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A Study on the Planning of Seasonal Water Requirement for Paddy Filed

by Estimating the Repeated Use of Water
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0.1910.61/1.29(1.50/1.39/1.25(1.20]1.17{0.93]0.62/0.52(0.5210.49/0.3110.08
0.2110.41{1.18|1.36{1.42|1.27(1.23]1.20(1.06]0.670.58/0.51/0.50]0.40/0.12]0.05]0.01
0.1110.53/1.31/1.50/1.40/1.24|1.20/1.20/0.96/0.60(0.51/0.51]0.5010.33|0.07
0.14]0.6011.20/1.50/1.38/1.26/1.20/1.20{0.92]0.64|0.50/0.50/0.5010.30[0.10
0.38/0.28(0.82/1.32)1.47(1.34/1.24|1.17{1.11/0.83]0.59|0.51{0.49(0.44|0.23/0.06
0.4910.14(0.45/1.20/1.50(1.41/1.26(1.20]1.20 0.9910.64]0.50/0.50[0.5010.35/0.10
0.71/0.390.02/0.68|1.48/1.53/1.39[1.231.22(1.22/0.91{0.54 0.52{0.5210.52]0.29|0.02
0.70[0.49/0.07]0.45(1.35)1.50|1.41/1.23[1,20(1.20|0.99/0.57]0.50/0.5010.50]0.35|0.05
0.94]1.32|1.47/1.32{1.23]1.13[1.09/0.77,0.59]0.52/0.47{0.44(0.20/0.06
0.38/0.60]0.75/1.50/1.38/1.35|1.20]1.19/0.92/0.85/0.50|0.50|0.49]0.300.25
0.4410.78|1.25|1.43{1.34{1.24|1.18/1.04(0.83/0.61/0.50|0.49]0.3910.24/0.08
0.9911.0611.14]1.28/1.1010.97/0.860.78|0.69|0.48/0.33]0.25/0.20/0.13/0.08|0.02
0.55/0.86{1.15/1.31/1.32{1.24/1.141.01/0.81/0.64|0.53/0.44/0.36]0.22(0.1010.03
0.6310.49(0.22]0.451.35(1.47/1.41]1.23/1.20{1.13(0.99/0.57/0.5010.50(0.45/0.35]0.05
0.42(0.34]0.60/1.04/1.49]1.39/1.30(1.20{1.14]0.92(0.72/0.51]0.51|0.47/0.31]0.16
0.23]0.651.23{1.44|1.36/1.24/1.18|1.14/0.90/0.62]0.52|0.5010.47(0.29]0.09/0.01
0.540.550.69/1.05|1.36/1.36/1.28/1.14]1.03(0.89{0.69|0.53/0.45]0.38/0.28(0.140.02
1.12/1.10{0.86]0.74/0.67]0.63]0.62/0.40/0.28[0.17/0.12/0.09/0.08/0.07/0.0410.02
0.6010.76]1.14{1.35/1.37[1.21(1.09{1.00|0.860.65]0.49|0.41{0.36/0.26/0.11[0.03
1.25/1.2211.1710.8910.610.54/0.51(0.48(0.28/0.08/0.03| ol ol o
0.29/0.67(1.20,1.32|1.38|1.26/1.23]1.13/0.92/0.64]0.57/0.50|0.45}0.30/0.10(0.05
WO THB, (lv) WAFI544: 8 FI1OH, 11H
4. LSRRI (v) IEHIB3E8 B2 H, WHHB4ESH1H, 30
(1) IBHs45E6 H4 HA» 56 H6 H (2 5 1)
(i) WgFs4E7HS H, 9H LR L RO b 2 RNE, =
(i) WBHI544E 8 B 9 | W7 N T BB L 28O TH 5,
(iv) IFISA%E 8 {1 H (—FFif itm) ARSI &7 75 - MR OTRUS, LA T 324
o7 j’!ul (ﬁ,[_‘ '7ha’ 'Hf Jﬁal .J( 135. 7hay I:I*rmﬁ_,[g(,/(“sg.lha”("j) ]
(i) I3 7THSAL»STHATH mm&r:wmxmmTM5a%meﬁmmen,:
(1) WARIS34E 7 H23 A A5 7 A31H OFFRRIRITCHE & 213 5 L PREQOFHECE 5,
(i) IBHs44E 7 HE B 7HI12H HRIEEEEF 1L, HR OO &Nk 2 B assss it
(iv) IEHIs4E7 H31H»58H2 H Ex (2-7) AL THTExR 3,
(v) WAHIS34E 8 H 2 B, WARB4E8H 1 H, 3 H PLEORSERE, #8 -~ 30&Mimit,
(-7 it B )
I, AKX 2. RBKRE H CHREBRER F) OBFE
(i) W34 6 6 H, 81, 108 B~ 3 h HHREH S MIFEEE Rk s L, 1%
(i) WEFIS34E 8 H 4 H A5 8 H13H iz Hb, HlhA FiE LBty 2L, M8—1¢4%

(Gii) WRB4E6 A1 HA»56 H6H
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1 2 Kl 40 5 W ey WL, WEMEE — 5 OHAL Ty v SRR A & B
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B8 — 1 7K & k) FR A B % FK RO BIA BT R ORISR D 5 2 & AT &

KIZF 8 — 120 THRET %0
IREELERENS, W2H 2 W THGG)+O St &
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HFAEDR (G—G) R UFHRZELL S A RARED
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F e ADBE, FEHAOEEROMBGAKGEH A+ (—
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= F) ZHME AT 201200, HErsni

KREHZT &M 5, ¥4 bbFAv A+ AR 50
B RF=0:#25,
iz P LARA OB SWTEL 5,

PSR B30T PRk PRMILIRT L?E‘iiiﬂk!é%’\-ﬂi
BT 2BRTh MM T A3 H O M (H, F)
=(35.5,9.6) & ARG ATZ DR ZIHET LT WaIBA

5347 H24 HORE(H, F)= (16.8,8.6 )1, #H41
B EEHIL 2o RIS EHBIBI 1 50 T, BRI O

2 S NTHREEPTRLETH 3IHFI544: 6 A3 AR
4 HOMEE {((H, F)=(54.0,24.6) R U*(53.8, 26.1)}

LA SEEAIL S,

8~ 11280, H&rmnwrr%umxm¢m
Wizd s, WEHEF OGS KR F =all+b ©%
BY 5, hlle RO &4k TRETRD 5 & 0 =0.91,

b e=—12.97 Th-rlo LT,
RICEHEN 3,

H& F ORI R
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F=0

- (8-1)
F=0.91H —12.97
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2. EENRKBEOBAKBRFEREKR (H)
AR UM (Ho 18, HoOMIRE (%38
) &S DEBEEE (7 —8) & Hy= Hx/, (b A
THRERD SN 5,
HOMBERRIERE—5 845,

8 -4 SENBAKBEOBMRENBRE «
2HWITRLAEHEFOMGEN, +4bhs (8—1) R
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LHolmsh b,
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(B4 mmsday)

28~ 1 [BAISAE IS AR R R
f 5 6 7 8 9
i) T i3 # - 3 #% T B - #% ¥ |3 # T i3 #%
loBoo®m % | omooowm % | omoo0wm & | mo0om & | moom &
B Bt b it it i Jit it 5t fit b3 fit it fit Hit it
1 6.5 65| 50 6.0 o] 100 3.0
2 6.0 6.0/~ L0 2.5 o] 110 ~ 806 40 0
3 6.0 6.0 6.5 6.5 —~11.0 ol 7.0 7.0
4 8.5 85| 3.5 35| ~110 7.5 0|-120 75 o
5 6.5 65 9.0 9.0 7.5 75| 7.0 7.0
6 7.0 7.0] 0.0 9.0 & 265 o 30 3.0
7 2.0 9.0 o] 5.0 5.0 0 0| ~180 85 0
8 6.0 6.0~ 15 ol 80 8o 65 6.5
9 8.0 8.0 7.5 7.5 8.0 80| 3.0 3.0
10 45 450 3.0 300 9.5 9.5 6.0 6.0
1 155 8.0 ol 20 o5 25| 100 0.0 6.0 6.0
2| w0 Lo| 5.0 5.0 85 8.5 9.0 9.0 6.0 6.0
13 -21.0 9.0 ol ~20 15 0] ~125 7.0 ol 1.5 10.5| 5.0 5.0
14] 200 13.0 0|~ 40 15 o] 25 25| 10.5 10.5 0 0
5] 30 10 40| 60 6.0/ 6.0 6.0 85 8.5 40 4.0
6] -160 9.0 ol 1s 05 20| 7.0 7.0 8.0 8.0 6.0 6.0
17|~ 5.0 0| 95 9.5| ~57.0 49,0 0| 45 45
18] 60 6.0 10.5 10.5) 6.0 8.0 3.0 3.0
18 80 8.0| 1L5 15| 40 40| 330 195 0
0] 110 1.0| 85 85| 0.5 0.5| 3.0 105 0
2| a0 9.0 8.0 g0 & 0 o 2L 0
22| 55 5.5 12.0 2.0 % 0 5 19,0 0
2| 80 8.0] 6.0 6.0 6.0 6.0/ 9.0 30 0
| 7.5 7.5 8.0 8.0] 1L0 1.0} 8.0 33.5 0
55| 85 85| 5.0 5.0 5.0 5.0 0 0
%)~ 30 3.0 o] 20 170 o]l 9.0 5.0/ 4.0 4.0
a7] 7.0 .00 3.0 7.0 o] 6.0 6.0/ — 4.0 240 0
28] &5 85|~ 55 260 ol 50 Lo 60| eo0 6.0
29 1L5 115 0 380 ol 75 7.5] —16.0 220 0
0] 115 1.5 0 6.0 ol 100 10.0] 50 5.0
3| 80 8.0 10.0 10.0] 60 6.0
it 115.0 1510 151.0 139.0 62.5

#8 -2 FARIZEHHA

QBAL S mm day )

H

M OH S 9
# % R Ep 58 50 52 45 3.9
WA E/Ep 0.8 0.8 1.1 1.4 L5
BB REE 4.6 4.0 57 6.3 5.9
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#8-3 PRBERIES (Z01)

4. LSRRI

A ok R o ok B OB gt o O#E oKk OO MR OINKBEE
Q Hmm,day r Omm, day Emm, day Fmm day
H ' sec @ @=Dxr F =@-3-E
S54 6/ 4 0. 951 25.3 0.41 10. 4 4.0 10.9
» 6,5 0.922 24.5 0.32 7.9 4.0 12.6
» 6/ 6 0. 867 23.1 0.33 7.6 4.0 11.5
S54 775 0. 570 15.2 0.41 6.2 5.7 3.3
« 1/9 0.564 15.0 0.26 3.9 5.7 5.4
S54 879 0.592 15.8 0.34 5.4 6.3 4.1
v 8/ 1 0.709 18.9 0.53 10.0 6.3 2.6
S54 11/17 - - 0.40 - - -

o, FE AR

EHH Q H r 0 E F

S5377 3 0.558 35.5 0.57 20. 2 57 9.6
o 1/ 4 0. 501 3.9 0.46 14.7 5.7 1L5
v 1,/5 0. 457 29,1 0.55 16.0 5.7 7.4
© 1/ 6 0. 347 22.1 0.75 16.6 5.7 - 0.2
o 177 0. 287 18.3 0.97 17.7 5.7 - 5.1
$537./23 0.389 -0, 25 - - —~

v 7./24 0. 264 16.8 0.15 2.5 5.7 8.6
v 1% 0.337 21.5 0.54 11.6 5.7 4.2
“ 7,726 0. 455 29. 0 0. 30 8.7 5.7 14.6
v 1,27 0. 437 27.8 0.29 8.1 5.7 14.0
v 7,28 0. 368 23. 4 0. 41 9.6 5.7 8.1
v 1,99 0. 455 29.0 0.96 27.8 5.7 ~ 4.5
v 7,730 0.522 33.2 0.36 12.0 5.7 15.5
» 7/81 0. 452 28.8 0.19 5.5 5.7 17.6
S84 75 0. 355 22,6 0.51 1.5 5.7 5.4
1.6 0. 305 19.4 0.22 4.3 5.7 9.4
v 17 0.348 22.2 0. 49 10.9 5.7 5.6
v 7,/ 8 0.323 20. 6 0.67 13.8 5.7 1.1
“ 1/ 9 0, 355 22.6 0.36 8.1 5.7 8.8
+ 1,10 0.416 26.5 0.12 3.2 5.7 17.6
+ 111 0.341 21.7 0.77 16.7 5.7 - 0.7
v 1,712 0,212 13.5 1.84 - - -

$54 7,731 0.742 47,2 0.28 13.2 5.7 28.3
» 8/ 1 0.724 46.1 0.23 10.6 6.3 29,1
» 8/ 2 0. 705 4.9 0. 36 16.2 6.3 22,4
$53 8/ 2 0. 462 29. 4 0.55 16.2 6.3 6.9
S548/ 1 0.610 38.8 0. 41 15.9 6.3 16.6
» 873 0. 666 42,4 0.51 21.6 6.3 14.5




RBFIR & Z U 2R AR OB BEBOR RN ¥ 5 UF %

N, ERERARHIE

(#8—3, &)

H£HH Q H r 0 E F
$536, 6 0,212 26.5 0.33 8.7 4.0 13.8
© 6/ 8  0.220 27.5 0.29 8.0 4.0 15.5
» 6,10 0,263 32.9 0.21 6.9 4.0 22.0
S538/ 4  0.188 23.5 0.73 17.2 6.3 0
» 8/5 0177 22.1 0.37 8.2 6.3 7.6
» 876  0.193 24.1 0.30 7.2 6.3 10.6
» 877  0.215 26. 9 0.36 9.7 6.3 10.9
» 8/ 8 . 0.172 21.5 0.66 14.2 6.3 1.0
+ 879 0,153 19.1 0.46 8.8 6.3 4.0
s 8710 0,152 19.0 0.39 7.4 6.3 5.3
» 8/11  0.173 21.6 0.38 8.2 6.3 7.1
+~ 8712  0.163 20.9 0.41 8.6 6.3 6.0
» 8713  0.195 24.4 0.60 14.6 6.3 3.5
S54 6,1  0.420 52.5 0.18 9.5 4.0 39.0
» 6,/ 2  0.430 53.8 0.19 10.2 4.0 39.6
» 63 0.432 54.0 0.47 25. 4 4.0 24.6
v 6/ 4 0,430 53.8 0.44 23.7 4.0 26.1
+ 6/5  0.420 52.5 0.19 10.0 4.0 38.5
v+ 6/ 6  0.410 51.3 0.20 10.3 4.0 37.0
S54 8,710 0,295 36.9 0.15 5.5 6.3 25.1
+ 8711  0.261 32.6 0.16 5.2 6.3 21. 1
$538/ 2  0.205 25.6 0.25 6.4 6.3 12.9
S54 8/ 1  0.262 32.8 0.27 8.8 6.3 17.7
» 8,3  0.245 30.6 0.83 25.4 6.3 - 1.1
8 -4 FHARHB iR
) H . "
K S X IOmjj\day hAa mm}?ﬂay RS IOIT';iljjy ‘;\a mm/ };ay
B M ok 1.586.73 68.1 23.3 WOk 2 4,432.18 382.8 11.6
B o#5 A sk 7,709.98 306.8  25.1 AN BEBFORT K 1,214.35 94.1  12.9
B oAk 566.10 66.6 8.5 #oo1 } 3,230.30 225.8  14.3
oW R A& 2,117.89 120.4 17.6 W oAk 2 6874.99 664.1  10.4
Homo oW ok 5.476.53 323.9 16.9 Ef eI RIS HE 9,318.89 682.3 13.7
i W B oAk 6,011.13 363.8  16.5 AN 1 RS 175.20 4.0 173
HOf W OM 2,346.24 122.2 19.2 LI 771.12 40.8  18.9
G oM A& 9,133.06 587.7 15.5 Wt oMok 2,072.35 159.9  13.0
G Tk 1,308.32. 9.8 13.5 YPo#R- A 1) 2,498.75 170.7  14.6
G/ A& 1,698.18  102.3  16.6 Mom ok o2l 159 5.4 14.8
oM O ok 5,818.38 374.6 15.5 Mo M ok 1,407.00 70.0  20.1
W Lm Mk 3,275.71 132.1  24.8 oW 1} 1,376.85 68.5 20.1
2.,130.09 137.9  15.4 M K 2 6,606.84 432.3 153
A5 WA ok 1 1,574.18 192.2 8.2




146 AR E— - BAHE Aok sk
F8—5 KA KK
G, 7
twEAR| Mok o B[] " w ; w5
BoEom ok B @ B oK 16.5 | 16.5 16.5 16.5 14.9 12.3 4.4 8.9 | 33.3
EsmmEAk] L o#m oA Kk 17.8 | 17.8 | 17.8 | 16.3 | 10.8 6.3 | 16.1 | 31.1
oWk 6.0 6.0 6.0 6.0 4.2 1.8 3.9 8.9 | 12.7
Woms ok 12.5 | 12,5 | 12.5 | 11.8 7.9 6.9 9.9 | 15.0
TN B S T B 122 | 12,2 | 12.2 | 12.2 | 11.5 8.1 4.7 8.5 | 18.6
i % B ik 1.7 | 117 | 117 | 116 7.4 3.3 9.9 | 18.8
WO O %k 13.8 | 13.8 | 13.8 | 13.8 | 13.1 8.3 3.6 | 11.7 | 24.8
P—_— T 10.9 | 10.7 | 10.5 8.8 3.3 6.4 | 18.3
& B K 9.5 9.5 9.5 9.5 9.3 6.1 1.5 7.2 1 1.7
I ﬁﬁ{ﬂc;{i:k 1.6 | 11.6 | 11.6 | 11.6 | 11.6 7.0 2.3 | 10.0 | 19.9
wmoM oW K 10.9 | 10.9 | 10.9 | 10.4 9.5 5.9 4.3 | 12,7
. m;(i‘ri(ﬁ@]ﬂ/k 17.4 | 17.4 L 17.4 | 17.4 | 17.4 | 12.2 3.5 | 11.2
T 8k 10.9 | 10.9 | 10.9 | 10.9 | 10.9 6.0 0.3
—— 19 l Mok 5.7 5.7 5.7 5.7 5.7 4.0 0.6
B ) 8.1 8.1 8.1 7.4 7.0 4.8 3.6 | 10.9 | 15.3 | 171
A B B OR K 9.0 9.0 9.0 9.0 8.9 5.4 4.9 7.7 9.7
ERL S S 9.9 9.9 9.9 9.7 7.7 5.1 6.3 | 11.2 | 17.9
WO k2 5.3 4.2 8.0 97 | 10.3 | 10.3 | 11.0 | 11.9
WRBEAK] K AR OB XK 9.5 9.3 8.5 7.4 6.6 7.5 | 11.8 | 15.8
moOR WA v 5.1 5.1 5.1 5.1 4.6 3.6 1.6
e W W B O O K 13.2 | 13.2 | 13.2 | 13.2 | 12.1 7.9 6.4 | 11.3
gepy - IR | WO R K 9.1 9.1 9.0 8.5 5.6 3.0 8.5 | 16.0
PR OO R 0.2 1 10.2 9.2 7.7 7.9 8.0 | 10.1
OO K2 1.4 | 16.4 | 19.8 | 185 | 17.6 | 16.6 | 16.3 | 12.7
R AR oW Bk 4.3 1 12,9 | 11,5 | 131 | 13.3 | 12,1 | 15.3 | 22.9
S B E: S M. ] 141 ] 14 | 127 8.4 5.8 | 13.5 | 24.1
[LEN S A N
PO OM ok 2 | 10.3 6.0 2.9 | 11.0 | 19.6 | 21.6 | 21.0 | 19.1 | 18.7 | 17.9
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DINBIHRREEH,

(HHL D0 g )

&
25 1 5 10 15 20 25
34.5 33.3 28.4 28.0 26.3 24.0 12.6 1.8 11.9 10.7 8.9 0.7
34.9 35.1 31.9 30.9 28.6 23.3 15.8 14.1 13.1 12.0 8.0 2.5 1.0
12.1 11.1 10.3 10.2 8.4 6.0 4.3 4.3 4.3 3.1 1.4 0.1
26.0 24.6 23.6 21.3 20.6 16.9 14.4 9.2 9.2 8.6 5.8 4.0 0.2
25.4 24.0 22.0 20.6 20.1 18.7 12.0 8.6 8.6 8.1 5.7 2.4
23.1 23.1 21.1 20.3 19.8 15.8 11.4 9.2 8.6 8.4 5.4 2.1 0.7
28.8 26.7 24.0 23.0 22.5 17.9 11.9 10.0 10.0 9.4 6.0 1.5
21.1 22.0 19.7 19.1 18.6 16.4 10.4 9.0 7.9 7.8 6.2 1.9 0.8 0.2
20.3 18.9 16.7 16.2 16.2 13.0 8.1 6.9 6.9 6.8 4.5 0.9
24.9 22.9 20.9 19.9 19.9 15.3 10.6 8.3 8.3 8.3 5.0 1.7
20,5 22.8 20.8 19.2 18.1 17.2 12.9 9.1 7.9 7.6 6.8 3.6 0.9
29.8 7.2 35.0 31.2 29.8 29.8 24.6 15.9 12.4 12.4 12.4 8.7 2.5
10.5 22.8 23.6 21.4 18.9 18.8 18.8 14.0 8.3 8.0 8.0 8.0 4.5 0.3
3.7 11.1 12.3 11.6 10.1 9.8 9.8 8.1 4.7 4.1 4.1 4.1 2.9 0.4
15.3 14.3 13.1 12.6 8.9 6.8 6.0 5.5 5.1 2.3 0.7
19.3 17.8 17.4 15.5 15.4 11.9 11.0 6.5 6.5 6.3 3.9 3.2
20.4 19.2 17.7 16.9 4.9 11.9 8.7 7.2 7.0 5.6 3.4 1.1
13.3 11.4 10.0 8.9 8.1 7.2 5.0 3.4 2.6 2.1 174 0.8 0.2
17.9 18.1 17.0 15.6 13.8 1.1 8.8 7.3 6.0 4.9 3.0 1.4 0.4
3.3 9.9 10.7 10.3 9.0 8.8 8.2 7.2 4.2 3.7 3.7 3.3 2.6 0.4
19.7 28.2 26.3 24.6 22.7 21.5 17.4 13.6 9.6 9.6 8.9 5.9 3.0
18.7 17.7 16.1 15.3 14.8 11.7 8.1 6.8 6.5 6.1 3.8 1.2 0.1
15.3 19.9 19.9 18.7 16.6 15.0 13.0 10.1 7.7 6.6 5.5 4.1 2.0 0.3
11.0 9.9 9.3 9.2 5.9 4.1 2,5 1.8 1.3 1.2 1.0 0.6 0.3
27.1 27.5 24.3 21.9 20.1 17.3 13.1 9.8 8.2 7.2 5.2 2,2 0.6
26.5 27.1 25.3 24.7 22.7 18.5 12.9 11.5 10.1 9.0 6.0 2.0 1.0
13.6 9.3 8.3 7.8 7.3 4.3 1.2 0.5
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F8—6 KARNFAKMIRD

LWERRK | M A R K 4
- B § 5 10 15 20 25 1 5 10 15 20
i L I S = R L I/ G6.63 0.63 0.63 0.63 6.69 0.54 0 0.36 0.31
L mEk, Lo® B oK 0.59 0.59 0.59 0.64 0.47 0.10 0.54 0.32
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F10— 1 KRN KO WK R

LRk & 61(?J 15 20 2 71” 5 10 15 20
HEHBEAK|E @ OB K 0.130 0.130 0.118 0.097 0.035 0.070 0.263
FsmEk | L oS OB K 0.664 0.634 0.580 0.384 0.223 0.571 1.107
£ oW oM oKk 0.046 0.046 0.032 0.014 0.030 0.069 0.098
oW oWk 0.174 0.174 0.164 0.110 0.096 0.137 0.208
T oW R K 0.456 0.456 0.431 0.304 0.177 0.317 0.697
o0H A oK 0.494 0.494 0.487 0.313 0.139 0.417 0.793
Wk A OK 0.196 0.196 0.185 0.117 0.052 0.166 0.350
4 # 1.366 1.366 1.299 0.858 0.494 1.108 2.146
ERE I 0.740 0.729 0.719 0.603 0.222 0.433 1.247
I R T 0.106 0.106 0.106 0.068 0.017 0.080 0.198
25 it 0.846 0.835 0.825 0.671 0.239 0.513 1.445
WO O K 0.471 0.471 0.451 0.411 0.256 0.189 0.552
WO K| Ak R K 0,138 0.138 0.138 0.083 0.028 0.118 0.236
N i 0.609 0.609 0,589 0.494 0.284 0.307 0,788
BV LWk 0.265 0.265 0.265 0.265 0.186 0.053 0.171
MV OB K | W OHR K 0.175 0.175 0.175 0.175 0.175 0.096 0.005
75 i 0.440 0,440 0.440 0.440 0.361 0.149 0.176
] B R - vl 0.014 0.014 0.014 0.014 0.013 0.010 0.004
W AEKLE B R K 0.456 0.435 0.338 0.287 0.610 0.766 0.767
wONE K BB K 0.098 0.098 0.097 0.059 0.053 0.084 0.105
gl ) 0.568 0.547 0.449 0.360 0.676 0.860 0.876
HAMBARTE M W K 06.576 0.867 0,942 0.922 0.952 1.135 1.374
W ERB K | TR 0.733 0.669 0.582 0.518 0.593 0.928 1,240
o L 1,309 1.536 1.524 1.440 1.545 2.063 2.614
oo M o R K 0.062 0.062 0.062 0.057 0.037 0.030 0.054
genl PR | WO M K 0.168 0.165 0.156 0.103 0.055 0.156 0.295
oo B W 0.346 0.376 0.344 0.307 0.301 0.301 0.311
oW od Mo A K
/J\ %,
MUK | W B W K 0.104 0.093 0.106 0.107 0.098 0.124 0.186
OO K 0.662 1.090 1,178 1,115 1.002 1.040 1.096
[} B A B R
o4 it
i it 1.342 1.786 1.846 1.689 1.493 1.651 1.942
& it 7.274 7.885 7,669 6.433 5.349 7.296 | 11.357
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R OB BEERORE) R (4L 2 wg)
8 H 9H
25 1 5 10 15 20 25 1 5 10 15
0.272 0.263 0.224 0.220 0.208 0.189 0.099 0.094 0.094 0,084 0,070
1.240 1.249 1.133 1.098 1.017 0.830 0.562 0.500 0.464 0.428 0.286
0.093 0.085 0.079 0.079 0.065 0.047 0.033 0.033 | 0.033 0.024 0.010
0.363 0.343 0.328 0.297 0.287 0.235 6.201 0.127 0.127 0,120 0.081
0,951 0.900 0.824 0.773 0.754 0.628 0.450 0.323 0.323 0.304 0.216
0.974 0.974 0.891 0.856 G.835 0.668 0.480 0.390 0.362 0.35% 0.230
0.407 0.377 0.339 0.326 0.318 0.253 0.168 0.141 0.141 0.133 0.084
2,788 2.679 2.461 2.331 2.259 1.831 1.365 1.014 0.986 0.936 0.621
1.438 1.501 1.342 1.300 1.268 1,120 6.708 0.613 0.539 0.529 0.423
0.227 0.212 0.188 0.182 0.182 0.145 0.091 0.077 0.077 0.076 0.050
1.665 1.713 1.530 1.482 1.450 1.265 0.799 0.690 0.616 0.605 0.473
0,889 0.990 0.902 0.835 0,788 0.747 0.559 0.397 0.343 0.330 0.296
0.295 0.271 0.248 0.236 0,236 0.181 0.126 0.098 0.098 0.098 0.059
1.184 1.261 1.150 1.071 1.024 0.928 0.685 0.485 0.441 0.428 0.3565
0.455 0.569 0.535 0.478 0.465 0.455 0.375 0.243 0.190 0.190 0.190
0.168 0.365 0.377 0.343 0.303 0.301 0.301 0.224 0,133 0.128 6.128
0.623 0.934 0,912 0.821 0.758 0.756 0.676 0.467 0.323 0.318 0.318
0.009 0,027 0.030 0.029 0.025 0.024 6.023 0.020 0.012 0.010 0.010
0.759 0.877 0.853 0.816 0.619 0.521 0.485 0.421 G.330 0.194 0.122
0.211 0.194 0,190 0.169 0,167 0,129 0.119 0.070 6.079 0.069 0.042
0.97¢ 1.098 1.073 1.014 0.811 0.674 0.627 0.511 0.421 0.273 0.174
1.583 1.376 1.235 1.125 1.009 06.859 0.610 0.450 0,382 0.305 0.193
1.413 1.424 1.337 1.230 1.089 0.874 0.690 0.572 0.475 0.388 0.237
2.966 2.800 2.572 2,355 2.098 1.733 1.300 1.022 0.857 0.693 0.430
0.093 0.133 0.124 0.116 0,107 0.102 0.082 0,064 0.046 0.046 0,042
0.345 0.326 0,297 0.283 0.273 0.216 0.149 0.125 0.120 0.113 0.070
0.399 0.480 0.475 0.450 0.381 0.334 0.279 0.215 0.165 0.140 0.119
0.220 0,223 0.197 0.178 0,163 0.140 0.106 0,080 0.067 0.059 0.042
6.890 0.686 0.614 0.586 0.547 0.361 0.163 0.114 0.080 0.072 0.048
1.947 1.848 1.707 1.613 1.471 1.153 0.779 0.787 0.478 0.430 0.321
13.665 13.846 13.747 12.003 11.098 9.359 6.861 5.392 4.670 4.194 3.047
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S K| B W W K 0.130 | 0.130 | 0.118 | 0.097 | 0.0 | 0.070 | 0.263
TmEEA | E o# Wk 0.628 | 0.628 | 0.575 | 0.380 | 0.221 | 0.566 | 1.097
E oW oM Kk 0.031 | 0.031 | 0.030 | 0.014 | 0,030 | 0.044 | 0.044
WOk 0.056 | 0.05 | 0.056 | 0.079 | 0.079 | 0.080 | 0.090
o | T 0.151 | 0451 | 0.151 | 0.213 | 0.177 | 0.212 | 0.363
Lowom ok 0.187 | 0.168 | 0.166 | 0.241 | 0.139 | 0.242 | 0.412
ok B 0.057 | 0.057 | 0.057 | 0.081 | 0.052 | 0.081 | 0.217
A H 0.482 | 0.463 | 0.460 | 0.628 | 0.477 | 0.65 | 1.12
GO oM Kk 0.272 | 0.268 | 0.311 | 0.206 | 0.220 | 0.383 | 0.632
SR K | & 6T Tk 0.045 | 0.045 | 0.045 | 0.063 | 0.017 | 0.063 & 0.099
AN 0317 | 0.313 | 0.35 | 0.269 | 0.237 | 0.446 | 0.731
WO Mk 0.174 | 0.174 | 0.171 | 0.246 | 0.248 | 0.189 | 0.248
A K A2 A ok 0.047 | 0.047 | 0.047 | 0.067 | 0.028 | 0.067 | 0.127
N 0.221 | 0.221 | 0.218 | 0.313 | 0.276 | 0.25 | 0.375
W 7 L ok 0.104 | 0.106 | 0.104 | 0.130 | 0.087 | 0.083 | 0.087
T K | 9 F N A 0.065 | 0.065 | 0.065 | 0.091 | 0.091 | 0.091 | 0.005
A 0.160 | 0.169 | 0.169 | 0.221 | 0.178 | 0.144 | 0.062
W | EA - AT 0.014 | 0.014 | 0.014 | 0.04 | 0.013 | 0.010 | 0.004
WEMAS % oM Kk 0.300 | 0.289 | 0.237 | 0.287 | 0.476 | 0.577 | 0.460
EH K| N W 0.09 | 0.095 | 0.095 | 0.059 | 0.053 | 0.062 | 0.088
e it 0.410 | 0.399 | 0.346 | 0.360 | 0.542 | 0.640 | 0.319
I e 0.507 | 0.648 | 0.650 | 0.716 | 0.735 | 0.794 | 1.056
HEURAK | B 0.571 | 0.522 | 0.45 | 0.456 | 0.492 | 0.724 | 0.984
i it 1.078 | 1.170 | 1.115 | 171 | L.227 | 1.518 | 2.040
% Wk | B 9 Wk 0.019 | 0.019 | 0.019 | 0.027 | 0.027 | 0.027 | 0.027
gk - e | e 9F M K 0.168 | 0.165 | 0.156 | 0.103 | 0.05 | 0.15 | 0.295
R 0.320 | 0.359 | 0.330 | 0.302 | 0.295 | 0.295 | 0.299
BOW W Ak
N it
WA | B W K 0.104 | 0.093 | 0.106 | 0.107 | 0.098 | 0.124 | 0.186
Fr T 0.662 | 1.090 | 1.178 | 1.115 | 1.002 | 1.040 | 1.086
WoR WA AWKk
P
i it 1.282 | 1.726 | 1.789 | 1.654 | 1.477 | 1.642 | 1.893
& i 4717 | 5.217 | 5.144 | 5.104 | 4.670 | 5.951 | 8.165
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(MBI BROKIL) ORF SR QB2 7%)
8 H 97
25 1 5 10 15 20 25 1 5 10 15
0.272 0.263 0.224 0.148 0.208 0.189 0.099 0.094 0.094 0,084 0.070
1.230 1.238 1.123 0.757 1.008 0.823 0.557 0.495 0.460 0.425 0.283
0.044 0,043 0.048 0.049 0.049 0.047 0.033 0.033 0.033 0.024 0.010
0.229 0.209 0.207 0.178 0.169 0.122 0.090 6.087 0.082 0.083 0.081
0.589 0.549 0.503 0.456 6.437 0.320 0.234 0.236 0.223 0.222 0.216
0.584 0.584 0,525 0.496 0.476 0.327 0.264 0.265 0.250 0.248 0.230
0.269 0.242 0.095 0.088 0.089 0.093 0.089 0.089 0.083 0.084 0.083
1.715 1.627 1.378 1.267 1.220 0.908 0.710 0.710 0.671 0.661 0.620
0.814 0.864 0.760 0.723 0.693 0.556 0.429 0.426 0.401 0.399 0.399
0.125 0.112 0,096 0.091 0.091 0.071 0.071 0.070 0.066 0.066 0.050
0,939 0.976 0.856 0.814 0.784 0.627 0.500 0.496 0.467 0.465 0.449
0.498 0.584 0.532 0.468 0.425 0.389 0.274 0.274 0.258 0.257 0.176
0.183 0.160 0.146 | 0.134 0.134 0.085 0.074 0.075 0.070 0.070 0,059
0.681 0.744 0.678 0.602 0.559 0.474 0.348 0.349 0.328 0.327 0.235
0.305 0.404 0.385 0.334 0.314 0.314 0.240 0.119 0.0981 0.091 0.091
0.091 0.215 0.238 6.206 0.170 0.168 0.168 0.101 0.095 0.095 0,095
0.396 0.619 0.623 0.540 0.484 0.482 0.408 0.220 0.186 0.186 0.186
0.009 0.027 0.030 0.029 0.025 0.024 0.023 0.017 0.012 0,010 0.010
0.482 0.577 0.576 0.549 0.429 0,375 0.356 0.378 0.327 0.192 0.120
0.206 0.190 0.190 0.169 0.163 0.127 0.099 0.068 0.064 0.065 0.042
0.778 0.794 0.796 0.747 0.617 0.526 0.478 0.463 0.403 0,267 0.172
1.132 1.036 0.978 0.919 0.844 0.743 0,573 0.425 0.353 0.305 0.193
1.104 1.113 1.046 0.960 0.799 0,685 0.554 0.514 0.465 0.386 0.236
2.236 2.149 2.024 1.879 1.643 1.428 1.127 0.939 0.818 0,691 0.429
0.050 0.086 0.082 0.074 0.066 0.061 0.044 0,030 0.028 0.028 0,028
0.345 0.326 0.297 0.283 0.273 0.216 0.149 0.125 0.120 0.113 0.070
0.376 0.455 0.452 0.428 0.366 0.313 0.261 0.205 0.160 0.139 0.119
0.220 0.223 0.197 0.178 0,163 0.140 0.106 0.080 0.067 0.059 0.042
0.891 0.686 0.614 0.586 0.547 0.361 0.163 0.114 0.080 0.072 0.048
1.882 1.776 1.642 1.547 1.415 1.091 0.723 0.554 0.455 0.411 0.307
10,047 10.189 9.344 8.302 7.940 6.550 4,952 4.320 3.881 3.515 2.749
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TRERE A K 4 61(?i 15 20 25 71)'} 5 10 15 2
E MOk | W K 0.130 | 0.130 | 0.118 | 0.097 | 0.035 | 0.070 | 0.263
MOk | L # W K 0.628 | 0.628 | 0.575 | 0.380 | 0.221 | 0.566 | 1.093
E oW m Ak 0.043 | 0.043 | 0.032 | 0.014 | 0030 | 0.065 | 0.092
Wow Ak 0.150 | 0.150 | 0.141 | 0.103 | 0.092 | 0.124 | o0.181
| B 0.441 | 0.441 | 0.417 | 0.297 | 0.177 | 0.309 | 0.677
&Low Rk 0.490 | 0.490 | 0.483 | 0.311 | 0.139 | 0.414 | 0.787
o WK 0.19 = 0.19 | 0.185 | 0.117 | 0.052 | 0.166 | 0.350
A 1.320 | 1.320 | 1.258 | 0.842 | 0.490 | 1.078 | 2.087
TR 0.672 | 0.663 | 0.659 | 0.565 | 0.220 | 0.420 | 1.179
GOk | & T T K 0.103 | 0.103 | 0.102 | 0.068 | 0.017 | 0.079 | 0.194
A 0.775 | 0.766 | 0.756 | 0.633 | 0.237 | 0.499 | 1.373
W WK 0.402 | 0.402 | 0.385 | 0.350 | 0.256 | 0.170 | 0.491
W% K | A 2 ATk 0.138 | 0.138 | 0.138 | 0.083 | 0.028 | 0.118 | 0.236
A E 0.540 | 0.540 | 0.523 | 0.433 | 0.28¢ | 0.288 | 0.707
W7 ok 0.265 | 0.265 | 0.265 | 0.265 | 0.18 | 0.053 | 0.171
9 R Ak | 9 F e ok 0.175 | 0475 | 0.175 | 0.175 | 0.175 | 0.09% | 0.005
A 0.440 | 0.440 | 0.440 | 0.440 | 0.361 | 0.149 | 0.176
W I | A - AV 0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0010 | 0.004
B oMok | % Om K 0.300 | 0.289 | 0.237 | 0.287 | 0.476 | 0.577 | 0.460
S K | A B B K 0.098 | 0.098 | 0.097 | 0.059 | 0.053 | 0.084 | 0.10
i it 0.412 | 0.401 | 0.348 | 0.360 | 0.542 | 0.671 | 0.336
B K| @ A 0.507 | 0.648 | 0.659 | 0.721 | 0.742 | 0.855 | 1.056
RN | 5 £ - 1 - 3 0.571 | 0.522 | 0.45 | 0.465 | 0.492 | 0.724 | 0.984
i i 1.078 | 170 | 1.115 | 1.186 | 1.234 | 1.579 | 2.040
% WM I & 0.034 | 0.034 | 0.034 | 0.031 | 002 | 0.017 | 0.029
Fh - | R I Wk 0.081 | 0.083 | 0.078 | 0.052 | 0.045 | 0.078 | 0.159
W - 0.329 | 0.359 | 0.330 | 0.302 | 0.205 | 0.295 | 0.299
O Wl A A oK
s it
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1.296 1.397 1,248 1.208 1.177 1.033 6.662 0.579 0.512 0.502 0.410
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12,145 12.313 11.408 10.757 9,963 8.476 6.251 5.047 4.453 4.013 3.022
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Summary

In this paper, the authors have investigated a fundamental theory for planning of seasonal water
requirement for paddy field,improving the Critical Block Method (hereafter CB Method). Then to verify
the effectiveness of the theory, they applied it to the YAHAGIGAWA water use district,which is located
in Aichi Pref..

Main results obtained are as follows;

1. Improvements in the block-kind judgements of the CB Method (Chap. 1 and Chap. 9).

The block-kind judgements in the CB Method become difficult and complicated as the blocks increase
number. The authors succeeded in working out these problems, by separating judgement into two parts:
divisional judgement (D-judgement) and quantitative judgement (Q-judgement). D-judgement is the means
for calculating water quantity of divisional and returned flow under a part blench canal. It is done
independent of other areas. Q@-judegement is the means for caluculating water requirement in a whole
area,under considering the results of D-judgement. In the actual process of planning, the block-kind
judgement are done easily, correctly and swiftly.

2 . Proposition concerning the fundamental theory for planning of seasonal water requirement {Chap. 2

, Chap. 7 and Chap. 8).

The CBMethod has been proposed for calculating maximun quantity of water requirement for a paddy
field. Therefore , when we nead seasonal quantity of water, the necessary fundamental theory is in-
sufficient. In this report,we proposed the general idea for planning that has been summarized in the
coefficient of seasonal demand quantity ({r) and coefficient of seasonal repeating quantity (r,). The
former is expressed in the equation (2-~4) and the latter is expressed in the equation (2—11). If
we multiply f, (or r,), by water requirement in depth and paddy field area, we can obtain seasonal
demand quantity (or seasonal repeating quantity) in each block.

3. Estimation of the saved quartity by repeated use (Chap. 10).

Applying the above described theory to the YAHAGIGAWA water district, we estimated the saved
quantity by repeated use. Generally, repeated use is divided into two types, in one brench canal area
and among mary brench canal areas. In the YAHAGIGAWA water district, repeated use saved 24 pe-
rcent of water requirement on the average. Then,in the quantity of water, repeated use in a brench
canal occupied about 38 percent and among many brench canals about 62 percent (Table.10—5}), Es-
pecially, the percentage was the highest during from June 16th to 30th and from August 1lst to 10th,
about 30 percent (Table. 10—5).

4. Comparison of the practical data with calculated results on the quantity of water requirement.

The practical date during non-rainy days from 1873 to 1979 was compared with D-judgement and
Q-judgement results. Consequently, the seasonal pattern calucuated shifted foward about 10 days (Fig.
10—2). This is explained by the fact that the rice-planting season has been moved in foward recent
yvears. Considering this gap,the puantity. of Q-judgement was 59 percent and D-judgemekt was 84 pe-
rcent of the practical data. Thus, it becomes clear that repeated water use had deep significance for

the water requirement in this district.





