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A Study on Calculation of Effective Rainfall in Upland Crop
Irrigation by Using of Computer and the Effective Rainfall in

Huolung Area
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ABSTRACT

Effective rainfall is a very usful index for supplementary
irrigation in subhumid and humid regions, since not all precip-
itation is effective in these regions, a close estimation of effe-
ctive rain fall is essential either in planning a new irrigation
prbject or in running an existing irrigation canal system or in
choosing the night time to irrigate a given field. However the
effective ranfall is very hard to estimate because too many

B

In this report, a new method is suggested, by use of elect-
ronic computer to conduct a kind of soil moisture budgeting
method, a more accurate and more reliable estimate of effec-
tive rainfall can be obtained. The principle, procedure, and
computer program of this method are explained in detail with
the Houlung Area as an illustrated example. The results obtain
': by this method are then compared with the results obtained by
¢ the standard methods now are in use by P.W.C.B.

£
$ Conclusions are then drawn and discussed, recomandations
are made for the further research :
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| C K)=AUyE (X) |

| B (K+1)=P (K)-C (K)+B (K) |
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In a mouth there is 2 moximum of 31 days.

M represents the month

Check the number of days in the mouth. We
reserve the value of L as the Last element
of B's, jand use it as the initial value B (13
of the next month. Here B (1) is By. and B
(K+1)?ls Bk Thus Bf wold be B (i+1)

| H

Treat each case of a’s -

At the begmmg of treatmg ea.ch a. all
these items should cleared, othervnse the
values of them obtained in Last Will be
accumulated to thlS one.. (Where G stands

for I) -

. Give the initial B, at the begmmg of a month
‘accordmg to the croespondmg a,

Proceeding every day data.

Ci=a E;

Bj=P;—Ci+Bi—1 ,
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J— o , ‘ | if Bi =Bmax
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] . .
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| .
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()
T Lot
] Acumulate 3, Pi
=l :
SUMP (I, M)=SUMP (I, M)+P (K) Y
SUMPE (I, M)=SUMP (I, M)+PE (K) 1=
SUMI (I, Mj=SUMI (I, M)+G (K - Whr L1
& ) ) M stands for ,?1 I
l ‘month
-
40 ]
(‘r)
{
" EFF (I, M)=EFF (I, M)+SUMPE (I, M)/SUMP (1, M) —%’%=EFF

BO (I)= B (L)

— 28

—sreserve the last B of this mont:

or each a.
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T
I 125 d 25 cages of 3, each case with 12 monthcs.
¥ ;1;1:2 There are data of 4 years, so devided
SUMPE (1, 1)=SUMPE. (L Di4 by 4

SUMI (L, )=SUMI (1, J)/4
EFF (I, J)=EFP (L, Dt

4

Write Byme, ®'s
And X Pei, X L EFF
fov eacti month

A
(¢)
l
)
END
Bmax= §mm.
12 f ;’
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a
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oy
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031
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| RE BLE-AREAFRE

By AE

I{ax 810 |12 |14 )16 | 18| 20| 22| 24| 26| 28|30 | 32|34 |36 |38 |40 | 42| 44 | 46 | 48 | 50 | 52 | 54 | 86 i 58 | 60
a
0.10 | 4.32) 5.30 4.32 682 631 582 530 4.80 4.29/10.26|10,76| 10,76| 10,76 10,76] 10,76 10.76/ 10.76/ 10,76/ 10.76! 10.76| 10.76/ 10,76/ 9.53 10,76) 9.53/10.76) 10.76
0.15 7.61) 8.13 6.62) 854 7.61| 6.43/1056| 9.93 9.43| 8.94| 854 7.92 7.46] 6.93] 6.43|15.40| 15.40 20.29) 20.29| 20.29| 20.29) 20.29| 16.96| 20.29| 16.96) 20,29; 20,29
020 | 7.03 8.06 8621001 8.4611.40/10.49] 9.41| 8.30|13.73| 13.24| 14,75/ 13,52 12.77] 11.65| 10,84| 10.34| 9.78| 9.26| 8.76| 8.22| 7.78| 25.54) 20.22| 25.54| 29.49| 29.49
025 | 8.71] 852 10.31/11.31) 9.48] 11.65] 10,16 13.88 12.76{ 12,98/ 10.79) 9.86| 9.0716,38| 15.77|19.68 18.88| 17.59| 16.86| 15.80] 14,59] 13.70| 10.70 11.69| 9.65{10.31| 9.79
030 | 7.78/11.23 9.7012.8010.22! 12,02/ 10,57/ 13.44) 12.69! 10.69| 15.96' 14.99] 16.94' 14.66|12.57/ 10,91 9.96! 19.47| 18.73! 18,40| 24.29' 23.73| 18.19, 21.67|16.10!19.42| 18.80
035 | 9.67)11.15(11.71)10.87, 1351/ 13.10] 14.91] 11,61 12.28| 13.93| 16.91] 14,21] 11.36| 18.45) 17.01| 20.40| 18,69] 16.34| 14,52| 12,53 11.15 22.45| 26.92| 21.31| 25.23) 29.70) 28.25
040 | 7.41 10-29.1“-74 12.66| 12,52 13.06| 1144/ 13,99| 16,65| 14.31 13.26| 18.44| 16,12 17.73| 14.68| 12,34 20.42| 19,43 24.60| 22.74| 20.43) 18.38) 22.48| 14.59| 19.69| 25.59| 25.00
045 |10.50| 10,04] 11.14] 13.69] 12,37 15,89| 15.22] 15.00| 16.87| 1661 18.49| 20,09| 15,13 20.55| 18.85| 22.14| 19.10| 15.93) 13.08| 22,82 22.40| 28,34 20,42| 24.34) 17.54| 2054/ 18.29
050 | 993 9.12]13.42] 14,52 14.77]13.23] 13.23] 14.20| 16.03] 14.09] 16.20] 16.17| 20,91 21.22] 18.10] 13.60{ 21.90] 26.19] 22.96| 19.37| 17.79| 15.02) 29.21{ 24,37, 25,37/ 29,40| 28.48
055 | 10.68}12.36] 10.70] 13.05{ 15.51| 18.16| 15,26/ 14,53 19.07] 17.61] 17.86| 20.09| 21.2) 17.22] 23.01| 26.35) 19.45| 17.06| 24,09] 29.45| 27.93| 25.14| 25.16| 18.32| 20,18| 27.74) 27:47]
0:60 |10.84) 13,1210.71| 12,32 14.28 16,57| 20,17 16,36 18.57] 22.27] 15.76| 20.58| 17.09] 21.33| 20,22} 16.50| 23.60| 27,23| 25.06| 18.82] 26.36| 25,35, 23.44| 28,311 27.85| 21.97{ 20,20
065 | 9.35/12.57|13.60 13.20] 14.88] 16.10| 18.60| 21.20| 17.91| 20,48| 25.94] 18.63| 26.92{ 21,88| 24.17| 27.42| 21,28| 17,41} 15,52| 28.04 27.33| 23.54| 20,43/ 28.17|27.72/ 30.11 2010
070  |10.03] 13.48] 14.88] 13.22] 12.89] 17.60| 19.18] 20,94 18.74] 18.37| 22.39) 17.65| 25.67| 24.54| 28.33| 19.47| 21,86| 26.89| 22.41{ 18.75{ 17.04| 30,41 28.06| 24i02| 22.52{ 17.26| 34.10)
0.75 | 12.60] ‘9.54] 13,46] 14,86 15.27] 18,35 19.88| 19.38) 21,18| 20,01 19.84] 24.65( 19,21/ 27.14] 20,97| 29.01} 26,53 19,68| 30,68/ 28,13| 24.33/ 19.46, 16.78 31;84j 31,05/ 27:11] 24.40
0.80 |13.84)11.1315.06| 16,56 15.54 14,52 19.42| 20,04 15,49| 24.22| 21.50| 21.32| 26:75| 20,76| 27.69] 25.48| 22.91| 30.17| 25.00| 20,13 31.47| 28,87 25,15 20.19| 30,04/ 32.71| 30.93
085 |11.42)12,68 13.59| 14.98| 16,50{ 16,33 16.62| 18.781 18,13| 16.13| 24.73| 18.80) 22.'50' 27.24 24.94? 17,28 21.60| 22,37 31,23| 27,60| 23.47| 22.04| 32.56| 27.60| 26.36| 22.34 22'.04;
090 [12.65(12.72] 11.16| 15,22 16.47 15.66| 14.74| 21,59} 20,60| 19.07| 24.79| 21:59| 19.17} 22.72| 24.22| 27.42 21,49| 28.12| 25,23| 18,97| 30.46| 29.18| 26.09| 21.93 32.16| 30.46( 25.77
095 |13.40] 15.48] 12.57] 12.55| 17.10] 18,55 15.10] 16:32| 20.99| 23.56] 23.64| 24.81| 19.91] 20.35| 23,18| 25.61| 29.84| 25.23| 31.10{ 26.87| 23.43| 21.60| 30,05/ 26.87| 25.99| 34.10| 34,10
100 | 1350 16.02|15.65|18.70] 17.52| 21.05| 17:13] 13.52| 19.92| 21.22| 18.75| 21.85| 25,15] 22.10| 20,50| 24.72| 26.30| 31.22) 28,28| 23.15| 26,82| 25.92| 23.47| 31.75| 28.98 23.68] 19.72
1.05 |14.82] 13,38} 14.82| 13,46| 16.71| 21.66| 18.79| 15,64] 16,24) 17.51| 25.60) 26,07 19.55 20.95| 22.58| 21.04| 27.66| 29.30| 28.29| 29,21/ 23.76| 31.34] 25.85/ 21.87| 22.29| 31.84/ 29.18
110 |12,60]15.92 15.18| 14.96| 16,51| 21.36| 21.66| 18.83| 15.77| 17.24| 19.20] 21,90| 26,72 26.49, 30,17|26,03] 20,53 25.04' 30,10| 25.70| 29.71| 24.87| 22.92} 31.06| 28.27 20,84 34.01
1.15 13,82 15.66| 18.23( 17.26) 13,08} 18.28| 23,62} 20.69, 12.97| 20.34] 16.96| 22.39] 20,69| 22.91] 24.49/ 30,16 24.11) 21,13} 25,30} 30.90; 26,71} 32,04l 29.38} 23.79) 30.39 29.85) 22.41
1.20 |13.9216.201 19.88| 16,19 15.20| 17.07| 17.66 21,64 14.96! 17.75| 20.74| 21.12| 28.02| 27.48| 18,59/ 21,58{ 31.15| 23.21| 21,73) 26,46 23.67| 27.93)30.82] 28.62| 26.27| 34.10| 30,69
1,25 |14.36]16,08] 17.65(16,39] 17,17] 19.43] 17,00! 24.73| 22.17| 19,25| 22.53| 20.23| 20.41] 21.20| 29,34| 22,40 25.23 31.71| 23,70| 20,78 25,76| 24.13| 30.78} 34.10{ 30,51 | 24.70| 24:21
1.30 | 14,82 17,56 17.61|18.78] 15.40| 14.67] 18.17] 19,76 21.64] 17.92| 24.21) 22.31| 22.10; 25.51| 20.90| 26.44| 23.29} 21,32| 30,54| 26.95| 31,14 22,32 26.92| 30.09| 22.34| 32.91 2333




R RMLE—FAHEES AR iy s AE

Bmax 1

la\a 10112 114116 | 18 120 | 22 | 24 | 26 | 28 |30 (32|34 (36|38 |40 | 42| 44 |46 | 48 [ 50 | 52 | 5¢ | 56 | 58 | €0
6o yojojoejfojojo ,o0oflciofofloflo|o|o|lolo|o|lo|lo|lo|olo|o|o|lo|lo]o
015 J19770 10|01 0|0} 0fo0joflojoflojo|o|o|lo|o|olofo|o|lo]lo|o|lol|lo]e
020 (3842388 0l 0 00|00 o0|0|ojo|o|o|lo|o{o|o|lo|o|olo|lololol|lol!lo
0.2‘53.7‘34.802.9'78.430‘00000ooooooooooooooooe
0.30 7.474.525.7’63.423.9’5'0_000000000000000000000
0.35 7.61| 7.07) 591 672 3.99| 416/ 481/ 525 o0 | 648 o | o | o | o | o | o] o0o| oo/ o ojo|lo|o0ojo0ot10]| 6
040 1152 9.53) 5.78| 6.67) 7.54 880 942 558 o | 0 [0 o |762 06 | oo |0 |lo|lo|olo!lo]o ojlo|eoefo
048 |12,85/11.83(11.24) 671 7.58 8.48| 950 595/ 592 0 | o | 0o | 0 | o 0[93 ot 00 |0jo0olo|o|o0o]| o]l o |16
050 [16.47)14.31)11.42) 9.81| 7.46| 881| 9.5810.4511.28112.98 1380 © | 0 | 848 0 | 0o | 0o | o |109511.41| 0 | 0 | 0 | o 1398 o | o
0.55 |19.78]15.98|17.0213.18 11.11| 8.47| 9.77|16.63)11.88{1273( 13,00 1449 7.78) o | 6 | 9.09 989 0 | 0 | 0 {11.891238 0 | 06 | 0 | 0 | © ‘
060 |20.29 18.2‘)! 17.231 19.52 14.59) 867 9.64/10.78| 11.52| 12.46| 18,62 14,53 7.90/16.57| 858 932/ 0 (10411038 0 | 0 [0 | 0 | 0 | 0 |144i 14,99
0.65  |26.90] 20,18 21.88 20,17 19,38 17.10] 9.70| 15.54) 11.29| 12.48) 13.70) 14.83| 15.36| 16,05| 8.93 9.45 9.58/10.26|10.9211.37(11.43121201227] 0 | 0 | 0 | ©
0.70 | 27.14)25.28) 21.9719.61| 22.67| 21.09) 14.14] 1044 17.32| 12.64| 13.44 14.3115.87)16.58/ 16,83 9.22 9.62(10.02/10,89/11.37| 0 |11.86) 0 |13.491353 o | ©
075 | 25.8828.91) 24.84 26.13) 2344 21.36) 28.12| 10.83| 11.31] 19.02| 20,08 14.08)15.50/ 16,56/ 17.9118.13/ 19.26{ 10.31] 0 |11.26{11.3212.21] 0 {1329 o |14.08 14.7¢
0.80 | 31.00|33.46/24.73| 26.23) 26.06| 25.37| 24.09) 26.48| 23.06| 12.69) 20.24, 13.82| 15.71| 16,54| 17.49) 18.15| 19.49] 19.77] 21.62 11.00| 11.76 12.13)129911342) o | 0 |14.64
0.85 |36.10 3z;§é 33.78| 29.19] 29.90) 26.44| 28.08 25.77| 34.08| 25.28 13.12| 21.89| 23.25 16.54] 17.57| 27.99) 19.58 20.48) 2050 22.32\23.38] 0 |12.8413.38 1369 1487 o©
030 | 36.67|35.44) 34.89) 32.49] 29.09) 29.87| 83.32| 26.28] 33.50] 30.89) 13.43| 21.23| 23,54| 24.34 34.79] 18.60| 29.13| 20.41] 21,43| 33.35( 23.07| 24.76| 12.78| 12.95| 13.99] 13.7
0.95 |38.34/35.28) 35,68 35.16) 29.5033.97) 9.62| 31.29) 27.95| 31.49| 20.18] 14.17| 23,00 24.61| 25.12| 36.24) 19.52] 20,57} 21.61] 22.80| 22.64| 23.451 25.17| 26 48] © 14.12) 14,
1.00 |40.42 38,63 38,60 34.75 32.§o 3345 33.27) 41.48 33.28 30.02) 33.52) 21.57| 14.92{ 15.60 26.22| 17.27| 38.85| 20.75| 21.77| 22.65| 35.12| 28:80| 24.82| 26.05| 27.27| 14.45
1.05  141.97]43.90140.44| 40.36) 35.91| 33.12| 37.17| 40.64| 40.23| 42.37| 32.54| 28,671 39.36| 32.82| 17.08) 27.83| 18.53| 30.74| 21.44] 22.58| 46.48' 24.98| 12,49} 39.23 41,11/ 28.14) 289"
110 | 47.18|44.88(40.17| 45.49| 44.16) 33.49| 37.10| 36.73) 45.78| 43.28' 39,92 43.95| 30.16| 32.89) 26.01! 18.02| 39.37] 29.70| 42.80| 44.47} 23.81| 48.36| 25.34| 39.28| 13.09| 43.18]
115 | 48.80]46.86( 4291 47,76 49,48) 41,22 37.24 41 31| 39.86 4368 48,19) 42.39) 46,22 24,77) 35.07| 27.46| 28,46| 41,43) 31.47| 44.59| 47,03 23.73| 25.05| 26.60 27.08| 41,48, 43.5
120 |150,32]48,73|45.79| 52.20| 46.75| 41.79] 41.70 46.13| 46.68 49,90 39.11! 35.90| 37 261 40.25 34.45/ 36,86/ 29.19| 30.17| 43.05) 33.20| 34,80| 49,38 25.37| 26.13| 26.93| 28.66| 28.1
1.25  |52.46|50.40| 52.60) 48.70| 49.74| 49.64| 45.80] 40,78| 44.77 43.-41:40.26 49.39|45.80 49,41| 34.55| 36.92| 28.37| 30,611 32,33, 44.24| 34,77| 36,10| 25.27] 26,08) 40.65! 42,82 29.0:
1.30 | 55.06|52.23|54.87 49.59] 58.65! 56.76| 46,49) 46,57 50.37 49.28I 40.65l 29.48 46.9?' 40.01:51.98 36.21| 39,03 40.42| 32,14] 32.96| 14.43| 35,23) 25.49| 53,51 26.61:1 96| 44,44
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(1) 54@;%%@& : Bmax=%(8.22—-288) X‘m X 1.65X400=17.80mm Bmax=18mm
5448 B9 HESAFEIZA T H2AFHAMR 120K o
£ B kwan a | B % W R |umB| B X W &
HA® TG | B £ B W amanm (mm) TR (mm)
10 12,0 8.10— 821 020 | 2283x—}2 = 885 052 | 3246x-5 - =1259
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%0 120 .| 1L14—1125 0525 | »‘6.13><»__é%_i_= 245 0833 | 8.10% e =324 |
100 120 {1 112612, 7 - | 03715 581X 350 = 097 0.833 8,10% 3% = 1.67
o - " 1 <
1 =3 0. dax—l =3,
o 184X —gr = 342 paaj 15.14X—7 —= 342
Aw | 120 " 5925 © 7430

— 88 —




EN BRNBRRHES RS Bl < B

T ARHERAR SRR EEEE:
ﬁi"?%\ (e Grmmay A | A | A | a | B | ¢ [ D
SAEFIEE 59.25 74,30 116.1 116,1 116.1 116.1 110.2 110.2 110,2
S5 BRETEAE 145.73 149.81 80.0 717 64.8 639 74.6 729 87.7
SSEBRAT 144,24 128.12 279 264 608 492 483 56.2 99
SSEEHEHIE 181,08 188.90 97.5 933 | 1026 89.4 83.6 91.6 87.7
S5 HKT 74,95 76.42 700 70.0 700 700 700 700 700
SSsERkIEH3E 76,46 77.80 88.7 88.7 88.7 88.7 887 88.7 88.7
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