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1. Introduction )

. Effective rainfall is the portion of rainfall that can be used for supplying
or supplementing the water requirement of crops . (evapotranspiration plus
percolation). It is very impor‘tant in planning of -irrigation projects or in water
management of irrigation systems to utilize the effec_tiVe rainfall to a maximum
extent so as to reduce irrigation requirement to decrease costs for water
source development, to extend irrigation area, or to solve the problem of water
shortage. Effective rainfall can be estimated from rainfall records. Various
methods have been developed, among which the ‘water budgeting method is
the most reasonable but a time and labour consuming one. For the feasibility
study of the three irrigation projects in Central Java, daily rainfall data at
Gemolong station (No. 100b) from 1964 to 1977 were used to calculate the
effective rainfall for paddy field by the water budgeting method. with the
results obtained. a regression analysis was made to find out the relationship
between monthly rainfall and monthly effective rainfall The relationship fits
a_hyperbolic curve well and is presented in this report for reference of similar

projects
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2. Calculation of Effective Rainfall by
Water Budgeting Method

Basic assumptions for calculation of effective rainfall for paddy field by
water budgeting method are as follows:

a. The storage capacity of paddy fields for rainfall water is assumed to be 50mm
in depth on average. In other words, the portion of daily rainfall exceeding
50 mm is considered to be ineffective.

b. For consecutive rainy days, or in case water stored in the field from previous
rainfall is not yet entirely consumed, the effective rainfall is the portion of
rain fall that replenishes the consumption of water requirement or refills
the field to full capacity.

c. For the sake of a conservative estimate, effective rainfall is assumed to be
received at the end of the day, and water requirement is consumed in the
beginning of the day.

d. The rainfall water stored in the field at the end of a month is carried over
to the next month and considered as effective rainfall of the next month and
deducted from the current month.

The daily rainfall data from 1964 to 1977 at Gemolong Station (No. 100b) in
the Kedung Kancil irrigation area, Central Java were used for the study. The
computation was made on a daily basis and summed up each month. Table 3-1
shows the estimated monthly effective rainfall, Re6, Re8 and Rel0 for water
requirements of 6, 8 and 10 mm/day respectively.

3. Relationship Between Monthly Rainfall
and Effective Rainfall

A regression analysis was made to find out the relationship between monthly
rainfall and effective rainfall. Fitting a parabolic curve was firstly tried but
the correlation coefficient was only 054 A perfect correlation was later
obtained by fitting a hyperbolic curve. The computation is shown in Table
3-2 and the regression equations are as follows:

10984 _
Re6 ~ R T00%, r6=0.993
1 _ 099 _
Reg = R T0062  r8=0997

1__ 0992 =0.998
Relo = R-+0047,  r10=0998

Where R is monthly rainfall in mm/day, Re6, Re8 and Rel0 are effective rainfall
in mm/day for water requirements of 6,8 and 10 mm/day, r6, r8 and rl10 are the
Correlation Coefficients.

~ Some special cases for the effective rainfall computed in Table 3-1, e. g,
effecti-e rainfall which is larger than the monthly rainfall due to carrying
over of rainfall water from previous month, as we llas months with zero rainfall,
are excluded in the regression analysis.
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The above-mentioned regression equations can be simplified without causing
significant error as follows:

1 _1, 1
—Re——R"' oW for R<2'W
Re=W for R>2 W

Where W is water requirement in mm/day.

.Table 3-1: Monthly Effective Rainfall at Gemolong Station (100b)
Unit: mm/day

1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977

January

R — 119 132 161 94 112 56 145 135 1256 6.0 9.8 7.5 —
Re6 - 6.0 6.0 6.0 6.0 5.2 5.6 6.0 6.0 6.0 41 5.2 5.2 -
Re8 - .71 75 79 7.4 5.6 5.8 8.0 74 7.3 44 6.7 6.3 —
Rel0 —_— 7.7 8.6 9.3 8.3 5.9 5.8 98 8.6 8.2 49 7.6 7.0 —
February

R 78 11,1 141 186 217 128 104 134 62 228 9.5 7.4 49 155
Re6 4.3 6.0 5.9 6.0 6.0 5.8 6.0 6.0 5.7 6.0 53 6.0 3.9 34
Re8 4.6 7.3 7.2 79 8.0 6.3 6.9 71 6.0 8.0 6.5 7.0 42 46

Rel0 5.0 9.0 8.5 9.3 100 7.3 74 7.9 6.2 100 71 6.6 4.8 5.7

R 98 120 9.5 71 173 99 142 158 115 101 47 114 96 146
Re6 5.6 6.0 6.0 5.2 6.0 5.8 5.7 b.5 49 6.0 4.4 5.8 6.0 6.0
Re8 6.5 7.5 7.3 6.1 8.0 '}.4 7.0 58 59 7.3 46 7.0 7. 8.0

Rel0 7.7 83 8.1 70 9.3 8.7 83 6.4 70 85 47 7.7 74 100

April

R 10.7 5.5 8.0 39 117 114 8.6 47 48 7.0 6.9 6.7 1.0 127
Reb6 5.5 4.4 3.6 45 5.1 6.0 5.8 4.7 5.3 49 4.5 51 2.5 49
Re8 6.6 5.3 40 49 6.1 8.0 6.9 5.0 5.9 5.2 5.2 5.6 2.4 5.5

Rel0 78 5.4 45 5.3 71 9.0 7.3 5.3 b.7 5.4 5.7 5.8 2.2 6.0

May
R 3.8 49 25 12 105 24 9.0 5.7 33 114 33 8.5 0 2.9
Reb 3.5 39 3.6 1.6 6.0 2.1 6.0 3.6 3.4 6.0 4.1 5.0 0 5.1
Re8 3.8 3.8 3.6 15 8.0 2.1 6.6 3.9 3.3 7.8 4.7 6.6 0 6.1
Rel0 3.8 3.8 4.0 1.5 9.9 2.3 7.6 41 3.3 9.3 4.9 76 0 6.6
June

R 1.1 5.7 44 0 7.0 1.9 1.4 3.2 0 2.2 0.7 0.7 0.6 5.9
Reb6 13 3.0 3.6 0 38 2.9 2.1 3.5 0 3.2 0.7 1.1 0.6 41
Re8 1.1 2.7 4.2 0 b.4 29 2.3 3.4 0 2.8 0.7 0.4 0.6 45
Rel0 11 2.8 48 0 5.2 2.7 18 3.4 0 22 0.7 0 0.6 45
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""" Table 3-1: (Continued) '

1964 1965 1966 1967 19681“ 1969 1970 1971 1974 1978[ 1974¢ 1975 1976 1977
ENO B Vi A L

July Yoo el Ve
R — 23 0 0 53 03¢ 06 08 5500 19 23— 0 0
Re6 — 86 0 0 .44 08,06 .08 » 0 19 18, — 0 0
Re8 =+ — 37 0 0 46 08 06 08 0 19 22 — 0 0
Rel0  '— 38 0 0 47 08 .06 .08, 0 19 23 .— .. 0 0
August -
R L9 .0 0 0 27 01 .0 <92 .o— .27 o:88 .0 23 O
Re6 18 Y0 L0 L0 82 .01 20 0.2 Ch— (24 89 vt 0 068 -0
Re¢ ~18 "0 0 "0 82 ‘o1 "o o2 Y- 24 38 0 08 O
R0 18 0 0 0 32 o1 "o oz T~ Tas sg 0 10 0
S_gptember o ) ) ‘ R . . .

R .24 .— 11.,0 13 05 66 10 0 185 20 80 .18 0
Re6 25 .. — 11 0. 18 05 26 10 . 40 34 .88 32 19 O
Re8 %75 “v— 11 -0 .'183 705 28 * 1.0 .0 42 .29 . .34 19 0
Rele 25 — 11 0 13 05 30 10 0 51 29 36 20 0
O¢ dber“{ :

] [ARE

R© 112 — 81 "29 49 97 61 85 50 50 87 75 72 05
Re6. 44 . — 49 16 39 41 42 290 21 45 41 40 52 05
ReS b4 — 56 18 45 50 48 86 25 48 50 47 58 05
Rel0 60 — 61 20 46 58 52 89 25 52 58 53 57 05

November . . .
R 47 84 97 69 120 74 44 86 88 91 -50 20 41 75
Re6 48 _".;'_5,1 60 60 1:__5.8   16,in " 50 55 45 49 52 85 48 39
Re$ 53 71 68 71 69 72 47 56 50 59 55 34 50 45

Rel0 53 .74 7.7 7.1 79 74 44 5.7 5.2 6.2 4.9 3.4 46 48

December :
R 99 105 74 110 62 124 111 105 114 - 65 159 5.1 —
Re6 5.4 6.0 6.0 6.0 6.0 5.6 45 6.0 6.0 — 5.7 5.0 3.3 —
Re8 7.0 7.8 6.8 6.7 6.7 6.2 5.2 6.7 8.0 — 5.8 5.5 3.6 —_ ’

Rel0 7.8 82 71 7.4 6.5 6.7 5.7 7.6 8.6 — 5.9 5.9 3.7 -
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Table 3—2:Regression Analysis - -

Item J ;F ) M A M J J A S 0 N D Total  Mean
= 1043 . osa : 1.3?3 1206 1875 8583 4066 16331  50M 8933 11 1478 42401 0372
- o0 9::159: 0157 k0156 0460 4899 4842 13603 6462 4365 0152 0183 14757 12m
_Rle(T 1988 .. 2656 2504 \»:.27.‘0‘;8 2.486 3.936 4226 17,639 5.670 5.524 1.775 2.191 52643* 0.4(%2
_ﬁélTs - 0368 0.2 : 0452 .;r 0{429 0700 5068 4978 128260 6750  b5.220 0357 0418 1;‘5.963?' 1.3:%0
. 1.650 2233 <{2.0§4 h1769 2282 3873 4115 17922 5568 4836 1531 1832 49005“& 0.430
- 0257 0374 0321 0328 068 508 4871 127045 668 4903 0267 6.323: 15040 - 1-32;5
Taleo _ 1;;62\‘ 1972 1854 1,624 2131 3867 4091  16.972 ‘:/:‘5.48(’)";‘ 4798 1453 ;.7031 47.418 0.41;;6
- 0205 0294 0203 | 0274  OS8  50SS 482 126482 65 4T 022 0284 140,826 - }314
Réee 0195 0265 0256 0L 0556 4956 '4.’90‘2 ‘1275.17'1' 6537 4646 o,izzs 0.236 149194_ . 13?9
Ries 0164 0200 om0 oms  oms 4948 4856 . 12:'5'.1?950; 6527 4560 6-.19:5 0209 g0 '4304
BRSTD 0146 0207 0194 0302 0503 4946 4.846 125881 6518 4519 A6.1sé_ 0198 148.344 1301
n 1 4 14 10 10 5 5 5 7 13 9 1 ‘:114




bi=(2X —3X3y/n)/ (352 —(3x)%n)

5 4012
Re6 (149,194 2ANXEENE 3 3717 A2y 190.6147151.746-0.984
Res :(148 650 2AC XA 3y 1) 746 130.428/151.746-0.990
Rel0 : (14304 — 2ANXATA8 15 746 130.707/151,746 0,092

by =Y —biX

Re6 : 0.462—0.984x0.372=0.096
Re8 : 0.430—0.990x%0.372=0,062
Rel0 : 0.416—0.992 % 0.372=0.047

Regression Eqn. :—RI?6—= 9—'%84—+0.096
ﬁz%s?= 0’%90 +0.062
o2 oo
%= igigé‘: fﬁ%l§i§=,1u =0.9857 1s=0.993
o= ?ffgﬁgﬁggsw =0.9934 1,=0.907
rf = 2902x130.707 . _ 69966 £10=0.998

= 149.826—47 418%/114
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