHEL, £27 0y RNORAREO I ZRFME L THW. IEHEE~ v 7 OFE
T, FEX Y OfER D B d5e b I & FHBI O @ W O AR FE S & R O B B ERREER L, £hE AnT
HF1m 7V v RIZBIT A EINE (kg/10a) ZRD7z.

KEXRBANONEZRET S22, REZ LX) #Ef Lz, £/, KENOIREDIXL>X2H/ET S
72 DIZ 10/12~10/13 \ZERXI D 250 U7z, BEXI 0 1L, TEF 122 %5 T2 &g, [EA L) T7&Fr, [T
OLTL ] TRREFTOAF 31 @EFTTHEIMmEL, HULE (kg/10a) ZRD7-.

HREEE

FhFE 2 & OSBRI DWW T, KT E DMV Tk NaT 122 5 28 473 kg/10a, TERITD L9°< | A3 453 kg/10a,
TEATL 2D | 53408 kg/10a 725 7. PR Y TIE, EF 122 5 2601 kg/10a, [ L7°< 1 A% 508 kg/10a,
TEATRL®D ) 3 486kg/10a T, DET 122 %) X T LF<) & TEAR LY ] L L AEICERNS
Mol (ENEN, P<0.05 P<0.01, Tukey HSD) 25, TR L3°< ) & TEAUNL %V | ITIFAEZRETRONR
Ho 7z (P> 0.05, Tukey HSD).

SR IXE RO A R DOAEREWEZ L IcH -4 (NDVI B X O'NDRE) o214k (K1) /5L, WThols
b, pFoiicRkEEINL, SRR, BIXoA, HEMEE—2 LT, BRRAMICED TS Lo 2k
HO72fE 1A CIE—3 LTV /243, NDRE (2B L CIIFEIE S A3 m Aoz, £72, NDVI Tl >k o
%, NDRE TIFEIT 6 AT DOIT b E N b RED T2,

(1) WEEEHEORELEDOER

@ MY IZKZREELLDDHT

KHEXHE Z & OfEAREE (NDVI, NDRE) OF¥) &40 ILE (kg/10a) & OFHBIRBORERFIZL A X 2 1IZR L
T2, B, T CIEKEEHALE Loz, ZHUTEZ XIS LR TH D, W ok s oo
W H CHI B S EI0 L 7=, NDVI XS AL, FUE D A, B IO 2@ L <, [N&E L ORICE VR %2
AL, B RA~REIE S A (8/10) 1T B TRWVIEOMBS (R=0.92) Z7/~xL7z. —J7, NDRE IZHEEF A (7/26)
Wb EWFEE (R=0.89) Z/RLTH D, FHBIREAME T L7z, & bIRWVIEDOFIBIZ R L72 8/10 O NDVI B L O
7/26 O NDRE &I & OFRE, TRENK 3 IR LE. I EICIEOBRWRE SN OO, 3 MfEE F
EOTHMmAEDORICITRNIEOHMEN S D Z &3y hot=. =720, WEOMRITMNREIC L - TR D AN H
D07T, ZAUTDWTITERA Y fET & BLAL & L2 ir T3 5.
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350 4 x EAULSY 350 4 x EAULwY
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a. 2 (n=31) b. 5F1225(n=12)
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c. SRADLYIK(n=T) d EAUL®Y (n=12)
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B4 A ROAERBRE Z LT AT AR E & I & OFABI D ZEL (BEA O {5 BT HLAL)
a. NDVI (8/10) b. NDRE (7/26)
800 4 800 - BADLIC - !_#uz-r
= 5 HF123 0 E£F1225 y = 4549.9x- 10332 ;'_?::'G‘_E"’&M
o BF1225 ¥ =26158x- 16853 _ = R =086 . RRR
200 o SADOLTC R=096 g 200 o SAIOLTC a -
= x EATLSY o - = x EAULSY &
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b FHAEfE S L IR & DB (FRX Y (& HLAL)

@ 1N Y12 & BN Y B R EEALD 54T
BEXI 0 7T = & oA fE% (NDVIL NDRE) -85 & BEXI Y I F(kg/10a) & OAHBIFREL DOIRERFIZALIZ DWW T, 4
AR LS SICRZbOEK 4R Lz, & (M 4a) CIEREHEAMAOSH (K2) EREEOSY—r %
R L, NDVI T, SFIEA~FIE S 2] (8/10) (2, £7- NDRE TIZHFEIEAMN (7/26) i b 3R EE 278 L7273,
MBIRENIZENE 0.68 38 LT 0.74 TREHADOGHT LD BRI 272, K bIBWIEDOFEEIZ 7~ L72 8/10 D NDVI
BLOV726 O NDRE &ULEE OBF (K5) 75, WS EICRZIE ) BNROVHBZRTZ 0807z, D
ICHERAI TR Z D &, AT 122 51 (K4b) & RO L9< ) (Mde) TIE, W bHEBEFREOE
— 273, NDVI TIIFIEAE~FIT 528 (8/10), NDRE TIXSEES (7/26) Th v, AFFER J ONX#E HAL
SHTRER L =B L7z, F7o, ZOROMBIREIL, T 122 %) TiX NDVI(8/10)T 0.96, NDRE (7/26)T 0.88,
[ER{ O L9°< | TIE NDVI(8/10) T 0.91, NDRE (7/26)T0.96 X720, Zi b ORNIZIEFITRWIEOMBEIN H 2%
ZEW ol —J, TEARLS D | TiE, 59WHHEE (013 8K 100.35) L@ bhiehodz. ZORKE L
T, AW EZHE L2 1Kl (K6 HD3) THEOayX YT INEL LI ENEZLNEZDOT, ZORXEE
BRVDNTHHT L & 2 AMBREA ML (K 4d DR . W ORRE S TN (7/26) THBIREN ©—
7 %75 L, NDVI Tl 0.83, NDRE TiZ0.73 &£/ VIRWVHBINH D 2 L B3 h-o 7z,
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TOME->7- (X2, X4). Swain et al. (2010)
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@ 1 rDEFKRME L INEHTE TTREM

1%, SEETEREN D SR D AT T
%, SEER O NDVI &I EOB OBV 2 MG L Tnb. %

72, Zhouetal. (2017) I%, B OMAERRLOMITN S, FUX S HYIPMAER EINEE ORI - & bl
<, WEHEEICREZRYTH D Z L2 Wb LT D. KUFFEORE
W THEE (2016) 1, HFERIO NDVI Tl bRV Z A LT Y, 22 INEREIZHAVW WS, £z, Harashina
etal. (2017)TiE, FHIZ OSBRI DT —ZNKE L TWDH DD, HEEHLIE THEREA KK E o7,

VB & DN S, INEHEEIS

IhTky, &

LD T—HDEBEPMETHS.

7o, R 8o T2 FE/\/UL%DV)J ZER< &,

PR —27 &R LT (K2, [K4). [FAEROBIMIE, Harashinaetal. (2017)TH A SN TV D
D J5 3 BIA O UL EHEE 25 LT D AlH
SHIXFERD T —

EMEZRIE LT D3,

EIEFITEVMEZ R Lz, ZHUIBREEES C 5 S 7= BEfEWFSE (Harashina et al., 2017;

2017) LV HLEWVETSH Y, ABFFEOTERNBAERES & ik L TAEFIC

X, b EXRTLL0THS.

E DO ORE AT E FW 2 ODE T D DONTOW T, 7255

—7, H

DL,

S O AN

WL E NDRE O J7753 NDVI X 0 & BL R AH R

. 2%, NDRE

AWFFEOFRERTET CIEfERRfTT 2 2 e TE R,
ZDOERE & BT, A ROEBIRE & R R & OBMRN SRFTT A ER S 5.
AWFFRDT — 4 I b5 BT & INE & OMBIREE, TEF 1225 & o L3<) Thihd 0.96
[+ - UT)#%, 2016; Zhou et al.,

EHOERREVEFERE TH-T2Z

EREAD—2L LTEALND. ZOkD, EITBMERE LY SEHEHEOS N Fn— itk 2% £— Mk
YV ERTHLWRREREZOND. ZORICOVTHAEROBFEE TH L.

(2) MEHET Y TICLHEETREFTOFHE LHEERE

il & DMTRER D, AR & IR & ORICIRWVABING b 2720
WomAERaZRHER L LzBIRXaER L,

N6 THD.

PET 122 5 1 y=2615.8x—-1685.3, TER D LF< |

7%, LERROSHHRERN O LzERRITROEY Th 5.

1y =4549.9x-1033.2,

TEAT L] 1 y=13844x-745.85 (HEEOZ WK ZBRI LT HiE R L 0)
=L, y: W% (kg/ 10a) , x: FEAFEE (TATF 122 =1 1% 8/10 O NDVI, [$R{o> L9°< | 1 7/26 @ NDRE,
FTEARL2Y | 1X7/26 D NDVI).
INEHEE~ 7 (6) 776, ML DNEDEW (KEF 122 5] AXE 1,

TEARL 0 ) NIXH 3,6,7) DHERTE HIEDN,

#%E X 5,7,8

O RF UL E AP (RN EF AR B E TS
BRREFND D Z ENPA LN T2 AHIT T D OEFIC

Eﬁﬁﬁ@)ﬁc:ou VCREBSETHS.

WEHEE~ v 7D OHEE LT Xl Z & O E & 2N I LD EHEAE 1 IR Lz,
HEEME) & MM & ORIV EOMBE (R =0.93)

MO BT,

NRHbNT.
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B2 LEOWENE - (boEE
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HEEWT%W;@i%O%ﬁ#&U%é LMo T,

X 3 TlEek cEY A ZIkIiC
IZDOWT O &

HEEME (6 L OFHIE
K DWEE, XD IR LY

HRE L RDMEDH DO T, FEAE T & HEEE O (0.905) 245 HEE IR U Cis st e m L.

AR EHEEIEOHEERET, MRBORETZ - 72D,

KRR LN Z
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2. BF1225 (A8

3. EAULLY (RiE)
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6. EATULPY (HE)
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6 A4 FOIEHEE~ v 7

XE 3 TiE-16%& Kx < otz

AU, X3 CHERLODEL

F 1 X Z & O A R OYLEHEEE & SEHIfE
uu(ky 10a) 3
£} i BEE gy | AEHE
1 | &EF1225 | 618 559 554 11% 1%
2 B5F1228 h95 539 490 21% 10%
3 | EAULSY | 360 326 385 7% | -16%
4 | EBEIOLYE| 564 511 460 23% 1%
5 | $RMOLFL| 195 A18 145 1% 1%
6 | FAULSY | 441 399 423 4% —6%
7 | FAULRY | 441 399 416 6% —4%
8 SF1228 408 369 375 9% —2%
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4. Byl
ARFZETIE, Ra—lHO~NVTF AT b DA FOAEBE=X D 2 7 E2ITV, ST HFE
XS BN T TOMAFEE (NDVI, NDRE) LISV H S Z L 2R L. 2 nE AW, NEHT
<~ T EERL, WEOZEMRELSZXZWHLNCTHE L B, ABARBAHAZE L. 5%, £F5AR
ERTIC BT DWBEWNE « ALAEIC SV CIE L, TORKNEWLERICOWVWTHRATTL2Z ENMETH D, £, NE
HEE D720 O Fei 7o R0, WARBORMEEIZ OV THT — X OERMPMETH 5.
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Estimation of Nutrient Load by Agricultural Drainage in Otomo District, Rikuzentakata-shi

EFET - ERAR?

m

VEFRE, DEFIT

BEE : =) 7 AR RO —HTh 2 IKHE T, BIESEANATON TN D, OIS X AT/ NCHIX O
EHKRPEHERE LTS, 207, BNOKEERZITIIZHI>T, REHIKLDRBEAMNEZIORT DL
WD, T CAMFETIE, TREEICH S 2 BEaleE M i NI O PR ot i & R Am EoHE L B L L,
HEERDOIER & Z DR ERE 21T o 72, £z, INHIK O FEFEPIKIC X 2 R EHR AR EOFIi D720, KAINZHIT 5 H
AFER L DR BT 7.

abstract: In this The Sanriku coastal area suffered serious damage from the Great East Japan Earthquake that occurred on March 11,
2011. Six years have passed since the earthquake, and reconstruction of the aquaculture industry is progressing. In order to achieve
sustainable development and promotion, it is necessary to correctly understand the environment of the Sanriku coastline. Sanriku
Coast is a type of enclosed coastal sea which is called a rias coast; hence, substances such as nitrogen and phosphorus from rivers
flow out and affect water quality. In this study, in order to consider outflow characteristics and nutrient load, we observed the
outflows, water levels and water qualities of each by periodic field observation at Otomo district, Rikuzentakata-shi, Japan.

1. [XC&HIZ

HBHETR MR AR & ROV A D IS A B B =y, BE
TeWEENA A L, BIHECER EZmmICRH ST .
SR 7 AR O TH D IAHE TIE, HIECR X T
EOFFUMNEINAT O TN DD, Z O KB X BEwT & H i
NI D BEEPR P ERER I LTl 0, BEPKEELT
Tt L7220 Ve EOWE BN EN O KBTI BE A b
ZHTLENEZLND. DD, MEHKIC LD REEA ! ¢ 4
WEa iR T 2 ILEETHD. 1 AR

Bt FE Ph /N ACHIE K o0 BT, 2011 4E 3 A 11 Bicss4 L Fl  BHuLE DK R
FFHRAARRERICHE BERIC L > TRE AW ELZZIT -, 8 Hin 5 TN Jfis TP
1, BHOIFZEAENERLTBY EREZHBALTBY, % INEHEAK 1 122 0.043
DEZEPKITIE B O KB RINEEEZ RIET ZENEXL AN T i 132 0.118
nao. BEESVIZ=ENEOWIINC & DiB~05ER AN E INHEK 3 2.66 0.124
DHEEZIT-> TWDHD, RAEICET D BEKIC X %5 i) 1.66 0.088
WA EORFIEFII /. B2 L KPEZORRITIE - IR MR 1.39 0.092
WA % BT, BENKERICH DY BEER HLEND S 080 0.071
7. Sl 0.62 0.0023
ORI CIE,  BERTE BTN X R EE YK O3 s a3 0.1
T OB AR BROWELITH) Z 2B E L, HO #hifk, LO 02| Q=2553(H+006938) 0.08 | Q=4838(H+00
KOVERR & Z DR EMB 21T -7, £, INAKMIKEEYEK  Eos £0.06
L, RUIEEBIZHMT 20 TH D5 o g L O g o S
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Yo ‘mi& °{:“ » L 00 0.02 0.04 0.06
2. BEARL CRARE <Mﬁﬁ%1 mw;ﬁﬁ’
R G, BRI T/ NACHI X o PR 5 R (3% 2 KA & R B
HS DK HEEOEFITR 172ha) & 720 1 #5 (EAER %2 HO M
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A3 HFETRI 7T 72. 72, REHEBIE, WE, KO, K /J\EE‘E;kl 02333(-0.069)° 70
B (TN, TP, NOs-N, NO2-N, NH;-N, POs+P) ThH 5. AifFsE p T TR0y 052
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3. FERE ﬂﬁj:: Q=5.3§3(Hzr0.655)2 . 0.7)6
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3—1. INRIIXREZEHKESWNDKEREED LB Q-61.49 (H-0.78) * (H>1.4m)
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Prediction of ground consolidation settlement based on measurement records and its high accuracy
HRfR T - AR - BILFRE?
R TREREBR OBEIITR, 2 BRI

BEEE : AL A (RS 5 7o OELIE SN DVBREED 72 & DR THEEM O EREILTIL, BERN TP JUMMg Ty Lo #E
AR TH D, R, HRECEREHIC AT 28 s FIC AR S 2 ST, MR o @O ERENE &R VB K
DIz, FiER bR > TR TSRS 2. ARFFETIE, BUKIHIO MR S 17 SHEICEE S < Ul R IL T~ T
BEOWEZHANL L, =2—J 03y P =2 IZL ST PRIFEL SN LB LRI TO TR 21T, 20 FHREEIC
DWTHFI L. Xy NI =27 ET ML FTHREDONRARY — v 28 SE 25 2 &, FRARIZRE T2 7~ FEEIC R Ui
GBS 5 Z LIk o T, FEFAOTFRREIIRIRICH L, 22VBRIEIC SN ThbEW TR EZ AT 5
T EBZM T,

abstract : Earth-fill structures such as embankments, which are constructed for the preservation of land and infrastructure, show
significant amount of settlement during and after construction in lowland areas with soft grounds. Settlements are often still predicted
with large uncertainty and frequently observational methods are applied using settlement monitoring results in the early stage after
construction to predict the long term settlement. In this paper, an artificial neural network model for settlement prediction is evaluated
and improved using measurement records from the embankment in Rikuzentakata city. Using the improved network model resulted in
significantly better predictions. Predicted settlements were in good agreement with the measurements, even when only a small number
of the measurements were used as initial teach data.
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Development of Tomato Processing Technique Using Vacuum Microwave Treatment
Pracssst - g —%2 - IRIn A - fEAE S
LEFRE, 2 RAEKE

B IR BN v 2 v 7 b~ OB RN TR BN oML 2 HigE L, FIA4 b~ BRI~ FE2—L D
E T 7 ACRAAERGLOBELES SILEME LTEH SN TWORE~A 7 a B Z2#H L7z, K74 b~
MBI b= bta—LoYa~y, DPPH 7V H/WHERMERBS LURKZLZHEL, ZhboRET vt A THEFE
~A 7 a R AT 2B A OWTEMIi Lo, 2ORE, BHE~A 7 a BRI k0 @ ER R4 b~ FBXID
b~ FPE2—LOBERHIFFTE 5 2 LRSI,
abstract : A vacuum microwave technique is known to prevent the quality losses of final food product more effectively than
conventional techniques. This technique was applied to dried tomato and tomato puree production process to develop novel processing
technique of cooking tomato, which has a disadvantage of the time of harvest limited in a short period. Lycopene, DPPH radical
scavenging activity, sensory parameter, and some other parameters of dried tomato and tomato puree processed with the vacuum
microwave technique were measured and compared to the conventional techniques. The results showed usefulness of applying vacuum
microwave technique to dried tomato and tomato puree production process. We concluded that vacuum microwave technique is a more
suitable and useful method to obtain high-quality dried tomato and tomato puree.
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FHEICEIVEEE LT b~ P E 2 — L EFHMlixR E L, WRREET A M X DB L725E 6 4103 L CREARIEIR
K F S, FEME A IEHERR 1 LR L7 E7o, WRICEET S E LTV E S Uk A SR AR
(RQ-flex Plus, A/V7), FREEZERFEGT (PAL-ACIL, 7 % ), PEEEZHEEEE (PAL-], 74 2) TZHEHIE LT,
TRAERF O = 3L ¥ —Z I - FE4M L7z,
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3. BEBLUERE

[FEE1: RIA b~ NG TRE~OBIE~A 7 2o (Orikasa et al., 2016) ]

KRB B B PR (REM & 72 0 O ERES KEA) X, VMW, MW BXOVHA TEhth
23.0, 21.1 B LT00.19 (kg water/ kg dry mater)- h'! 2720, VMW X HA & LE# L C, 120 (5REE7RAZRET 52 &
WRENTZ. UV aXrBIODPPH 7 ¥ W EEIEOREMOFE RN S, VMW IFFEEREIO U a2 B L)
DPPH 7 ¥V A NAEEIEMEICA DB KT SN 2R L2, BIKIZOWTIEL, VMW O b~ kY — A3
A, D ERBLUOBOERICEB W CERHME L /a2 (K1), BREFHMIIOME R4 EmNT — 2 MOk 5 72
W, IAEIVBBIOBBMELZINELZEZA, FAE I VBEARIZI VMW ICBWTELEL 2o, £z
VMW O b~ kY —AOFERIE, —RICERLVWEREOND L ENTWD 12-15 DFEPHICE TN TV D70,
VMW IZE o TERLTZ R I A b~ FEFEE LI b~ F Y —=2ZOBWBENTND Z VRSN,

(2672 b~ P 2— VIR LRA~OMTE~ A 7 nowH (s, 2017)]

VMW IZEIT 5 U a8 LUV L-AsA FEFR1T, tMoORMEEOZN LI L TREL2o7 (K2). VMW T
U= ZNPRBFRRERF T TH Y, B OWIPOREHREIREDY 452 CLIRIRThHolclod, VaXvBLY
L-AsA DAL AR SN EHEER SN, 70 F 2 VB, BREER K OWERE I IMTERIIC B W T, AREAREN
RN o0, BRERBRICE W T CC B IO MW IZHKL ) OSSN E <, VMW (TR R OS82
EWFESR L 7o, ZOHEKNE LT, y-7T 2 JEEEE (GABA) BEXONI 7T =N S L-feeEnExbhs.
MW DOHEFH T R X =N E/NSUVMEL 720, MW 2RI B LEEEE 1 g H72 0 O 2L ¥ —1F, CC & ik
LT58%, VMW &L L T 57 %F N ENHI Sz, A7 —AT v I L DG 3 X —DhR{v 2 &
%E, MW IIZBEAEDOBEMRE & i LT, RIBICT R X— 2N T& 3 MREMEA I S h b

100 100

b b {
b
e Of a Lot
S e f £
NE £< 8
(N 27w
g A
20 20
0 0
cC MW VMW cC MW VMW
1 hv kY —2AOEHEIMN 2 U aRURRERE KOV L-AsA FRAFR. BL72 595/ UF#IZ Bonferroni

HBICL2HEZE (p<0.05) HY (n=3).
4. FEDHLESBROEE

RIA4 b~ hORIEZ VMW T2 2 L TEWER RT A4 b~ FORIENFREE 2D Z E 3RS, 7 v
¥ b~ hOWE=—XOIRAHFES, R v 7 b~ hOFREIERIC L D BRERO L2 5
AEEEZ R LTz, b= FE 2 — L2 20T, VMW IO EGFERE N -T2 DO, BIRSCEZRVF—HE O T
EMW L0 8552 E0RENT, =T, MWIFEZRLXF—ThV, BHROBRWVWIY N2 —LIZNMTTE%
ZEND, P MEa—LOEROHEME RV 95 ENEZLNE. S%OMELE LT, o st
b7 E— 3 B DITHREMER R AEM & L TREEZ BIET 260, A7 — A7 v I L5 L a2 MEIBIC L3
72 JFEFD K EHHGAH OSSOV TR 5 Z LN E L 22 5.

PR OAWIEO Y, REMEFEHBRTAE DO O OMImENRHEE 77 v Mez T o R5E2% () o4 -
TN OSEREAFSE) 12X 0 FEh L7z,

SE 3k

Orikasa et al. (2016) [Drying kinetics and quality of tomato fruits dehydrated by a vacuum—microwave method] , [Acta
Horticulture] , 1120, 375-380.

s (2017) I~A 7 mEaAWVicfi L b~ b Ea— VIRHHEORF , [THABME TSR], 64, 471-475.

E&/AN

WEEE S FRPE, EMLEEDEIN TS 2014 X 0 EIE~ A 7 ai-CimaRaMNR 2 U7 sy 15 o @Ak E b
2B DRI HL Y A Te.

{EAT: T020-8550 & F IS M 3-18-8, E-mail:orikasa@iwate—u.ac. jp

nEE—% . ALK PR AR TR AR, FRER =T - BT 2012 45 30 RERiE BIS TR R T B ORI SR
THENCEY #HTe.
fEFT : T980-8572 A TH B X 47 % 468-1, E-mail: kazuhisa. kato. d8@tohoku. ac. jp

WMEINA : JHFRFSEEE, PR - H WL () .
fEFT : T020-8550 ‘& F WAk - 3-18-8, E-mail:uzuki@iwate—u.ac. jp

BT : o5 FRA BRI - M /B B0, FINIRREASS. 2012 L0 MRl E, HEM, A & ChREERIICER Y

FHTe.
fEFT : T020-8550 ‘& F= LAk i -1 3-18-8, E-mail:mok@iwate—u.ac. jp
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Farmer’s attitude toward the introduction of new agricultural technology in the Sanriku coast area
FRMGIN A - AEREAIEE - B 2 O
AT RPRTI - PR - MR Af HEE

BEE T L WEZEREEIN 2 HBIZEA T 572012, ZHRFICB T 5 REDHBEAMAEAICY ST 6E X H2E SO A
U7z, ZBEIREOERIE, HEOMHmE U TY A7 RO 720D M HD R 2175 FRIVRFETH DY, FRLOE
@RPe s, MOPDLTERETEIETHLVWFEEZID AN HEINED i8R > TW5. FEdoE AIZH < 380
MROBNEZEZDREREL L, FETH L FROVIREE 2kl L DDA o 18 DEREOHEAN®, 5@~ 2M#HL
S BN EENT WS,

abstract : As an approach of our activities to promote horticultural production in the Sanriku coastal region of Iwate prefecture,
we investigated through questionnaire survey the decision-making factors of the regional farmers when they planned to introduce
new technology. The majority prefers to grow a number of crop varieties, each yielding small production, to reduce risks resulting
from one/two-variety large production . The farmers are wise to utilize existing equipment so as to employ new technology with
small investment. Since many farmers suffer from a shortage of labor, they are not positive to introduce new technique/technology
unless they are supplied with sufficient labor. In other words, the solution to overcome a shortage of labor with new technology

is greatly desired.

1. EL®IC

ATEEZBENFETESREEDND O FEL TWaWzd, FHXRMNIZ —IREEANDUIFA . BERT T O REERE X
&, HERISEE AW ORREAHLTH 5. RHO/NLMKX TIE, BEEAY V77— L/NKDELAE T & U RfE
DEIH, BEAHT SNRREZH/TNEH, —T, REKFHPREES & v o Mgz & HE U 22 A TW5 [2].
EEIZREIZ & 2 REROMFPHL <o TWESH, ZHNFEOREZHERT 5 20T IZEZERET & 2 R4 2 80
TIENEETHD. TARTTRFERESED O KB LMIIEI AT H, BITEHTO L2 W TEE STV
WMTIETHD 77037 7 — LU 72 Z SIFERICH LW, Zofl3MECidd 25, K0 EiAZE 515 EZER
Bk z® e, TN OAMPRXOAHPDLEWARTITONDBENH D, AKX TR, EZRE2ETT L7
OIZHE, B, RFEOMFEERY, FEREEDHN TR U WEERMZRZIET2HIIROSNTVWERRIIMTTH LN %,
ZHERREOHREIINT ST I Moo I 2 HME L.

2. A&

HEMO PRI XEFICLDT 7 — MAXTIT, TOMETIE, £9, F@, MIE, 806 X OHEERE, BX
& U T OREMBFROM, FEMAPEA L EBRVPENEFEZ SN HMEIES JCHEMICH T E2FZHIZONT 5 BEEOA T
TV —RETHHGS 2%M 2% 72, 2D LT, FEfPEAICER L TOFE 2@ RA, EEOERK, AN ORI TaEt
7o FAEIX 2016 57 Hh o 8§ Hitdr o7z, fEHUg e LT, ZEREHITNO S5, HEFMAT, KERET, BEaisHT %38
RU, BRANOHFAEIL, SiMEETATT o7z HilDH 2RI, EERA, FIXZTW, W00 ERERICIEEE
GRS, MBRET) —X—Yy T2 o TE Y BRMEPL W AIHERE~DT v 7 — Midfi B & CRILEREL 7-.
[BIGIEIR I E OFFLIT K > TRE U8RI K 285X TaEE U7z,

3. BREER

72— b OEATEIZ 67 #B, [\IUEL 52 ETEINEIL 78% TH o7z, 10 R D LA TR U 7= £ 5 0 el 1% 60 % T,
BLIE, FBUE59%, M 41% TH o7z, HEBERIK, E342%, 2ENABEDOIZE 23%, T OMIAL T DI 35%
&, HEERRRPEEFEIL OGP o7 [1]. BEED UZRRO 79% 13/KH & MMz i AHEL TE 0, ToEE&0HH
RO FEEZNENIKH 69 a, HiEM 462 TH -7z, TRTEROEHFEINETEY 1.8 ATHo72Z eh s, M
DEBECHRBIRE 217> TOWBEENEVWEEZ SN, F/, RN U, B8, 5, HEE20EE: 16
RO S EHIZDWT, 11 SEIZDWT 50% BAE, 9 FEIZDWT 70% ML ED BRI REREBRD D &[S L, HiskofHEm
EUTHMEDRRET, HHOMKEBPRAKEHITLE Y A7 2T 2 FROVRHE21T> T\ Z AR I iz,
HEEE2FET S 4 DO%M, BLC, HMEATE2ZEXH2HAETE 8 20XMOBEE2KTHFL
eZA, THLWZEIEZRUEDL L, [HLWT AT T7%2F25], EARZEBHALEZV], [£bo
Ll LAV OHHTRENSGSWENER -, THREEM2 A¥2d 5], THEMiz®Y Ahd],
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o FREBRLCOBANTHZ ), MEZEDL2ZOHICTRLTVDS ] OHHATREDEHWH
EMiEMEF, IDIY PEECH2 | OHHTREPEP oD VEFD 3 HFIIRHT oK.

T L WERESEZ LD ANZZ WIS DBESRD 70
B, EOXIBFAEEZENS P LOFMITH LT, MorD
FRBEHNS EEZT-DIL68% T, BEDELLIL, FRLHD
BHEP L LB UVWTFEEZMD ANSEALH 72, £
DS LEMAEDHFFIZT2MA S EEZIEE1E33% &b
Ehotz., —HT, TE&Z2,hNIE ZhETERELTY
T-AEMI DI RIS R 570 & HEFZ A Y v MDD H LW
REPRD NPV S ETHROBET 20 LORMIZHLT
X, BEEFED 49% PEELBWEER, BT
LCHEERZEMR N, T2t EZXZRIEZR W
D 49% D55, [MENEL D - 72X 20 HHALLT 25
300 HFIBAT £ THARET, 500 HAMERET2HIE L
{7 TR BT IZTERRI T H o 72 (X 1), AR 12
DNWT, HEEITHOHEITORVWHOAREEEZY Y - K1y
b=—D U RETHRELZE IS 1% OEHIKTHELN
Hotz. BEEITHIHIBY2EROEHEIZ, BE2Tb
BWHOZNEIDEL, TOEFRILT0BREETH-7-. F
7z, WFATOFRG o NIEREDOE S, FEMErRo s
X, OO VERDOEHEIDENTINIZDONWT, HEEITD
B, ThawHoAEE2~Yy - "1y b=—D U RET
ME U7z, EEEDE S 1% 1%, FEMgu&m, sX¢, 0
DL D ERIZZNTN 5% OEIBTHEEREZVBRON, £
NOHSRTAENVEIDRLDEEEZITS LRI 1R 5. 35
BHIZOWT, BEERTOHLITDRVWHOEREEZ Y Y -
Ay b=—D U METHELZL ZA, 1% OEHIKTH
HBEND o1, WERITOHRTREEHNINELL, HEE2TD
RWERE OBIHR E BB HMNIEBE L L 2/ THho72. TD
MDHNFTIFERENRSBP oI 05, Fd#E<L,
P& Wm0 5 EARD D, HEHVHREFIZE, Ed
ZPITIILHEEIZ A Y v MDD 2 L WA 0 E
29 HMEANDD.
SBERBICBWTIE, NY AR R XL TAREREED
FHONTEST, Fiffd XL Lz ETOY A7 HHOR
Gz E - EFETULRVORHRIRTH 5. ZHERREAD
INTI AFREEFA O ERE & &, TSN & TR D N
7 AR O AKH, F 72 1%, (HINATE O T S O 3RS & B
OoNFEULEZ ZIFANSD] LOHEMTIE, ZIFANDS]
12%, [3217 A7\ 58%, o5 572\ ] 30% D% %45
7. [ZIFAND] EEZRRIZ, [ZFANDS L EITHID
e UCEEZRE D] OIEMZEMU, WEAA T OEE K
THRLZE 25, NERBEXFORZHIATSHD] &
PERLEVEEESEZ (M2). —H7T, ZFANKW] &
BA-BRIZEOHHZEM L2 25, MEOHRMETT
—M] L DREIFIL 63% T, HE2NMOEIEDE LZ 3 512K
ATZ(E3). ZNSDRIED»S, FHETA L O MBI A
BAD 1 DOHTHBE VR 5.
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4. BBDYIC

ZPRIRRORED, FEEYOLREHADEREETY A2 25T 5, FROPKERNAMNEZ ZDRNERZERL TE
DITIE, RERICLDMEEFEDORMBATITL D ) A7 MY, BHEIZHE U 72 EH e B e CHSEHRDDEETH S 2
CEDPFNE LTEITOND, £z, GRAKEEEZ LAVWFROVERESHEIZS 226 L0Rw. LrL, EIERSH D
FLOWBI 2 OF IO S THEMAEL, BHED FEICFEMAZMA D%, GOIITE o FIETHEMESH 2L TWH %
PEPOEDR o7, 22T, FROWREAREHELADPS, BEEYHM/ERLEY 7 PLTW HEEZ XD BEDRDH
5. F7, HREOERLS LOHEHIORDERELRMETH 5720, D a R~ TR ORI 2 EAlDREFEA K
HONTWS, BRITHD E LD, TNETOZHEEROIY A, BLY, SEOFEFH I L TWEZEZVWTNSH
BREDSHZIEHHAL LFET. 0L T30ET. 5B LALIBHVWAZLET.

ZE X
[1] BRFEICET B8R RAMOKES (BodBI%H : 2018 422 H 1 H),
http://www.maff.go.jp/j/tokei/sihyo/data/07.html
[2] IRER - 757 (2014) TETFILIZ BT 2 HR M S AR OB & 28, TR 2350 ,vol.33, No4, pp. 437-440.
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Development of the cloud computing driven automated fertigation system.
B ¥R R R

AL — by 2« Ry FU—7 X, 2BIRKREES

BEE - ARRCid, v— bl w2 - Xy bU—7 R EPARENILFE THISE L7z, Bk ibhn 2 A BA IS Hli+ 2 20+
g 27 0 T8a7 7Y ) OBEFRBE, A5 T U H T3 L 7o MReE2S IR I & ONE RS SRHI o A
IZDoW Tk 5,
abstract : In this article, we present the operation principle of Zero.agri, automated fertigation system which developed by
Routrek Networks and Meiji University, and research about high-temperature stress mitigation and two greenhouses linked
fertigation control.

[ZLC&HIZ

HKBEEDFIEL LTA AT /L TAEENTETEAKIS, 38K 2K & RIS 2 280K TR~ & b
L, WA CIIEEICER LooH 5, —F, BATIIEEZ2BKENG CEHKREOMENTE TH -T2 &
H oo THRREHHEEEOLE RPN EN TN D, £, BARTITHESEEHEOBMIEABRA S CE /R, BRI
BE e L2 ikwbhnbThd, 2T, b—hb v « Xy hU—27 A TRHBRE L LF T ikt
FofEa HEICHIIE T 2 8IE LREE Y 2T A T a7 7 U | B3 Lz, 22T, BHOKFEE O T&BHEE#
WEAO DO AR EE) OXRICE Y, 2014 4 & 2015 F 25 T REERTE BT L 7= R F s IR
3 L ORI SRS OB R AR~ D,

VAT LOWBE

A% &
T H— -

I

ATH 2FLw b

X1 a7 7o
Atz o t— - BHv o —0FHEE Tz s 7 7 R CHIEZRET 5,

a7 7 VEE=4 V0 /7 —2%52Tr 7 v REIZREL, TRICESE 7 T U N Lox oo TRERIRIME

BERE LAIET 5, RO DU afiEa S8, AVOREEE G fIRETH S5, 1 IRERIICIY K EEERED
AL A FIET 2, 2 ERETR T, Z IV E IO WK X ORSZHIAE Z FTREIZ T 5 & R AKX & RE TR 3 5
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ZEICRY, oDV AT A THIE PR AR A A T, TR Y — T ERIE T, Ky (RREK ). T
EC, HEFER, HIROFHUA TR TH 2,

EIRE

VAT LD HEIEE, RHEICE LWEBREEG T ThD, VAT AEBEMICLIBE 0K D, AkET
AR BIZHBIT 5 L REL, BT v vV BRER ST DR ER DL Z, KT v VIEKELIZERL TH
51 BOREEKEEZRD D, X, (FOOEBAT =PI Lo TELTHOT, HRASEE=X) 7T D
Zlicky, I,,M%IELTuKO Ly HEKPEImEE T2 &, @QRcrsd, 2ok, HHKNEHRE L BIE 5
AR 5 X 5 AR K &l 5.

la= IpERp

HAE AR OIS, 48 ReIEGA K RERA L T2, EEZNEMZBIE LEET L 2 L 2R LT
WD, TOX D RBIETH LN DWARE K13, 1EMREUCELT 5,

1) I, =Kl, (2

fth R Hf S BRI

KBS, [ CHE, R CAESm THIUEMO T A Bl A RTRE T 5, MRl E B mTEINT O & 2 S e &
OErT 7Y (Mother) OVEKFREE . FERiE H TR ORZBRAEZEOEr Y 7Y (Kid) IZ#EAL, ¥=2 v
U 2385 U CIE % bl L7=, Mother OJE/KIRE Z, EMOEBENOHETH D 22 HELH T Kid (2@ H Lz (K
2),

RS EHE T, Kid N7 ADIE (1094kg/a) 7% Mother /N7 ZADINE (1144kgla) SIEIEFRSEE 7272,

4/1 5/21 7/10 8/29 10/18

2 Mother OWEKFRZED Kid ~Oii

1= o SR il

Fa V7 VER~DRA N AR T D720, SEASTHRIND B, K[UEREWERLISE ORBIRIEELY T 55
TR HRIE O B AAVTERT D% = &7 U AEFE AT 2 TRl L7, SRR CIIm o 3 5D A W =X L &2FH LT
WD, 1) REEREMES KR T Vv VR EOEERETRIE EERITRIR LT, 2) (B0 RFERINE— 7
MNI2HFZ AL 202 AlZH 5, (Okuyama et al.,2015), 3) RAFOMICEBRERIRICELIN TS, MOR
AN R E RIS HAIVUSEIBIEREEEZZ T2 W UNR, 1998), Z OHlTIx, 7:30 205 10:00 £ TO VKR
M 23.5C%H ERlo72HO 12:00 205 14:00 £ TOBIEUHBEKOHL LT D, IV LoxEEE, R
T AN L, YANCERRRE 2 O CHEMICHG T2 (K3), ZofEE, &ICH CREOREREZ IG5
WIS, BRI T IR 4614 30 /0D 40 A OINEZ, 35 15 40%E0 L7 (1K4),

B %] [ 8 [ o [ 1o ] 11 [ 12 ] 13 14] 15 ] 16 ] 17 [ 18 [ 19 |
EE RS BERE KERE EliEiRE

3 AR 31T D RIS

— 100 —
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30 o 110 o
~ = RE—F (1393 kg/a) 7 &
E N i mmEy | e
é‘n 20 :.X ., S -_“ 0.5 g
1 |l E
E; 10 < 0 gg
m ) <

(1025 kg/a) a8

0 ‘ ‘ ‘ ‘ ) | o

526 6/15 7/5 7125 8/14  9/3  9/23

4 F =0 Y QIR KT @ik SR o %) R

6. F&o

Ta7 70T, ETOT7T—4R7 70 RIZEMINSRaRERZ L, BEILROEENRS R &, RETH
TR EDOIBT =NV TNEA LTS - FHATEDZ L, FlCPR LT A AT 0l T ARREIZE
TOMSTHIAREE R Z &, BERHIEE 2 57 K ED L A7 Ao DEES U0 s 4 FIc R R Tx A2 L7
ECICT HAMIC L W IX U TRIREIZ R o o RN S 50H 5, KU e 2 g 25 2 L codEEa X s o L&,
WEaAFOAHETH D, VAT LEANICLDINEHLCE ITEIC LV T e B E R R

BEMzZ T,

SEXH
/NREE (1998) HALREERBRIGAISCH S, 93 1 51-100.
Okuyama, Y. et al. (2015) J. Agric. Meteorol. Jp.,

ANREE, RMBINH, iR, BELYEE], AFRIREE

Jb, 5(2), pp50~56. (2017)
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Technical support to promote brand vegetable production in the Sanriku coast

MM - MBI - P E

B SRR ORBERNHICHE LFE LT, 7 yd v s bv b, RHLI=A Y 770 —, EKED A FAOHKE
EXDERICMVAMATE 2, 7 vF 7 b= TR, IWHENZIER T 57-0OFMERET 5 & L bI, B LW
THEEBRE L, RIHLI=0 ) 77 U =Tl EEHOKIEN b I 2 TIRT 57 V2 ¥ L, PR L BG4 R
Lice BRREDAFITIE, b Auddiith & Rl 2 A Uiz il 2 s 8@ 2 BR % L7,

abstract : We have proposed cooking tomato, summer-autumn strawberry and young cauliflower as a new brand vegetable suitable to
grow under the climate and socioeconomic circumstances specific in the Sanriku coastal area. To introduce these vegetables
successfully to the area, we established the cropping scenarios of tomato and cauliflower cultivation to assure long-term and stable
supply of the product. We developed simple drying technique to make tomato powder. We also developed a new, low-cost cultivation
system of strawberry using rice chaff for culture media and non-woven fabric sheet for a culture bed.

1. [FC®IC

SRR RERIEIE Y T AR TRV A RIS < <, KBRS EICITE S 20, — 0, ERWMICE M
IR R R E 2 A L, FEREEMORESITE L TWA R, B @Y, BEEEORBREN DN Y, e
RFNCAFNRER G H D, S DITERYSEHTIIH - e & 20 5 KBIO R - s EAZaife & LI-FEOREM
VREE LV, B TR = R B - HUOSOR AR = et B PR SR R EEE I, 2 5 L7RE BB LC, (INMiE? &
<, BIAEMMBDRL, PORBROBVIREZE CHLERY MO DFEEBEDO%E L EEREZX > T 5, ZORENL
BELT, X T bh~b, BEREVATFI, REVI=hHYT7T7T—%EY LT 5,

SRR RIS OREREL T, Ol EOMEAD CTHEETH D Z ENHIAL WD, BIFE, Fl oS,
WS ODPDFREBATHHERTHY, MEL L TRETEIOIRBICE ST, TITIHEINE TIZEDY M
A TR BN BRI TR D B 2R T D,

2. U9x2T b FOUGERYEK & TR Al

7 wX S b MIMBEEICE L- MR TH Y, BERATE EEUC X - CRIRSCH RS 23 9 & D
Wnd b, THEO b~ MY — AT, BHECEHEFZEN LD =—AREE->TWD, ARALMEE, &8,
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4A158 6HA25H 6H22H 718 24 48150 6H19H 6816H 6A25H 22
5A1H 7A5H8 7A1B 7AH118 2.7 5A1H 6H298 6H26H 7A5H8 22
5158 7H148 78R118H 7HR20H 25 5A15H 7H10H 7A78 7A15H 2.1
681 7H27H 7H23H 8A1H 25 6A1H 78H238 7A198 7H28H 2.2
6815H 8H6H 8A1H 8H12H 25 6H15H 8A2H 7AR29H 8H7H 22
7A1H 8A19H 8A15H 8H27H 2.7 7A1H 8A15H 8HA12H 8H23H 2.5
7A15H 8H31H 8H27H 9H7H 2.6 7A15H 8H28H 8H24H 9H3H 22
8A1H 9H18A 9H13A 9A23H 2.6 8H1HR 9H14B 9HA10B 9A198 22
8H15H 10A6H 10A2H 10A12H 2.5 8H15H 1081H 9H28H 10A6H 2.0
9A1H 11H2H 10A27H 11A12H 41 9A1H 10A26H 10A21H 10A31H 2.8
9H158 12A3H 11H20H 12H25H 8.7 9H158 118198 11A10HB 11H29H 4.9
108 1H 2H8H 12H30H 4A17H 23.9, 10818 128298 12A118 2H4H 12.8

— 104 —



FERTE 7 2 — L% ¥ U R ZARF L URT 7 A 2018 REESE

EOEMBEERBR 21TV, FOREH b RIRBIRNE A W IR 2 TR 257 L 2% L=, B 30 o K
BRI AKEBIEE 7 V2T, WA &Z0EEZ TRILEZ (E 1),

TR LA (128L) ERAWCTEW L, AR 2 MEM LI-H 2 IO T 282 E Lz, ROE
MR DORAE H KT D UNHE H @ 30 4EH] D), 30 FMTled BV, Ik biIBVVE, 30 FHOF 4 FE (FEHEFEZ)
ENAIZ R LTz, EROBHFEETIX, BREA N 4~8 ADYLA, IWHHETRBBLZ 50~70 HEZET 5, KbHEND
EHDLVITEBVEETS, LT 4~6 BRETHY, FEREL 3 AUT Tho7/z, BHAN 9 ALKICAR S
&, INHEE TO RS LOEEENREBICIAL, 10 B 1 BB CIIRKRE L BOBEFEOZAEN 100 BLLE, FxfmzE
W2 LT 24 HIZPER LT, HARDO N T AFRE T, BHEIG IS CTIHER N R E Y, FFExEoH b /NS Ro Tz,
FraERNeBETDH L, RENRNEELZSLICIE, BHEEETI A LUET, NUAFEETIE9 APE CIaBmM
WHCThHD, TNLVBOBETE, BMEAHOBREZRD720, HEICESICY TR SN2 Ed 5 i H
DVETH D, MEMEEZTEHR L E R c&iE, mHEOREROEN Y SERETE S,

RBEENAOONTE [E2) CIHINERR 41 UER] ITHRTI0 HIEEL o2, Fx BIhoMm
ALV U VERLIZIERETH o, FHAMEL VAL E ERCAZE T A A RAR L, 0 SR
LG, 50 ZAF VU VEREERD2AETH D, MOMEIINEA TR E D HOBRERNIZE S0,
HWECIH N OMERD D,

BEMEVSAFORASRBIEEEDRRE

ZRENRIFEOKIENMMELS, & IR L © BARV, — 5 TA AR R T2, B SO FE
MzRE<END, ZODEOEBREEED EMOFKEHTHET 2, 20X REWOFlE LTEMKE Y A F2121ER
Lo EMDRKICOT TENOA FIAEEITEIR L, PER T EEERA T TOREEFENANLOBMATHY,
Z OMF&IEEA F D 5 ERTRIC 7RI 5,

A F NN E RIS EE 2 AW D ON—A727%, 10 77—/ 4720 TEEBH LW ) RS DS, kg E
\CE > CRERBRECH D, —FETHIICA FIRIFICEY T AT, 10 77—V HAM 28583 E OB % H
Lz, ZOREETIE, BHEEOFHICEEND D bARGHZRHT S, bAasEIE LAk + (HoBL
FRIFREICKBEEEE 2 L) 222 70% 30%REITIRA LI DT, U IEShFRETINE & 85k 4 15
ET D, BN—I R0 Uk EOMIRETHUIZ ATl 3 i 0 — 1272 5,

TIAF v 7 arTHICL ARG E R AA—T 2 AT, A FITOEFRLNZLE A, SEMOIED b 2k
B CTHRBICKRE DT, TORRNPBOEFDENNIH D
ZEMy ol N— 3G EEEKERBINA 2D,
MRNE D ITHEICEE L CRRMENELS s, ZO7H/\—
7 TIEBEIICRBNNE Z » 728, BREIEN D b Ak
FHCIIRENNE Z DIz otz (K 5),

WINZT T AT v 7 a7 FORb VICARHAR THER O3 E;
Ry REES T2, RATORE D DB L, KULER TR
HIRE N TN - 72, BB E O TIE, B ok EiaE CHE
720, BEOKEKEETIZbT N Tho7z (K 6), kEEE
OIETIE, Y T3CH, IRKTICICE L, ZOHRIKT
W&V, HOMBRIZEWEH (7255000 | TIE, R~
ROIRER 2T HIZHERTHEICRELS notz, BLE, FEL
<IEFH (2016) Z&MBEIizuy,

ZORESEEIL, B CTEA F ISR RO T NCHEIK v
A X InBEE L AR IS THD (KT7),

D L

15
0:00 6:00 12:00 18:00 0:00
B %l
B 7. BIRY A Z rREEMEFIA LT 3 BRICHE
6. FHAT Y KL 75 AF 7 =20 7 F O MR B B T RAAT S 1 & b DO
DL (M, 2016) ot

— 105 —



VERITE) o—/3N) ¥ URAKELLRY e
FiEgiieE 2 = P FEOW A 2018 FEEEME

5. HIELEDBER

2017 EOHIT 7T A ERIOEIR, s HOHBARR LEMZR LY, BERRETH Tz, ETHRZX S I ZEDE
TR DOFEAEEHN, BAENTH ESICRKREWHIEFECTHY, EDO L S RRFERE%EFICER L CGRIBICEDL Y
ERHD, 7 vFX T e NEREY A 75T — | IFEMIE N ARE T, AW CH RICER CRBRF S L T& 72,
L LMEE ORGSR & ICEM CEMMNER W EELZ T2, Zhhd @ E CHIMEO @ W AREE B 97121
N AFEENVIETH D, T, N AL NS & FEMTHE LREND X 5 e fiak 2 A8 e 5 AN,
I X b NOREV DY 73 U—OREEIE, WETBREO AL T AU RATHSTH D, Hilzeidimied %
TEXDLETBET, FIALRL Rote T AR, X O F M i/ EOIERA X5 Z ENEETH D,

ETRI Lie b A, 724 F I TORIHEREB D720, FECIED FIZ X - TRLEHIECIEE O R, B
LoD OREHE, KREREEZEZDULENGDIEAS, EERERZHEDRVTEREME T2 HFNRRNND
LI, BUE, Z O S A LI2AEEPAIR TREBAERTRY, 20/ UNUEBAEWVIZHELTWD,
MO T O/ TETRoH VS bHMRIN WD, BER EORH L 3E L83 L CHIH L T
7212& 720,

S 3k

[ H (2016) DA OEEMZFIH L-E L0 A F a0 @85, [ FaRkER] , Bljas sveihs, 469-477.
[if] - A - I (2017) T=RRINRICBIT 2R ED Y 7 5 T —OfFR L IUHE OF 2« K8, BARBRERS TR 2017 FRERSHERE

=H.

[t T - 75 - R - R - R EE (2018) T =BINRICR T D7 v ¥ 7 b~ b OMER L i B Eii oM , AARER LTS 2018 £4[FH
KEHHES.

EE5BN

MBI D A FRT =Rl B - Mg A i % B 2%, BEPITRR 2R 5E. 2012 45 XV [ERi s H, S, AZE7% & CRZRELCTR Y M.
{EAT: T020-8550 ‘4 FULRH EH 3-18-8, E-mail:mok@iwate—u. ac. jp

SO0 B 5 TR, BN ZEERET - W L (R RFHD .
{EAT: T020-8550 4 FULERH EHA 3-18-8, E-mail:uzuki@iwate—u. ac. jp

WEEE &5 TRFPET, SEMTEEMREIN T 2014 XV EE~ A 7 a iR RAMNR 2RI U EED I T 5o @it
B9 2 IEENCE Y fde. (EFT: T020-8550 & T IR - 3-18-8, E-mail:orikasa@iwate-u. ac. jp

— 106 —



VERITE) o—/3N) ¥ URAKELLRY e
FiEgiieE 2 = P FEOW A 2018 FEEEME

TR EHHEFIZ L 2T 2O m EABHE i

The advanced non-till crop rotation supported by fertigation in greenhouses
ANRCEE L MR RN 2 - B SeE] 3 - ARG I 2

VPRAKIEI 2 TR AR — Ly s -y b=,

BEER - R RS LT, IERE 2 K CHO MG 2 HIETH D, #FE, EMATOEIEITN S0 T, REHEREN T,
HAHEEDRBY, KIEOEN 2RO b5, SHIZ, MEHT 22 L TIEOAY 2 5EHHAEY 42, Zhb e
2 EOAFEA T BT RIF TR %, FERTmE O NT A TOHEIEER THAG L7z, 2O TIE, ChETREDF
VU EMADEY LY T OEENEIT TH o 1o, FEEROFR, BEX =2V ) +KA VI A+ZX RV LY U +RF
RY LY DI X DEAEOIESEREZ, 10, F20 )V ROPHRLMEE TR TE 7z, BETOMEND, B,
S 7> D ABHE w1 E O AR 2 FHIE L7z,

abstract : Fertigation is a method to apply nutrient diluted in water. It does not need to apply initial fertilizer before seeding or
planting, so that it is possible to introduce non-tillage cultivation. Non-tillage increases numbers of annual cropping by transplanting
introduction instead of seeding, and shortening period of greenhouse resting between before cropping and after cropping. An on-farm
research to evaluate the advantages of the technique in a greenhouse was conducted in Rikuzen-Takata, where the annual twice
cropping of cucumber and spinach had been conventional. As the result, four cropping of cucumber, lettuce and two times of spinach
was established with once cultivation after cucumber. The economic and labor advantages of this result had been evaluated
depending on farmer survey.
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Rikuzentakata Global Campus as the Door to the everywhere
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abstract : In this article, we consider how to enhance the existence value of the Rikuzentakata Global Campus. We use the
metaphor of the “door to everywhere” as an ideal way of existence of the campus.
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