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Improvement of method for predicting heading dates of rice plants
by finding the optimal averaging period

Toshikazu KAWAKATA
Tohoku Agricultural Research Center NARO, Morioka 020-0198
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j=e+1 j=e+1
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= T HE AR R S A v v a7 — 2 (ELGEEETBORF, 2009) LTk =
— I (EMBEETES, 2007) 2T, 1 km2 A vz a— R, (ERFE RIS, M
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FHEROBENL DN ERHEREIND, T T, A OERERHENOS A v o 2l
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max (k)

. 2. AK)-hky)
hs(k, y) = "0 (5)

2. AK)

1=1

T, kL, ERFERHEICEIV RS2 E (1~21), hs(k,y) 1%, ERERHIETER S k
DOFFFAEF S y (B2, 2017 #F1X 1, 2016 1L 2, « - -, 2011 T TICEIVIRD) 128
FOHEEHRE R, | IIERE R NO 2 v v a5, AK) X, 1ERER RS S kD%
DHFFEND A v v 2FK 5 | OFERE knd), h (K, y)iE, 1ERRTHEES k0T OHIEN
DAy aFEG | OFEEES y IZBT M EHEER, maxI(k) X, 1ERERHEERS k
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VERWIZR R s O HEE AR A & RO B H 0 " EHF 5382 (Root Mean Square
Error, RMSE) #&HHE L, HEEHELZRIET 5,

kn yn

>3 fhs(k, y) - hsk,y))

RMSE = 4| X2y (6)
kn-yn

oG, hs(K, y) i, (ERZE TR E kD BB AT 5RO, kn i,
(ERZR AR S ORE QIHE), yn i, FHEERLORK (74 25T,

VERSE R M O HEFE HIBE I & SERE 0 B A O F493855 (Bias) %31 L, HEEHIEE A Ol
0 % BIET 5,

kn yn

> > {hs(k,y)—hs(k, y)

Bias = £22 (7)
kn-yn
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3. #E
3. 1 FFHIEH FHEHTEALEFFEREOFR
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HAEH ST D 30 AFVAEHAEH, 2017 4200 10 4RPAEMAEH, 2017 4R 00 b AR HREH I3,
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1. Introduction

One of the main issues involved in land development is the effects of changing land cover, in
particular changes in forest cover, on local water resources. While there is a general consensus among
researchers that forests in arid and semi-arid regions produce an overall net reduction in water availability and
groundwater levels in particular relative to bare soil or grasslands, such differences are small or negligible in
wetter regions or during periods of heavy rainfall (Farley et al., 2005). The primary aim of the current study
was to achieve an understanding of the way snowmelt infiltration and seasonal contributions to deep drainage
are affected by forest and grass cover in temperate, water-abundant regions.

The method selected for investigation in the current study is the so-called “natural isotope tracer”
method, which has been widely used to observe soil moisture seasonality and permeation (Allison and Hughes,
1983; Bengtsson et al., 1987; Gehrels et al., 1998), identify the prevalence of preferential vs. piston flow under
different ground cover regimes (Allison and Hughes, 1983; Sharma and Hughes; 1985), canopy interception of
precipitation, (Saxena, 1986), and variability in transpirative demand (Gazis and Feng, 2004). The current
study aimed to identify differences in seasonal inputs between forest and grass cover by comparing soil water
isotopic concentrations to that of local precipitation, and to understand water discharge mechanisms by
analyzing the relationship between *0/?H concentrations found at various depths of the soil profile.

2. Methodology

The study was carried out on the undeveloped section of the Aobayama Campus of Tohoku University.
Survey sites under forest and grass cover were selected at 8 locations. Soil moisture sampling was carried out
in two stages; in the first stage, boreholes were excavated between April-October of 2017, spaced several
months apart. A second, intensive period of sampling was carried out at 6 of the original 8 locations from April
16 to 21%t, 2018, to better represent the infiltration of the same isotopic input across different locations.

Excavation of soil samples was carried out by means of a hand auger and a motorized percussion
sampler. The soil moisture content was measured by evaporating sub-samples in an industrial oven. Additional
sub-samples were then centrifuged to extract soil water for isotope analysis. The process resulted in a
temporary separation of the water from the soil; this water was filtered and isotope concentrations measured
using a Picarro water isotope analyzer (L2120-i CRDS).

In order to identify to seasonal patterns in soil moisture isotope profiles the current study considered
historical observed precipitation isotope data in combination with simulated precipitation isotope data
produced by the 1soRSM model (Yoshimura et al., 2010). Monthly observations of precipitation isotopes over
Sendai, collected by the Isotope Mapping Working Group of the Japanese Association of Hydrological
Sciences (IMWG-JAHS), were available for the year 2013 (Ichiyanagi and Tanoue, 2016). Using this data, the
IsoRSM domain was calibrated for accuracy and the model run to forecast 2016-2017 monthly precipitation
isotope values. Simulation of 2018 data was not possible due to lack of 1IsoGSM output for 2018, but the
overall pattern was inferred from 2016-2017 monthly averages. Additionally, monthly precipitation data for
Sendai, acquired from the Japan Meteorological Agency, was used to achieve an understanding of the
relationship between isotope concentrations and precipitation volume.
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3. Results and Discussion

Observations of monthly precipitation isotopes over Sendai collected by IMWG-JAHS in 2013 were
used to select the domain and resolution of the ISORSM model that would subsequently be used for simulating
2016-2017 data. Due to the high correlation of §'80 and 6%H, §'80 was used as the primary tracer in this study;
8°H was used in a supplementary fashion to evaluate evaporative processes based on the 80 / &°H
relationship and also to employ d-excess as a second-order tracer. As discussed in Waseda and Nakai (1983),
d-excess can be used to identify the different origins of seasonal precipitation and simplifies categorization of
precipitation into summer and winter seasons; the values typical for central and northeastern Japan are cited as
~10%o for summer and ~20%o for winter.

The 5*80/3%H relationship of the soil moisture samples and simulated 2016-2017 precipitation was
considered. The shallower slope of the §°H = 5.25 *3%80 - 9.38 trend for grass cover boreholes, as compared to
the 8°H = 6.67 *5'80 +2.41 for tree cover, suggested an elevated impact of evaporation on the surface of grass
cover plots. An analysis of the §'80/5?H relationship dynamics by depth also attested to the increased impact
of evaporation on grass-cover profiles, as the slope of the grass-cover §%0/3°H trend line became
progressively shallower with depth, while that for the tree-cover profiles remained relatively steady.
Additionally, it was observed that the isotopic concentrations under tree cover became progressively more
depleted with depth, but were evenly distributed regardless of depth for grass-cover. Thus, water under tree
profiles was less affected by evaporation, yet less and less of the isotopically-enriched water was found as
depth increased; this strongly suggested a partitioning mechanism similar to that described by Allison and
Hughes (1983), whereby transpiration and not evaporation removed light rainfall from the soil completely and
only input from heavy rainfall percolated deep enough to affect deep drainage.

Two sets of soil moisture profiles taken at the same time at adjacent tree-cover and grass cover plots -
two excavated on Sept. 13", 2017, and two during the week of Apr. 16M-215t — were compared directly. The
April 2018 tree-cover profiles exhibited a depletion bulge at 40-50 cm depth, with a 80 of -11%o
corresponding with simulated winter/spring precipitation; this bulge was entirely absent in 2018 grass-cover
profiles. During Sept. 2017, this disparity between grass and tree cover profiles was not observed. This was
understood to suggest that while ground-level evaporation on grass-cover plots and evaporation of moisture
intercepted by the tree canopy on tree-cover plots was nearly equal during summer months, evaporation of
snowmelt was more limited under tree cover than under grass cover as it occurred with a time delay after the
snow had already passed through the tree canopy and no canopy-level evaporation took place.

The d-excess values across all boreholes were similar, averaging around ~ 12%o below 1.5-2.0 m
depth in almost all cases. D-excess of soil moisture cannot be higher than the precipitation from which this soil
moisture originated; it can only decrease by evaporation. It is therefore very unlikely that summer rainfall, with
a simulated d-excess of 8-10%o, was present in soil moisture below 2 m. This finding supports the earlier
observation that both tree and grass profile sample clusters appear to originate from the winter 6*0/5?H trend
line and bypass the summer weighted average. Such a conclusion may seem counter-intuitive, since most of
the heavy rains in Sendai fall during the summer months. The author’s hypothesis is that the exceptionally high
evapotranspiration under both tree and grass cover during the summer months consumed most of the
precipitation and released it as vapor into the atmosphere, as described in a number of studies (for example,
Allison and Hughes, 1983). Conversely, rainfall and snowmelt originating in the spring and fall percolated
readily down to deeper soil layers due to relatively low evapotranspirative water demand.

4. Conclusion

This study was able to shed light on the difference in transport processed found under the two ground
cover regimes, namely, the evidence of preferential flow in the case of tree cover profiles and the prevalence of
piston flow under grass cover. The study identified the spring and fall as being the source of much of the soil
moisture found in the deeper soil layers in profiles under both grass and tree cover, but also identified the
differences in the ways that the two kinds of ground cover affect snowmelt, in that snowmelt is shielded from
evaporation by tree cover and therefore more significant percolation of snowmelt under tree cover can be
expected than on open ground.
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EE - ARWFIT ISR AR R o & — TETOEANBR S - AR EE (O bRRE IR~
nYx/ M) OXEEZTCEM LT,
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JRBACHEACE DY =3 ST O3 - BAETHIET L OB
GHERHE LR RREEED)

SRR OERI > TY » ADOFEFE AL A28 EORRERTET 27, FRx RKEAE) ST
U AZKEE L TE DML TRIT 2 Z &%, IR bR FEERE TH L, £, IRER
REEGUREDVGE T CHRIFACIIER ZIELS TRITE 287 AVRRETH D, HEITHFHREE
AT HiZE 30 FEMD U TS5 TUOFHF A LW H 2, KT — 2 7210 &2 O CIEMEIZEHR T
X % Asakura(2011)DET AXIHONT, KV IRERESTHICOEA T 20a L LT, FET
NP HNTEZE LTofER, KV IRIBICHEA TE 5B 7 VORI LT,

% T. Asakura(2011): Acta Horticulture 903, 1135-1140

[BFEEE 5]

Asakura E7 /UL, ARRIRTEFRBIE & R ARRGETEOMEI T2 1 FFREICFRE L, th2sRIRER
D—EL T LI HE S > TRFHH LWL H L HET A7 rEAET L THD, HRIAIR
HEEHACIE—6~12COKIRIZHEET S L X 1 O@ITRTEHECTF L=y haEE L, #EEF 1o
= MR 1800 1T T 5 LRI HBKIRN D REET 5, T O%ROMIBARIR Clx, [IENBE
Yriid C) 281754812, K2 0O RTLEIICERIZFES ORBIREZES L, BERE
I (GDH) 2—EfflciEd 5 & RFR LONMICE S, (AL Asakura(2011D)I3F2FTwiBARED
GDH #BiR LT, F7-. EEF L=y M 1020~1800 OHIFIIBATHI TH VD . MFIAKIR
& bl LTI 3 IR T 2 R CRBIRE LG 5,

1L UHIZ, Asakura €7 /W LY BATHORRIGIEOT —% ¥ v & HWTEHEEZITV., EEO
REROBIERICBIT S GDH OFHE S KOF 2RO T, ZNEETNDONRTA—=L L LI, %
DO LT, wEETEETFR1OET—41y FEFIH LT Asakura €7 /LD TR 2 54 L 7=,

Wiz, Fra=y iR EREFE L 08D Asakura T VOSNBICEF LT, T7bb, Frz
= MRAZE 1 OOICHE LTCET AR, BEERRE 0,4 HDHWE—8CICHE L-ET V%
B L, R1OET =y MEHWT, 7 AEICS & FARE L%, 33FA CBER Z3HE
L. MAMICTHREN R BENDET LV ERIR LZ, B2, R LT T LORFIREmRZX 3
DO~DIZHZE L, [FEROFNEIZ L 0 A BN TR i HEN D HalEiE T V2RI LTz,

BRI, BREHICERIR SNl T 7 WSk LT, BT VBT Lo 72 6 BT 27 1D
WEEROT—2t v b (322) 2T, MISORETRFER LR 2 TRITE 2058 LT,

[RsRs L OvEsE]

Asakura 7 /UL, BafioddE/BIEBIZOWCUIEVEE CRHERSED 2 L 2GR L7203,
T OFRIE,/BIER 25 H T 5 & e R (RMSE) 2385 HIsL W28 HERY | &
D DI FEE H O RMSE (28 W CERAMZRFHRREE 2 /8 S 7eh o 72(3 3),

Fra=y MR (@, 0) BIUOREEeL (4, 0, —4, —8C) Z#AGHE T SHIED
BEETNVEEY, THKSEZ L2 2 A, (b) & —8COMAGHHIZBWTHIEH O RMSE
N27THETHD L FE4d), Hibh) & —SCOMAADOE TREIREMBRERE A IZE X THE L=
& A, BATORIE,/BIEH 2322 X 0B mE T OFREE /BRIE R 2 EZBE XL B GHET 26
@D—-Q—>@—DODNATHHE L7=723, RMSE TI3E[m358%720 | BHOHWHIEE Lo o7, AT
IHEEMIZOOET LERBRET /L E L GREIRLE, @ GlETET V) 20 (4 )L Lrlgd
% &, 33 BHIEH @ RMSE ZIFERSICHER Lo, EETHICBWTIH /BIER 2E L 7
<HET2HEE 17707 BD 1.1,70.4 BIZBD S5 Z EHSkERE (35),

RIETET MR L, BT —2 1y FERWTIER LBER 23HH L= 25, RMSE 3%
NENL2.8 H, 2.0 HEZV | JRBMITHRICO FRKEE A3 2 LGRS (K4),
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HFHEERT  2014-2018 5 BYACHIER EF £
EEEEET  2014-2018 5 EEREBFER BE FEik
MEAEE#FET  2017-2018 2 EEBIEKERIS BFE =
MEEEAT  2017-2018 2 EMO0OR#Et EA 3
EHEART  2009-2018 10 BERERERS EH =k
I B ZEaTi 2016-2018 3  EEIiKENIS k] £
(635%7T) 27
#%3 Asakura ETVOERA LEEIZ B
BT 5 kSR §
S F RMSE(H) o
=1 —_— e N
BRE ch) o) ZEA BER ﬁ
=R 14 1.2 og
BE 1178 4753 8.5 28 L
N
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TG
FL %E| . _AHE-FMA(FHA) _ RVSEH)
2=yb FOE |00y o %¥H BTEE R
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= 28 e EF 8
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1. [FC®HIC

KOWBEEHNFEAFRENLEFHTEICEAL L TEB Y, FEARMEE OXKI KD B
TWo, —Fh, HOFREFZOBBILK &R ORZED DI, FHIF OIS F
EMM ORI B - it DLRENR RO N TWD, £ 2T, HINOHEINIC K 5 4ERE=
A N ORI LR OB NI XA EEMB O RZ Bf LT, EIREFICR AT,

2. EBRAARYEALLEEERERABOXIE
(1) T RIELEADEZRA
IR D FEFEIC Y 7o - T, HWFREOBBIEREZEEL TWDH Z b, Ak
OFEBRGLFE (v h ) EEEROEERME) LOBA BT, TR OSEMSTTIET A
TRICHET 2 (LIEAOY, ©ALT ) | EBEY 5 T8 H TAICHEET 2 MfE
(IFLLDL) IR, ORI, BB CHER SN, 2E/FIET 7Y 70
BERDIPEIC R W T, B M TSI & LT ESIT TR Y, REo#EICLY, BA
BRK & Xy L2 Ii@ A [ RETH 5,
Rk 30 4L, 4JA, 28ha THIV M FE L, BIEADY | wAHT I, 1ZILUDH L afkEs
L. RENIZET 2 HEGE S IO W TRET LT,
(2) 2ERBOXIE
7 ERTIFEEOLEZE S & VBB
(7) 1P EIEHO LB O 25 L, BHOBAREZRELTD &L I,
B AR FHIC S S 72,
4 iR, REHOHERMOYR— k
MEOBERE CThH LEIEEOH N ZEGR2RL, WbEHUILLD L), E
EEHIT (BIFADY, dAEAHTI) [ZBWT, AEFBIOIAMITHEE I
— &P L SREARMECREE HAN I DWW T OF RIS O T,
HIEHDOY, dHEHTE, IZL LD LICHOWT, KHilk, B, EHFELZ8I1C
ReyriE (CEEM) Z1ER. B L7,
(3) EIDHERE L URE
7 EHRmIEOEM L
(7) BIFHDY
FRE 70em FRE R T, HAELIT 7 A T, REMIT A LRt AL D,
FRIT <, BRIIRG CTh oo, 1B ART 2561, FHETIZB W TE
ME DR 2 53 2 BN B 5,
(1) WHHT I
REARMORELNE CEERIEV, 28R V0, XN TERT L, BE
1L 70cm K0 E < IEFEITESL LFEERR W, EKRLS TN LD,
m 72 BEEE, 300 RFESE &b, 1B OMENHEEEZ DD,
() ELrslL
EOLAEL, IS, HEINI8 A0 H AL #fiE S D, HHiR - Z1F o
T, MERPE LR, A BB RN R L, B RASR I fEfR Ok 5 A A T H
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HIEADY « @HHT XX, EHEAZTHY ., IEEEZFRNTLILERD D, H
IHMER Sy DB FEAVIMEE 50, BIE, AHEIEEOERZ MR35,

D BREEFEA~NOES
BIZAD Y IE, 13 R/m (44 #£/3.3 mi) TH R 450 KA FEIRIN K D05, pHadbT

S TIX 300 A% TR ATREMEDS & D |

I EfREOEGEHE

IR BRI NI & Bbh 5,

FREIEDOHEFNI DIV BIEAO D ITHFR LB REF T, #IRb 27 < 8 A
HAETICEHET L2200, BEFBEEREWEZEZLDND,

T REROREE

RO TRR I LI iE, EFERE (L) IS0 T, ZEHEMR
NDRLENT-ZENES, FHEGBEREPOMERLETH S,

o RE. RE. BRFOMHER

SEREIEOEFEDICHOWT, IE (FEXY | 2UER) | w8 (K7 | &
ok (RBREH, BRI ERERA) F2iTVv., T2 2EHET 5,

x1 HBERIOHBEOIRETIELEN
P B, T =4 Sk
Siz Si2 o o s
FY s as e e Yy SRR T AR SRE T .. SRE
e mm e = FONBRE IR gp HES nmx sa mM AER WR o) BER
¢C) i g7 (O % 0 (0 H (O %
8H1H 232 2206 820 238 2068 701 22.0 2266 928 244 2486 738 235 2311 824
8H11H 224 2023 811 226 1921 759 208 2075 849 23.1 2247 846 223 2131 860
8H21H 212 1869 773 210 1784 735 19.2 1878 659 214 199.7 827 205 1955 789
Z 20 R 108 19H 10B13H 9830H 10811H 1086H
HER A HA0H B0 FEHRE. HIBEFR., 7XX X FEE L VEH
X1 HERIOBBEORJKREIIELEEN
N 2010, wal 1) KE
WEE SR %'('Hfff nER S8 %'('Hfff nER S8 %’(Hrﬂf WER S8 BE BER 58 %'(‘Hf;’ WET
C) ¥ (°C) H C) ® cC) ((hrn # (C) #
SE1E 232 2206 820 238 2068 701 223 2201 888 244 2486 738 248 2233 589
8B118 224 2023 811 226 1921 759 212 2031 840 231 2247 846 239 2048 681
88210 212 1869 773 210 1784 735 196 1859 691 214 1997 827 225 1879 748
88318 197 1727 650 192 1671 587 177 1715 405 194 1775 643 208 1736 711
B3GR 108197 108130 10848 108118 108218

BiEHH» MA0BROFEHTR. BRERE. TAX A EEBELVESR
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Kb g & B O EEE (ArEME., M, aiE+ 2 EoMBEREKRE
THE LR, SEETHERAOHBBRRRBO b (F—XAWK), =7 L.
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HAEORAEICTHEBEZOREN B BEE L ENE2 LN,

REeAA L M 1-5, 6-10, 11-15, 16200 DEF XL EHR L OHBEMEGZHAE L
AR RRRAA L HFE%1-5, 6-10H OKIE, [F1-5H O HRBEFE & OBIZ1% K
ETHERAOHBEBRIEO b (R,

RRabaz BES., HEE%I-FA AR5 NCI-10H D&RIE CEY., K&, ®KK). H
FE%1-5H O H MBI, MAEEZRALEE L-ERIR O EITo 2R, WAk
50O A RBEFZ2 5 O HEEZI-100 ORIEKIENRA Sz (F2),

HEE%1-50 0 B BEFF 23D 22 W E S TIHEESCEMRIC L 0 BRENEIE L., BEER
o ENHESNTEZEEZ N (K1),

% 1-10 H O KRB DR WE S Tk, RAEOEA ZIER ORRER Iz X 51
MRMEOE TRENKRE N2 RN E 2o (K2, KEH 51985, UI#k1952),

4 F&E&H

01THFICHERRCRELEBEEALAROBAER L BHRRT — 2 MO L7z, BEER
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#1 FRBEFAL RS EOH BB

R PR e e R RILARIR H PR R

1-5H -0.84™ -0.79™ -0.85™ -0.77"
6-10H -0.62" -0.63" -0.65™ -0.37™
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*2 AhaBEE H LS E U EIER STl R
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HFE#1-10 B ORIKRKIE -4.78 27,77 -0.86 -0.73 0.89 0.80
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1) UTSHERILIERTTE e o & —  2) SRUTREHE SN R ST 7E o & —
3) BB BTFFEY o & — K s

1 ExLEM

2018 4= 8 H 7 B BEFIZ, (LT R BFERT|Z 100ha HAE D AR EN AL T D ORMER ST,
FHTIZIET A X AZO M FBIRI SN 2= BT —4% . BLOEASRET VL5V
2 b— g URERD DR ER AR ORI A2 B LTz,

2 FERET—42
BT —% . 7 AL ABAEIC L DRE (KBITHR—LX—2 X 0)
RALEWE lkm A v ¥ 2557 — 551?/5'[”@
(VT NEA LT AL AT —5 X ZZRNFECER. &% 1997)
PR T — &« [BRIT R WA JRA-55 (Kobayashi et al. 2015)
Hffiv 2 21— 3> : WRF (AJ)7 —# FNL: NCEP &)

3 R

FFOIRA L2 B IRIFERT X, B OMBEICMELTWDS (K1), #EORA L 2018
8 H 6 HIIX., Y HITKEEMmREEICHEE 15 50350 . AAREMTICKEOARN AL (K
2),

(M ERCR) 7 A X AT —X O34 Tlid, BRI R, K FERCIEAEE © OJRGRI A B i
7= (X3), FpI, EEZE, ENFEEO S b BIOREICSH 7= 5 8 Tix, 6 BA%»5 70
ZERTZ T CRROE BB O EE /N 2 B L7223 . AT IR BUR S S EER T, el TX 720,

(R FERER) -2 SV T, Weather Research and Forecasting (WRF) Model TR ABUE Y
a2 b—ya U DLARIEE S (FTP) ZRiz& ZA, 6 KD 7 ARBUCHT T, Sl
FEDWEVERTAFITIZ, FTP OB R Sz (KM4), EEITNORERORRIITIE, 6 B
BNOEGE, FTP & bIZ EFMIEICE Y, WG L @V IREER 7 B OIXIEH A ke L Tuie,

(RZ2DIRHEE) FHENTT — & JRA-55 OWE (82 mORE S IRE D2, EAV/NS WIZETRE) o
rAALErE R (X6) | iék\%ﬁmﬂuﬁTé” N 135 Tl% 122 600hPa £ (K 4000m)
\ZHER U722 KRN A2 B AT, 600hPa & #i E 10m DR DK D 45406 1% (KA K) . 600hPa
(A, ISR CRECRA A DAL, EEN D HFRmA~O TRERENAE L TN Z ERRE Sz,

4 EER

BIEFEIZ LY, TAXZATIHH O 2 b > - Bl ORE TOEREIMBE SN, K
JEBLE S _ EZEORED G, LS H D 22O L 7= 22508 TR & 72 0 iR m TR L= 2
& RSN AL T B AR O KE OB ET THRASIR & A4 < BED RL Sz 2 & A8,
SRE, FLROIFR & FE 2 b7,

FREOFEANTIE, BROFEEE ST T2 < WD 0 BEC M e E B BIRT 5, WIIE Lo
B HE T < WHE TR O ENH -0, BEHEOKE L&D, HtinEFTAT—
Rl 7 EA RO RE M ETH D,

HEE AHIEL, SIP (ISR ) RX—2a VAIET v 7T L) TR IERIEMOKEEEANGEHAT ) B X

ORI TR EhdE st 54E 7 0 77 A (SI-CAT: Social Implementation Program on
Climate Change Adaptation Technology) | D X#EIZ XLV EESNE LT,
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UWNTZ IR D 24 WEREIREK & % Fodk L 72 PR A X2 RRFOD %
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3.2 BRUUETILODRHE
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タイプライターテキスト
講演要旨
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長方形
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T, TR ) Eond. B ATRARIZBS VLT
FIE L, BIFTZ A, GHE A A E Y AR E REN
FAETDHZEDRENT-. ZOERKE LT, HARAER
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L EY0)
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)
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RS A 93104 2M4IS 66.1 313 0.3
S A 1388.35 163.25 580 27 4.60
M+EmY L (%) 859.01 101.01 56.6 218 370.80

2. WG E LS DKM I W T, #IFTS A LG Z LIRS HER L TR Y, AZ L L H
WS DTS BNTIRARDHER L TN LM S T,
PI%E L72e 7 AU T H I T & 20M86E - ST 5 & & bil, T VEBIUNT A =2 OYE
HIEWREZH LML, HARHO —HO 7o AOBBEEZGTILT 2 2 ENAHOMETHS.

HiEs

AWFFED—ER1E, AR FEE, — i [ E ANk T e iR s
theg2E7n 7 A (SI-CAT) OB EZ -, ZZICHEL2RTH.

SE Xk

=
X

1628 By & Bt

1) AESLR, BORREE, NI FRARTEIE B OBIACTAR DR, AAKBEREE Y2, Vol.29, Nod, pp.207-213, 2006.

2) AN DBEORM - MEOBRICE T HFENTE, P WIFIEER, 2006.

~

)

) VAR (LRI 351 D IR RIR S L OTERK - il & A O TR e, b

) Thaipthai Chaithong, Daisuke Komori : Hydrological-Geotechnical Model to Assess the Extreme Rainfall-Induced Shallow
Landslides, TARZSFHCE G BREL) |, 73(5), 223-228, 2017.

Vol.62, No.3, p.3-13, 2009.

5)  Thaipthai Chaithong, Daisuke Komori, Yoshiya Touge, Yuta Mitobe, Yuto Sukegawa, Satoshi Anzai : Landsildes and precipitation
characteristics during the typhoon Lionrock in Iwate prefecture, Japan, Journal of GEOMATE, 14(44), 109-114, 2018.

F—TJ—FK: UK (woodydebris), FHHifAEE (slope failure), % 7 E7 /L (tank model)
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6. REHELLUFE
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(511) KR EHIE DS KRGO A B IE T 5
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R TR R
Effect of water and soil temperature on paddy rice growth
Tadashi SATOH"and Toshio KUDOH™**

*Iwate Agricultural Experiment Station, Takizawa 020-01

“*Iwate University, Faculty of Agriculture, Morioka 020
TBITE o VERREY (BR)

“Present address : The Satoh Farm
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