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Studies on the Cold Injuries of Rice Plant which are under a Cool
Water Irrigation in the West-southern Regions of Japan.

I. Water Economy and Water Temperature in Paddy Fields during’
the Growing Period of Rice Plant.

Teiji SrimMovamMA

In the paddy fields of two regions in Kawakamimura, Maniwa-gun, Okayama
prefecture in Japan, water economy and water temperature in paddy field during the
period of rice growing were examined, and the results obtained was as follows:

1) Meteorological and crop-ecological conditions of examined fields were considerab-
ly resemble to other cool water irrigating fields in Okayama prefecture, and these
conditions are same with those cold injurious fields in the west-southern regions of
Japan.

2) The average temperature of water irrigated to those fields during the growing
period was varied 14°C degrees to 18°C degrees, and the maximum temperature was
below 22°C degrees. The difference between air and water temperature was remarcable.

3) The method of water irrigation in these regions is so-called “Oshimizu system”,
in this system, the paddy field is irrigated so that its water level is kept same by a
small groove along main irrigating ditch.

4) Relation between the rising of water temperature in irrigation groove and the
amount of water poured in the groove is represented by T=aW?¥, so the water tempe-
rature rised acceleratingly following the decrease in water supplied.

5) Total amount of water including irrigation and effective precipitation were 34
~53x108mm in two regions, and 85~94 9% of them percolated into the soil, while, the
water used for the growth of rice plant were 2.9~5.0x10?mm.

6) Daily amounts of water which percolated into the soil were different according
to the physical condition of the soils, it was confirmed that 40~50mm/ day of them’
percolated through the bottom of paddy field, and the remains leaked out through the
ridge of field.

7) In generally, these surplus percolations will reduced the temperature of water
and soil of the field, and that brought away with a considerable amounts of available
nutrients from the field and resulted in poor growth of rice plant.

&

it

IKFEDEBMREICHING 23582 OATRMEZR TR S LY, EFRIERIK

CERAE RIZT A
HERFCOVTREC S ROBEFALSTON, €0 REVD bHRUTH

a8
EE LRy, 5

7
L



8 MUXZRZEZHRE B85

h, Fdb, REEHFCBY AH BRSO U TRBRISATSEORICEL, &8, #iEkss
B UTRALEFEINIAINEND S, 2OKRE, 2ENCEL ST LTV 3B/KEORSE
WRICE U TOPFERAT LEE L, EhiKEARY, HARUHD RED 20 HmETFOREDN
HEOATHE. FIETTHRL, RELBY AAMOLERSZEIBERIC LB 3ONKREH%
HHTVEH, BKBICLAREREEBHFECITHML, LEERRBEOMEBR LouEl
KBOKBRZEKERE, & UTEKRCHRT 25BELBOENEL&EBLE 1L.T F
M (4.1%) FET L3P ARBREOKAREL HT2E60 ~EETH A T EEERNE
V. AR, CNEKEOELRBAEHEERBTH DTEIL LS ENED MBIV EEEE
EHICBL, BUTINB—BERTH & REICHRG 2 KEREOTMBVERE25 bR
KEDLLTWEDD, COFEORBLIMEORRELVES DEEDLNE. itk Tind
HARKEOFEEEMITE D> TREEERE UTOKESREE VTR LT 5N 3 HABE DS
316, READKEST R ZOHEOFERINFREZN & 2ic UEICKHBHEDNERNEEZH b
PITT B DI B EICENKBEDATIEL, CNEENICER UV TEREREOHENEE» S
ST ADEDEECEIREI TTHIRLD,

ARFFER VU EOGEBICE > THILEILIH O—KBEZFA & UTEISKEOEELEE LS
DT, K, KEOZBIEKFMEEONEELHOLMICL, TOBEDAKIKE OBIENRE
Tt M, AEER 1953~1954 MEEORMERR TZOERBTE D TR B REBERRF S
» DRRRCBRAER Y, XLBRFET L DS ROBENSA SN, RHERIBIRPIRNT=Z
EHER, RE-COMBRCEMCHTRAEETR, EEOHROENEZE, EioAZHE,r—~
BROBHICEEZLZABRED, BICELTHEHEEET S,

1. AEHOKRBERRESH

(1) ;S0 Ri-BE

FEOFRE LA KBEXELEEET ERFEAREROZ/KETOIN S IR
OHBHTEAHKERO—~2T, BEFEFITABENSKRCTEINVKECZARBHRTHS. BE
AR AEE B 1L (1081 m) =Yl (1009m) &4 il (1159m) EFFdr (1189m) thzzil
©(1122m) FEEdr (1101m) 75 & 1000 m PWADE LSS E MEFRURKSESD, XZOHEH
W X% 1000m WO ELEE ST, ZOEC LM CGERZ 133°35 Jni 30°15'~20",
BEE 400~500m) M3¥EY, chaedid Lo ORESHIC T « BRI 1 oM BE 2%
BLTHE, Z20OHMBEREBRNCESRKRLAECET 2 UABELMLEREL DD, his
BRTAEIIGHIHFICRZBOER 7 BEENS. LHBER Yi=1~3 THBEZEL
LR ERELE CRIEERA Tl R ZROEEESEATO A,

Ak BoKEREE UTHEELRE

m o @ <
o | DT B ENARICES 5 RATH 57
0~z miEEEEE SIS e
InBam U TR EEi =281
HRERE 4~ 6 AMEMFML ezl 0 oo CERIL BRI =AT
BN EREETEERE Sl EE, BRI RS 0%
= mY, WIERRLTO S, Con, @B

0~ 65 REBEMANT BECET . o o
BMERE  6~118 BBILRE BEICZL HORERHEINRERIITKEIRET

118~152  EigfEt BZatr HEMKEBRZBEEDETS 20°C LT, F



196049 AEELE T PRI KIS T A KR OB EICET 2T 9

¥ 17~18°C T,
(2) XStk b BicsmE
WEDWERE Lio/KEBOEEE 400~500m T#H 555, %@~%+Ef7w~%mnﬁﬁm
LRATED, CAbERIELTREERKIZZOMICHN R ZBEMETS 5. #2> TRl
BEoFELBREEAREOwKLEL, HHEhoSRICH EBNTHEHRERD 72D CE%
ENKELERBLFEZ. # 1 ERXAERMEOGFET N DR Lic, SREHEHE 2%
DL TH 5,

2 % @ o2 B

1. BERERE (AR

2. BiaAERH (BILX)

W1 AENNLOKERR QOB B T 23~324ET4)

ag 2@ 18|24 (4}4

BESEE | 4. 87{ 5.17|

BESEC®) (-3.38

5H[6H{'7H 8}1?9)3{10}:;1{11)3 127 | 2

8. 80 16. 17 20. 90 Z23. 631 27.50 29. 07] 24. 03‘ 18. 40 12.93 7.63| 16.59
~)3.57|(~)1. 03 3.33 8. 27 13.63] 19.07| 19. 13 14.90, 7. 70 2. 30[1.13 6.61
i F=(C% 8.20, 8.74| 9. 8° 12. 74 12. 63‘ 10.00 8.43] 9.94 9.13[ 10.70| 10.63| 8.76/ 9.98
SELRILC) 0.80] 0.83 9. 77 14. 63 15.33| 23.30, 24. 1°i 19.50] 13.07] 7.60/ 8.33| 11.35

[ Ak B (mm) [164.2 [174.9 161.9 115.0 )134.1 1227.8 259.6 |175.2 227.4 ‘156 .5 150.5]132.9 2080.0
|

BAKEECE | 4 3 0 |11 |13 |15 ]14 21 13 | 8 i34
BT O (A [19.6 | 18.211.9| 1.5 | — | - ’ — | =~ | — | 0.2] 2.9|13.968.2

A% (E) |27.026.018.1| 0.5 — - | — — 0.5 | 13.4 | 85.7
BEFEEE(H) | 04| — |-3.0| 6.6 28| — @ — ! 3.2| 7.2 3.8!27.0
FBREE (D) [ 7 7 119 |17 |18 }15 117 10 2113 116 14 k 9 1162

!
!
|
l



10 Bl k¥ BYE2HGE 165

Mo, #1, F 251k, Al oEeEgn
o e ; - - 2% HEHAEOZES Eie
et FoZh EHE TEESRIL C & ERT mex ”Ti;ig;;qi%x‘{%a&
B, EAHBRCEBNTER N EDE L, Xk
BT, X%W@E@7~8ﬁ@ﬁ¢mm HLELFERL (T)=87.3°C
,,,,, PBIEY (Tod=(—)>11.14°C
7 = =3 4 b 4 »
MIZDE L, ‘jf@ﬁ[]i7ﬂ_FH]7f) 58 H ANz ST, (K5 —10.3
PN, ZOWEIR9.7°0T, TWOEHE Cﬁ%”f@ X EE (bm>25°C) =0.0H
5%, REOKEETEEEELRL LY (4~ LK HEAM (4m<5°0) =104.2H
5 F12.7°C, 6 §10.0°C, T B~9 B 9.2°C) % & ETEHIE 1688 (117 8H, #4F16E)
RARHFREEZRLEICY 3 0nRy,. NEES BmIAE 1600 (J512H15H, #3H188)

BT AN 138H (35128 9H, %3
(16.6°C), 4B (6.6°C) BITEFLHKIE(11.5°C) RN 1985 00127 OR, #OAZA)

KR TREFEDZNE L —FL, XFEILBLFO

—¥ (FH, B EbREQTVT ELD UTRENESEL, KHMBICHG BIEES—1ZD
FAHOEN LR AFBRTERBCH ST ONEEREEZTLT2HETH D, COME, Al
BICERT 2B ORI TORESEL, BEERTATEM L 8 BI0BE I TICEREL,

ZOWBICKERBEGOS 2 0RBENREEY T cosE (17.7°0). B33 Ho&RE (9 ~10
HE#16.3°C) THREZBHUPOKE (FH24°C i) BRGNS, RICEE, LY
FITp g TRRIEKENEL, WORELZGT 2 CEBREVD, QRESICEIBREHELS
CHEYEORRMN DB, EHFTERCEREROZ N ORZOLDTH S, (EELN3 AT
E4H LA, A ARTE) EFREERBLZE 2000mm PAMEOTHENE (243mm) RTH
THRER (227mm) % B 3RS AICE LR D 720 (150 mm 9% MRIVERR (5 ~10
RO/ (56.8%) EZ ik 4 bbb MBS 20 ik Faifi s LTikio T
EDPNBLOEEDIN A, fEOTEETEE (19.3) BRI REOHERMATHESNTIER
CEMIG S ISEME L, KO EB RO BEEEETHA T ERHENIRL,. —0F, &H
BICR I AP ORBEABER TRRZLD, RREABRNCAR THEBBERES 5 D i
L3 EHS BE6~9 BIOBERORETEEYOEFICES TEB TR, KEDAEIH
—BEHTHEIORLTLLCOIINERBICIAZSDOTREL, H3E0m EHOEZ T
EMLNRER LN, ALK OSBRI T 5 ;afrormm&@/zbn

%3 ML B o iy |5 R

D o® B % @ ®m 2 - B 8 KR
R U 66.7% | 18.4% 14.9% 2.227%
™oE I | 32.4 J 31.9 35.7 1.76
g ok H 4.4 | 73.9 21.7 1.72

(3) FLE T OW%KEST & EEEOBKR
EEEHEHICR T AFERERREL, IS0 RN LRER C EEBRom, BikEL
BBKEECEZ D TEFEELZRCL, INSHYPOBHIEECETT 2848500 &I1T, #
EHRLOWIRICUATEDBREEZRIITI2EDTHSD, ACTOI D MIVEHOMLTEBRICIAT 255k
ZIREE %4% Bl~4dHoml, BEFREBLERCHML, TOEEH T ED 1364~
1854ha\1 B8~2.3%) bcm%\f&b\ﬁi‘g)fﬁ’./é?\ﬁﬂ”w,f i h, 4@5’%‘/\/ EMEREEL/ 1~1/2)

T I8R5~ ABDERTHHT LA, BEELCOAFET ABREMLREGEDEBICHS



3 ; LORECET AR 1
196048 9 FRLET  EERAKEICEY 2RO ECH g
5 S L ORI (RTEAEER X D)
BaE LRGSO BEBEER LU RINEE (merikd
SEMER | BERRE O &£ R U W =

o st | PRETE PR s

oL B 1,364

Mo 1

T 33 i 5 | (mET, BALOAE) HESUORE
'}? E 20 | 145 | (B ER EH WEOAM
T 5% 6 1.2 | (BKEBESTORE

bi 6.7

Mo 1(2) 6.3 | (TWHTIKED 6 A%

" [TE’[ | 3 6.7 | (BmAR 6 AMELHSY SRR -
w7 ' SStE, BROAI 6 AP TR
% = 5 7.2 ek, BROZBM) 6 A HADHS

T Y 16.7

" :é 20.0 |z, Wl KEDMEFIK 80T
A 10 95.0 | (R 9 A LAERI0N B 70T
ne 72| GosiE, W 5 TRk )
s " W5 | GER, TR S 5T A LAHR AR 8 R4 ST R0
- & 10 . et /:.: O
p Bl 10 25| RO ML 31

I E TR 314 14.3 | 7 !

20, ENDMES Y TR ] -
e 12 288 ] EgﬂJ!WMIii =, BE, R0 MIUKEMREST D RE
ﬂl m z e ‘ _A.: ,_,Lj ST 4L

, FKIl 9 AR -
Ol % g S[Jﬂ Q?IEB S, FIOA) 7 A ErAI Rl 3 HIRIRT0RT
> 0 o ;:; (BLE, i, FLT, R, D7 AATEALNE 5 RSN
ok o | 16.7 | (LR, FAPD T A EERSNE, HoRE
SR 12.5 | (FEA, T BROMESEORE o
= - .5 (FEsif, AW, Biul, TEUSRERoBKTKED
£ " i}; (hiEE, TEE, FEM, LEE, TREOVK, FKE
7\ ﬂ-z 20 . ‘“'}ﬂ~:<I:H: , -
i]-; gl 10 5.5 (FM, FRMMEST OFRE

E B 166 | 16.3 J
] % | } 5.0 R R
o Z 00| (RS, FIED6 AN 5 MR
x A 5 e | GRS BN o
i 5 6.7 | s, BT ARELEARSTOFE
s | 1| w4 | cmemre
= " 16.7 ( 7 OBRFERE
Hon 20 .7 ConEE
mno | 20 16 ! “ o
B 3 | (& IOFITER

= 4
S o | a1 | G, BB, B2 T BRANSATOTE
i 3 | ma | (BE BT ALANANNEE TR
B 6 | 294 | (T 6 ATALBBESTOXE
o 0 | 167 | (B0, AR, B0 6 ATANE
fﬂ; )j: 10 63 | (RESUSTE
e ] B 1) TR A ‘\2/’:
B 4 222 : CRHm, RE2, TETD 6 A TN




12 il RZERERFEHRERE IS
B Wm0 123 11.6
ET 5 7 5.9 (FET, g mLETH
B H 21 18.7 CRHE, KO, AE, KT, TLZEOAWER)FEL14ET
b & 5 20 7.7 (FEAR, _EET)IDA HI108T
Z o\ 28 14.3 5 7 A LRI 18T
#® 3 7 13.3 G5, E??Q_I:, FFTX’F, BE FEEFE 4
& & 15 5.9 (AR, TRE, BRYARMEFESHET
s X 4 1.1 (/—_Hx)?c.im
MK 12 28.5 (e E, WT, ME, &5, B, TARREERKE
Ik 1 & 5 11.5 ()Pt 2
o IR 5.3 (485
O . 5.0 Girg, B8 g Emiitk
oM OB 199 18.1
moom 38.4 CREL i, #P, PsAR o Liiim 7 A EmRlis
T R 23.0 (gifE, ElfE, RARRITRE
B 20.0 (T, THE, %, Wil fivy B 7 A LapsnkE
®H#F 10 5.0 R, /DFF, /NEP, B, O
=W 10 15.0
. 1 5 5.9 UNEDZ D
wH 14 6.7 (PENT DA [T KD
R 25 10.0 CREF, 4"’1‘451, ,‘?5 o T2, fiAlofim)
o 0.3 20.0 (ST
PN 1.7 30.0 CH, T @(wkm)
BE & 60 25.0 (Faili, H2%, 778, YPEOA HTFAKE)
* 50
A K OE 421 15.2
K 20 18.3 GPIFTF, kL, hdb™
KOOH 8 28.6 (L), 8 ATALEOUKE
A K 6 .3 (AXINTE, EFORE
= £ 10 5.6 e, TITRE, TR TR
T K 50 18.3 GTATE, $3TRE, EFRE, EHiRJbolifiEm
% T 41 25.0 GUFAHE, LR, LT, UTAEEoRm
|l 10 17.6 R
B R 30 12.5 ChgFFIA, hBFFIED, /L, BEHED
K BRI 40 9.5 (RO, KBFRIPE, KBHRIED /K H 150
# £ 30 9.5 Rim ORI K ED
= Bl 80 11.1 (&M, #\2W, B, FUhK, T Ekmiisony
T M 10 10.0 GBS, KF.L,
bl ES 40 50.0 (JFH, #ir, T Lm0
BE A AR 15 9.1 (FEFE, LB, LB, BXoliiesEm
s Wl 5 4.8 (30 )AL T e (BT L ~ 737K [
wou 25 9.1 CFrE, Jno, @ SHEs AR Mo
% X 3 13.6 (BAILORKED
#= i R 24 11.1
#ooOK 20 11.1 (A D F2~100T
A AR 4 11.1 UNBE, HEARDILETE)




196049 7 ErElE T IT‘I(]“wthJ AKENT B DA OBECHT 5 ok 13

zEmFo (B 1R R W1 MLETORERLERE (/4)
BEEREBNSLU LS ORED

10% (8 #ETH 420ha) UHTZL,
ZOHREH5 % LT (364 1 K205
ha) THAHC ER (BoNER
ChLHEEBSEMMCELET 55
SEORMBEB I AOTIIEL, BLE
HIKEMAELTWATL EERL, d
oSV ik (E3NER) C
No0L L MLHAERH /N SR
BTHBT EEYEDTNE, O
¢ LTRSS E T O— M kR
THOTHEEAKR, FRTICHS
KADEREEED LTINS,

F BT C N KT LT _
&0« PGSR Thh, RO OFERLT (TR
HICHEBEREFT OOHBC 2 X ML TORKEESEE (%)
Bon sKkIMo i bR 2 [0
roFERMAEE B LEE A £1<
12 1.0—1.5 AEEDHD (919ha
67.3%) &, chIT¥ <1.5—2.0FK
(388ha 28.4%) FiE D b @ T,

3 J/JT
O, 5~1o

1.0FLTO %A RS REICIID & 11~15
KT 49ha 3.5% L 12 "y 616~20

{ @au~30
ngui

Dl (FARESR) BHOBRERRK
Jk, dkttFo £ XS K m%
HDTRONC ERYSMAT
ZIUZDNTH mﬁ?ilf/p/kmawk
WHRAZR B (B4FE) 0
mO/(K%ﬁmiM>T#¢7T
WHSE L RI—20%TRE 0B TS
KEAMOEICHT HI3.5%TH 515, HFNCERILRT 2T REHECS 550 L8
P, TARAFEOTBERENTLS2LDUTES. BMi2T ,AW?:&mbtﬁﬂmﬁc
DEHIBHENBORTEDX D BB Hlc2iehrind T &l CEL I RIE T B IR, B
5,6, THIZENIZTHEEMONE L, REFREEEABEILCARORERICEL, ZHELD
W, BECE L, BTEKNENRET 2B E UTRFEEDHD ZENS0B—0), Ko
B (L7R) BAKMTERER (1.47) £0EL, MbH%KETREROKEORELFREDS
WERT S AT &1, AHEOBERNSENRBASENHNTH LT E2ERL, X o/kKTES
&mmwmfm e L fv%i&%ﬁ[u@ﬁ%m&bfﬁﬁmm%£EWeﬂk#b
TH5



4 Ml RERBEZERZREE Hios

FI3E LR ‘F@hﬂﬁlﬁﬁh&z@ﬁ% (ha) I. ZBREERL®

TR O BKBERIET 210
1T, BB IKAORERE K
oml, XEZBZo@EREIZN
Zh, 1,962m? (A HX 19334),
1, 794m? (A X 19344F), 1, 369m?
(B HIX19334E), 3, 191m? (BHIX
19344F) T 5T%E 7 HAELDTHAR
ENIKABETH D, LA
B2t TREMN L, 20k
WIKINERICE L OBREN DD, Tt
HEBEOMEL LT3

TN SIKIMTIA T % KT O IEEE,
Wi, WESE—IHO BTN
V, RO D ORI Ly
F4R LETF OV kMo SR (77D TITHiLirDtz. {;EO’CYHJ‘?IW:
* T, G, SRR A
WX XY FE—7l mm#,mon
t 4 JT Erhfy (AHZ 4 JI11~15H
BHIX 4P 4~50) CEHFIEDH

G ML

REWE  THRRFEERICETL, 5820~
g %i gf ?g’[ 24H (40~450TH) HER, SAL
% o s 16~2.05 T OUR8 ALORED wKMET
= - ~O2.000E BEOEELL, LMHOKE,
fsa IR HIE Ui, AUs—12 O

FRIZFEIKRER R EREN 5
é@<,mmmm%&@wzmmw
% R O—ANCFET LIl
CEBVWBUKEEZ—BiO K BERICE
: o, KEARKME—E F6cm) 1T
O DICHRELZHKBERORZDRKD &, KEKDKSE, BEHACRIE S 2BUKE»
SIKEDE/KERICIE U TRKARICHAT 3 X3 ICHHEN T 5, HOTERREZ DB DEE
OSVTIBUKB A OMBERED TEMT, BESEYTHINERA SERREIGR SR BT
SBUKBKIROFRAHFEEN S, Lk UEBCEAERICR TSI AR B/RKEEST
PRNTNL TR BIEBKBREOFKOL SLBORKMNHYD, T 0idBUKEROK
mEFLRDBETRED DI, 0D KON AFIZ Bk BEELGELDT, BHRORIK,
BEOBERLZTD s (AHK) 2558, BETEKkOZNECT (BHK) TRENT
HiE ORI OKITED £ KD ITHN T .
mmm@w 2559, 10 D & /NI Parshall-flume & =52+ 2L, 20 50HE (sec)
FUR O & FEMEL S KMHBEFIL LI >TRD ., Wb 0EEFEL DBUKTRE &K




196041 9 J] LT R KIS 3 B KE O EIC T 5 R 15

BOELRKDTHKE (am) &
U, BlCHmEARS (SENER
BD1.2H) EEFINTEEREL
72, LN OEEOHEROMAT
O—FFHIZ DTS FkEAHE L
727, COBERBURD RAKEIT
RO BEMIEFEAOREEL X =5
Vv BD5% (100%20em) 1T 2 BEE
2L, TNEKBICRELUTHEER
DEIEmE LI,
XEEBICBT 2EBOREBSEE
(HTRAK 2HET 2-DER
9.5emDMEETE (E243.5cm)
KEREICITBRASL, T L
TR DE T 21088 R TaE b |
e DIFEKEE (19334 EIZ10A &) %
HEL, cnZRAKE»HIL Lk
BER C L U, & DT
POSE (8, BIEKSEE) 3%
WWEEFET, UKE (&S, B
FEEEY REBUKD, fkim o
KE CGESEH) HTHIEL, WE
BARARRIE L N D H B (20em)
THR D7, MHEXHR IR E D80
% & L, RIS EmETRIR
WENHETES 27, FO&E
TSNS R DN 1.2 % &
Uress, SNCBREY (RO
HWETE) lgr ZERET 5 \CRER
EKEE 300gr SRELTEHE LTz
KEA KB (mm) WWHE LTERE
BOMIEZT D7,

I. =BREEEEZE

(1) F/REDHZE(LREK P
B D _EF-

BUKBA OFEZEROM L, K
HAEEC UNEEICERS S DI
DICE—KBICHTS—ETRL,
BICH 2« QR RENRT PR
DEACCEES BB H Dichs, FhiT

F AN

2000 <
YN o 0

oS 2ﬁ '“!f%
[

fa @

‘.

D wstin

Q v,

E/

R

BEE=

€

“éga//>,—$ S

O wEER

o~
o)

(D) FFaEEE



16 - MO RERZEBFHEBE HIE

3¢

-

g~
=

i

‘ Y. ; N RN
5o B ! - v,' g 5 —2; o L/ ”,/}:\\,’7\”
(*?)A/ e ; 73 (\S\Y% ,. N A%\B\izz\
\\\\‘k;' e 4 N\/\JP\;? B
AR 5
-“ -
ZLRE A
VAT C 1
ZERESS. B

B A TR

it

%91 Parshali-flume

B KL EH 7a-4

& r20 >

1
=l
3
]

&
£

mrPE ——>



19604£ 9 B EELED  EEBAKRICBY 2 KRBORERET 51k 17

B0 = f 2 *
1 =
R &
3
N
N
z%
lKJ ' d
e/zg—a' '4—/25——) I
N
N\
b
J ANy N
b FO Y D
1\
s
N\
. go® N2
i A\ T
& S
[y
~

T 2T IEEOIMIFRA EFICRECR N, FOTHESEL, KBERTOERMSEDED
bite, FKBROKEREKEICEY 2KEBERESZOWML EHENLTZD NP, Z05
BOEET 17~22°C XBEEOEEIE 11~15°C T, ZOEHIE 14~18°C L73h 20°C i ik
B LSO,

BEEDORED K INEATED 5 DHENREHNERICTON 2 2Dicid 2L &b FEkE
B 2°CULETHACERZEL, BERChERFEO LY Ao ICid 22°C YETHTNERS
D, ROTEMFEOAKBRRINKEHEAREL, BIOKkONER TRMOERLHREEILE
U, B, BE203BOTEEERICAINBEENORERE LRI ERBY ONETN
(BHSRE) U LBUKBROFKEZOFETHIRED 51, ZORMBCATREESOD S,
kﬂ&$&<@@%ﬁﬁ%cmmﬁbam9?éc& I ETHIN. ThEFERE, ZHKEOD
KBS S KD EBERPBLHO>THEREL, He 10m BEENETBICS ~ 10°C B BhiciE
Bx 30~34°C OBmENBEIEN, —ﬁ*@%ﬁ IFDONBY, chieH L, BREREYH
W EBFRIETODLLEKERNTOFRIERZTDENY, TNTIEHELOKELFRH DR

ORMFEEHICELZSOTHYD, KESEL, E2IAKRECEORESAD LdbcEREED
na.

ek, PN CNOEKEANTORRIEARLAEZLOTEAKEE (100m) %D DK
wEFE gz%(;m_t. (mm) OHEE U TRD15EERT T=aw" TEDLEIN, KEAKEOEHIZER
BEIBOKRIL DT ERRLTVS, (Ta>Ts) T OREED LA OM & KR R EET 53
BOHEIEZE LD 2.3~3.5mm/day LT & URENIE 0.5mm/day 12 B D kAR AT
T 5L &R DTIEEKE 14~18°C Ok%E 24°C BELEHELNIOTRNIERDN S,
FER—BOBRKBICHRTIR O N TR 7o TR LK OTED RO LT LS FHTRL Dk




18

B ok 2

AL 3

2%

4,

wr,

7

W&

i

16

11 a

parshall-flume JKALFE T LR
B 76.7Tmm

86400
S= J Hdt
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/ 0.5 0.0485

1.0 0.1445

1.5 0.2737

...................... oo o 1508

2.5 0.6118

3.0 0.8154

3.5 1.0394

4.0 1.2817

5.0 1.8228

8.0 2.4292

/ 7.0 3.0967

©8.0 3.8215

9.0 4.6004

10.0 5.4308

11.0 6.3105

12.0 7.2373

13.0 8.2097

] m. ] B, 2 8

1 2 3 4 5 6
— Q 1/sec
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Q=0.00678 T>™®
Hem Q 1/sec
0.5 0.0010
1.0 0.0068
1.5 0.0205
2.0 0.0449
2.5 0.0826
3.0 0.1358
3.5 0.2068
4.0 0.2976
4.5 0.4104
O o " ) n 8
0.1 0.2 0.3 0.4 0.5
- Q 1/sec
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4] [21.4010.5 16.0 [16.7]10.9] 13.5 [25.5/12.0 18.8 | 8.8 1.1] 5.3 4.7(—)0.4 2.5
- Ty 124.610.621.6 | — | — | — | —| | — |||l = | =
71934 | 7 B 29.318.0) 23.6 [17.212.1) 14.7 25.1116.2 20.7 | 7.9 4.1 6.012.1 5.9 | 8.9
A o] (27.917.9) 22.9 [15.6/11.2) 13.5 [24.2/14.0, 19.0 | 8.6| 2.8 5.5(12.3 6.7 | 9.4
Ty [31.4/16.4 24.4 [17.6/11.7 14.7 [27.0013.9 20.3 | 9.4 1.9| 5.6/13.8] 4.7 9.7
8 F.L4 [29.4/17.6] 23.6 [19.0110.8| 14.9 [30.314.6 22.5 |11.3| 3.8 7.6(10.4| 6.8 | 8.7
S 25.0{14.7’ 20.3 [17.2]11.2) 14.2 [25.1]13.5) 17.8 7.9} 2.3 3.6 8.8’ 3.5 6.1
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6 Brbf 24.311.8)19.2 | — | — | — || | — ||| — | —

TH 29.4[14.2 21.8 21.314.7] 18.0 22.3114.8 18.5 | 1.0/ 0.1/ 0.5/ 8.1(—)0.5| 3.8

7 A4 |29.719.0 24.3 |20.814.9] 17.8 |22.4/16.1/ 19.3 | 1.6/ 1.2/ 1.5/ 8.9, 4.1 ! 6.5

= 4] 31.3(16.6 23.9 20.2014.1| 17.3 (23.2(15.0 19.1 | 3.0, 0.9] 1.8111.1] 2.5 | 6.6
1933 T4 [81.820.2 26.0 20.815.4] 18.1 [23.9[16.7] 20.3 | 3.1) 1.3 2.1113.0, 4.8 | 7.9

i 8 A4 [31.7]17.9) 24.8 |20.7(15.2] 18.0 26.0/16.9 21.5 | 5.3 1.7 3.511.7| 2.7 | 6.8
: F] [30.4118.6 24.5 120.3(15.0| 17.7 [30.0118.3 24.2 | 9.7| 3.3/ 6.5[10.1] 3.6| 6.8
= ¥ #[20.816.923.5 0.7)14.9 17.8 24.615.3 20.5 | 3.9| 1.4 2.7/9.1] 2.0| 5.7
5 AT (24.0) 9.9| 17.0 [18.6[12.1) 15.5 [20.7112.2] 16.5 | 2.1 0.1] 1.0| 5.4(—)2.2] 1.5
& 6 A LAl |21.5) 9.1] 15.3 19.8/12.0 15.9 123.1112.9| 18.0 | 3.3/ 0.9] 2.1 1.7(—)2.9(—)0.6
wh] 23.911.0/ 17.4 [20.5113.0] 16.3 [25.413.0| 19.2 | 4.9 0.0| 2.9/ 3.4(—)2.0| 1.1

- T 25.1/13.1] 19.1 21.8/15.2] 18.1 [28.1/14.8| 21.5 5.3(5.)4 3.4 3.3(—)2.1] 1.0
~ | 1934 | 7 B4 128.4117.8| 23.1 [24.5(17.3| 20.9 |28.518.0 23.3 | 4.0/ 0.7, 2.4/ 3.9 0.5| 2.2
B dg] (27,1172 22.2 }20.616.1 18.4 [25.7/18.4] 22.1 | 5.1/ 2.3 3.7/ 6.5| 1.1| 3.6
T47130.6/16.1) 23.4 |23.316.8) 20.2 [31.1/18.3| 24.9 | 7.8| 1.5| 4.7 7.3(—)0.7 3.2
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TEITILE, LOBERO X D WAHBMOER FRNIFARTH 3 e i kDfEo—F 2k
FKBEOE D CHBEERELPDL LT3 ERTA, BUKBRZBICHIREBICR>FE%E
ZABEHLBEOSKRE (0.3~2.0x10%mm) RFHNTVE T EREDETNIEE LRA
TH5.

FoT, EBROMEKE (AR BChs2ERLU KRR b 3.5~5.5%1080m, AXHE
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ot - ] (T+P-0) N
o [ | PAR| M || (0 [TF i san B2l =
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6 B-M || 638.0 60.6 | 698.6 || 195.2 | 503.4 — - — | ¥ UK
mif | 722.0 | 21.2| 743.2 | 199.6 | 543.6 5 —E10.0 i?:gimm
T4y | 705.3| 60.9| 766.2 | 242.5| 523.7 B - T
TAIA | 739.0 | 195.1| o341 292.2 | 49| — | —10.0 | BKE
. g | T15.8| 6.8 | 722.6| 174.7| 547.9 | 47.0 | 500.9  10.0 )
e 47 | 832.8 | 147.5 | 980.3 | 249.2 | 731.1| 34.9| 696.2 | 9.0
T 8 A4 || 672.2 | 116.5 | 788.7| 229.1| 559.6 | 81.7| 527.9| 9.0
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T | 17.6) (62.5) (180.0)| (45.1) (134.9)] (2.4) (132.5)| —
: 5655.0 | 735.5 | 6390.5 | 1995.7 | 4394.8 | (128.8)|(2053.4)| 9.6
Eis 588.4 | 6243.4 4247.7 | 276.9 | 4117.9
B . 3970.8
5 54 | (105.4) <8.4>? 8.9 (3.9 100.9)] 62 7.5) 2.0 | G g
H 684 | 438.3| 59.5| 497.8 | 34.4| 463.4 | 20.0 | 433.5|18.7 |  42.42mm
gy | 399.4 | 118.6| 518.0|| 17.3| 500.7 | 36.2 464.5|18.9 40.19
" T4 | 426.3 58.1 | 484.4 60.4 | 424.0 36.5 | 387.5| — | EkE
Sls| 7hke | 1s2| 2001 5773 77.6| 499.7 | 22.2| 4705 |42.5| HTTwm
e g | 457.3 | 142.0| 599.3 || 53.4  545.9 | 19.1 | 526.8|39.9
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8 Alay | 449.6 | 139.1 | 588.7 | 14.6 | 574.1 | 38.7| 535.4 | 38.6
- 3011.6 | 836.0 | 3847.6 | 321.1|3526.5 | 265.0 | 3261.5|31.8
" £68.8 | 3680.4 33598.3 3084.3
6 Abm | 3.1 60.6)| (713.7)] (163.2) 550.8)  — | — | — | pupmir
g | 918.1 | 21.2 | 939.3 | 280.6 | 658.7 -8 o - gg.'éémm
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- ity | 856.9| 6.8 | 863.7 | 120.6 | 743.1 | 47.0| 696.1|26.0 |  02:86mm
5|3 Ffy | 698.7 | 147.5  846.2 | 163.5 | 682.7 | 34.9 | 647.8 | 19.0
8 B 14| 725.9| 79.6| 805.5| 111.1| 694.4 | 31.7 | 662.7 | 19.0
R Hd | (28.03 (26.4) (54.4)| (8.0 (46.4)| (1.2) | 45.2)| —
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s
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8 BL4] | 460.8| 167.1| 627.9| 35.9| 592.0 | 46.3| 545.7 | 39.6
o 4991.2 | 992.9 | 5984.1 | 438.1 | 5546.0 || 302.8 | 5243.2 | 39.7
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