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A Further Study on the Calculation and Estimationo of

Effective Rainfall for Upland Crops by use of Electronic

Computer and the Effective’Rainfall in Kang Shan Area
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Abstract

Effective rainfall is very useful{index of irrigation in humid and subhumid
regions. In last year, a method is suggested by the writer to calculate and estimate
the effective rainfall by the use of electronic computer, and the effective rainfall
in the Hou-lung area was used as an example.

In order to study the characteristics of effective rainfall in more detail and
to make this metod more practical, many new improvements are made in this
study. The effective rainfall under an assumptive irrigation in Kang-shan area
is calculated as it was in the report of last year for the Hou-lung area, however,
the effective rainfall in the same area when no irrigation is provided is also
calculated for comparison. At the same time, the degree of drouth, when no
irrigation water is applied, is revealed as the¥number of days of which the soil
moisture is below a certain level is counted for every month. The two levels
used in this study are the permanent wilting™point and the point where the soil
moisture is equal to 1/4 available moisture of that particular soil.

The effective rainfall with irrigation and without irigation are then compared,
the effective rainfalls in Kang~shan area and in Hou-lung area are also compared.
Finally, the calculated soil moisture and the actual measured soil moisture in the

-experimental station are put into a table for comparison.
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aBmax 0 | 2 | % | 4 | 0 |e
0.10 000 000 o000 000 000 000
0.15 966 0.00] 592 783 000 000
0.20 7.64 381 593 793 000 11.93
0.25 1893 1171 595  7.90 0.0 000
0.30 20.16) 1550, 0,00  7.87| 9.81 000
0.35 2746/ 2301 1759 000 0.0 000
0.40 3206 26.16] 2301 792 1962 000
0.45 37.14| 2652 2351 1533  9.61| 11.60
0.50 4428 4161 2352 2315 19.60 0.00
0.55 48,96/ 48.80| 34,11] 30.44] 29.29| 34.89
0.60 57.67) 44,27, 40,14 3105 39.30] 23.29
0.65 64.15| 5589 4582 38.34| 38.66| 34.90
0.70 69.18]  59,14| 56.36| 45.33] 38.40 4647
Q.75 74,24 65.11| 62.24| 3803 39.27| 34.98
0.80 80.29| 7559, 6858 54.58 47.76| 4676
0.85 87.62) 79.68) 7248 6042 6837 57.77
0.90 9256/ 83,98 7296 76.26] 56.77] 58,36
095 | 100.07] 91.80 83.88] 8360 67.18 57.07
1.00 | 10540 9381 9379 9855 85.18 93.00
105 ! 11056 10080 87.74 9001, 7559 69.02
1.10 1 116,85 99.25! 9873 90,10 83.34| 91.17
1.15 | 123.15 115.63] 104.86] 94.15| 92.22( 9246
1.20 | 127.38) 12254] 123.64] 10950 104,05 79.41
1.25 | 133.25 123.39 12240 10518 121.66] 9241
1.30 | 137.64] 135.63) 13002 12539 111.,58/101.68
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0.10 26.28] 37.81| 43200 4148 3244 58.29
0.15 2254 3533 2691 3292 eso.79| 55.35

©0.20 2612 3678 37.46] 39.89 54,74t 44,82
0.25 21700 29.370 50320 41.12 54.02| 68.21
0.30 29,01) 3077 57.00] 41.43 44.05! 54,64
0.35 27.88 31.94 28.77 71.02 72.66| 78,22
0.40 2778 3638 3851 73.68] 64.19, 76.71
0.45 3392 46.54| 5203 60.27| 69.07] 72.54
0,50 3141 3197 57.31] 60.26| 5503 8257
0.55 34900 3685 48.15( 66.14{ 67.71] 61.47
0.60 32,30 50.99 50,91 62,63 54,71 66,70
0.65 27.76) 3711 4768 6507 5828 75.81
0.70 31,26| 46.97| 5835 €8.99 52.581 54.60
0.75 36.15| 36,13 54.17| 77.63 75.81\ 78,37
0.80 33.86 3693 6386 61.25 72.92! 77,14
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f\"ax 10 20 30 40 50 | 60
0.10 | 1584 2247 2247 2247 2247 2247
015 | 1859 2855 85770 3817 88.17) 38.17
020 | 2086 3160 3960 47.60 52.10{ 53.45
025 | 2245 3382 4211 5158 5554 5628
030 | 2369 3603 4554 5541 59,48 59.62
035 | 2493 3825 4858 5608 59.62 59.62
040 | 2627 4046] 49.74] 5669 59.62 59.62
045 | 2742 4207 5071 57.10 59.62 59.62
050 | 2857 43.15 5168 5751 59.62 59.62
055 | 2071 4422 5264 5791 5962 5962
0.60 | 3086 4530 5361 5832 5962 59.62
065 | 3192 4638 5457 5873 59.62 59.62
070 | 3244 4746 5513 5913 59.62) 59.62
075 | 3295 4849 5552 5952 59.62 59.62
080 | 3339 49.25 5591 5962 59.62) 59.62
085 | 8384 4964 5629 5962 5962 59.62
090 | 3420 5004 56.68) 5962 5962 59.62
095 | 3474 5044 57071 59.62 59.62 59.62
.00 | 3518 50_84\ 57.46| 5962 59.62 59.62
105 | 3550 51.23] 57.84 5962 59.62 59.62
110 | 3586 5163 5823 5962 59.62 59.62
115 | 8612 5203 5862 5962 59.62 59.62
120 | 8639 5242 59.00 5962 5962 59.62
125 | 3666 52.82‘ 5939 59.62 59.62 59.62
130 | 3692 53.16] 5062 5962 59.62
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aB max o | 20 | 20 | 4 | s0 | 60
0.10 | 3908 5829 5829 5829 58.29 58.29
0.5 | 4363 6389 6997 7297 7297 7297
0.20 | 4764 6754 7389 8023 8540 87.08
0.5 | 5005 7092 7793 7.9 91.36 92.29
030 | 5152 7430 8412 9480 99.82/100.00
035 | 5299 77.67| 8940 9558 100.00100.00
040 | 5449 8105 90.34 96.33 100.00/100.00
045 | 5575 8321 91.04 9685 100.0|100.00
050 | 5701 8417 9174 97.36| 100.00]100,00
055 | 5026 8513 9244/ 97.87] 100.00[100.00 .
0.60 | 5952 8609 93.13 98.37] 100.00|100.00

100.00| 100,00

065 | 6072 8704 9383 98.88

070 | 6148 8800 9439 99.39 100.00|100.00
075 | 6222 8885 9487 99.88 100.00100.00
080 | 6294 89.46| 9536 10000 100.00|100,00
085 | 6366 89.95 9584 10000 100.00|100.00
090 | 6433 9044 9633 100.00| 100.00 100.00
095 | 6510 9093 9681 10000 100.00100.00
100 | 4582 9l4i] 97.29 10000 100.00|100.00
105 | 6653 91,90 97.78] 10000 100.00| 100.00
110 | 67.19] 9239 9826 100.C0| 100.00|100.00
115 | 67.84 9287 9875 100.00] 100,00/ 100,00
120 | 6850 9336 99.23 100.00] 100.00! 100.00
1.25 69.16] 9385 99.71] 100.00] 100.00| 100,00
130 | 69.82 9426/ 10000/ 100.00| 10000 160,00
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0.55 140| 80| 62 58| 58 0.50 168 | 116 102] 112 128] 146
0.60 154 92| 72| 64| 64| 64 0.55 180 1261 116] 124| 134 158
0.65 162 102] 80| 68| 68! 68 0.60 184 144 128| 134 144 170
0.70 170| 11.2| 86 761 72| 72 0.65 194 | 156 142| 150 154 172
075 178 | 122 100| 90| 82| 82 0.70 198| 162 156| 160| 168] 176
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56, 11,1 42| 040 1.68, 22.60]
2 3.8 | 0.40 1.52| 21.08
3 3.8 | 0.40 1.52| 19.56
4 43 3.3 | 0.40 1.32) 22,54 4,30
5| 11.1 1.4 | 0.40 0.56| 33,08 11.10
6 1.7 | 040 0.68| 32,40
7 35| 040 1.40| 31.00 38.8 468 | —7.80 | —15.80
8 3.2 | 0575 1.84] 29.16
9 3.8 | 0,575 2.18] 26,98
10 3.5 | 0575 210 24.88
11 25 | 0.575] 1.44| 23.44
12 3.8 | 0578 2.18 21.26) 208 | 396 | +0.46 | —1834
13 3.4 ] 0575 1.95 2031
14 3.7 | 0575 2.12] 18.19|
15 30| 0575 173 16,46
16 29| 0575 1.67] 14.79]
17 80| 0575 173 13.06 144 | 360 —1.34)| 2294
18 0.5 30| 0575 1.73] 11.83 050
19 24| 0575 1.38 10.45
20 42| 0725 3.05 7.40|
21 27| 0725 196 5.44 104 229 —496 | —17.46
22 33| 0725 239 3.05 20.60! '
23 3.0 0725 218 0.87 452 | © 557 | ~44.33 | —54.83
24 3.1 | 0725 225 38.02 40,00
25 27 | 0725 1.96] 36.16|
26 3.6 | 0.725] 261} 34,05
27 33} 0725 239 31.46|
28 3.8 | 0725 276/ 28,70
29 3.8 | 0725 2.76 2594
30 221} 0725 1,60 24,34 18.4 254 | 4+594 | —-106
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