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Kenryo ONAGA: Fundamental studies on farmland conservation in Okinawa, II.

Experimental study on soil erosion caused by man-made rainfall.
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Baver? 2 HBEREPHFER T AETF (factor) & LT, KRE (climate), M (topography), 158
(soil), #EZE (vegetation), AZVER (human work) D 520% HIF T3, EEIZE 1BicTHEHES
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ERBFEROERVBD TEHEN &M o1z, b bAATERBAER FRORFBENFNHECERL
BoTEZEDTHY, BPIXCELATRTACELEIITEL. RLOZPFB—ETHZ LT3/
5, Erosion I3fhDH TR EFINZI LD THBLAZ L LD TrZ, 7 TEEIL, 13U DI 10 4
FIRERRTREE & TR R & OBRICDOWT, EBRZIT/LV, —TiBRERA I,

N ERERB LT FE

L 2 & & &

HIRRATHRICL 3 EREBTH 2, B2 6m OHEPEREHN QTmx34m) D4THEE
MORRIZF 1A D, #50cm iy a2 )V~ FCEELTH 3, HHED Liic, kA
D4 FRLRRE L WHE TEMSHRE I T 6m i3 L5z, HE ¢4 Fid 8om [EfgIC
Z2mm ORPHRITHILEEBEL, ZOTH1Im THEBERIED, ERTEE~OBHREIMOHE
Bl o1, KEOEREEE L PR r—~2THEBEL, [TEICHRKTEXZ 51U,

ERTHEE (F 2M) BESPRCUIIIDOF R, ZOKXIZERAS CREBELIER?
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Fig. 1. Experiment arrangement Fig. 2. Testing soil and box
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Table 1. Runoff and soil loss of each 10 minutes rainfall

Rainfall ! e e . .
- - : additional additionalladditionall Moisture

Plot | No 1;1;:1/151ty Ru?off Soil loss g/l nainfall | runoff | Soil loss | ratio

Comin & (mm) ® (8) (%)
{
1 26 6.95 95.2 13.70 26 6.95 95.2 31
2 25 9.65 125 12.95 51 16.59 220 28
3 25 30 76 250 30
4 26 8.24 88 10.68 102 24.83 338 30
5 14 3.03 46 15.18 116 27.86 384 25
(¢} 6 2.15 20.86 9.70 122 30.02 405 31
7 10 5.14 70 13.62 132 35.16 474 33
I 8 14 4.49 76 16.93 146 39.64 550 26
9 19 5.58 96 17.20 165 45.22 646 27
10 9 4.99 63 12.63 174 50.21 709 32
11 5 2.70 32 11.85 179 52.92 741 36
12 5 2.00 15 7.50 186 54.92 756 33
13 5 1.28 12 9.38 191 56.20 768 31
14 7 1.85 11 5.95 198 58.04 779 32
15 14 2.21 16 7.24 212 60.25 795 33
16 21 7.92 35 4.42 233 68.17 830 34
17 17 6.50 23 3.54 250 74.67 853 33
|

1 26 7.14 72 10.22 26 7.14 73 31
2 25 13.37 120 8.98 . 51 20.51 194 28
3 25 50.6 76 244 30
4 22 8.65 | 132 15.26 98 29.16 376 30
5 12 4.56 | 76 16.67 110 33.72 452 25
-1 5 4.48 62 | 13.84 115 38.20 514 31
i 7 11 4.63 107 23.11 i 1268 42.83 621 33
I I8 12 5.63 133 23.62 . 138 48.48 754 26
9 | 17 7.42 180 24.26 155 55.88 934 27
10 | 9 4.03 102 25.31 164 59.91 1046 32
11 | 9 4.08 i 72 17.65 173 63.99 1108 [ 36
12 5 2.86 15 5.24 178 66.85 1123 | 33
13 5 1.67 14 8.38 183 68.51 1137 31
14 6 2.53 25 9.88 189 71.04 1162 32
15 12 1.29 8 6.20 201 72.32 1170 33
;18 17 6.98 21 3.01 218 79.30 1191 34
} 17 17 7.74 24 3.10 235 87.04 1216 i 33
|1 27 5.85 1 27 5.65 31
C2 25 10.68 77 7.21 i 52 16.33 77 | 28
3 25 51 77 128 30
4 17.5 7.35 63 8.57 95 23.68 191 30
5 8 1.60 15 9.38 103 25.28 206 25
6 9 3.44 32 9.30 112 | 28.72 238 31
7 8 6.15 64 10.41 120 | 34.87 302 33
111 8 11 5.51 50 9.07 131 40.38 352 26
9 15 9.23 81 8.78 146 49.61 433 : 27
10 11 6.56 49 7.47 157 56.17 482 ‘ 32
11 9 4.82 37 7.68 166 60.99 519 ‘ 36
12 5 3.02 39 12.91 171 64.01 558 33
13 4 1.89 15 [ 7.94 175 65.90 573 31
14 4 2.67 11 4.12 179 68.57 584 ‘ 32
15 12 1.58 | 5 3.16 191 70.14 589 33
16 16 7.94 i 6 0.76 207 78.08 | 605 | 34
17 19 8.50 | 13 1.53 226 86.58 : 618 ' 33
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Fig. 3. Soil loss by 10min, rainfall (plot I)
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Fig. 4. Soil loss by 10 min. rainfall (plot II)
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Fig. 5. Soil loss by 10min. rainfall (plot III)
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Fig. 6. Runoff by 10min. rainfall (plot I)
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Fig. 7. Runoff by 10min, rainfall (plot II)
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Fig. 8. Runoff by 10min. rainfall (plot III)
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Fig. 9. Relation between additional rainfall, and additional runoff and additional Soil loss
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1) Baver, L. D, 1960 Soil physics p 428~472
2) HHANEE 1957. BEEOLSMELCET 2R (IV) HE5F 24 (2): 36~40
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Summany
The type of the soil used in

A study on soil erosion was made by means of artificialrain.
this experiment was the same for each of three plots. The depth of the soil for each plot was

9cm, 19 c¢cm, and 27 cm, respectively.
The plots, which were 0.5 square meters, were set with a slope of 7 degrees. The artificial
rain was dropped from a place 6 meters high above the ground for 10 minutes.
The results are shown as follows:
Although the conditions of soil and rain were different from those in natural condi-

1.
tions, it may be of some clue to know the relation between soil loss and rainfall intensity on the

natural farmland.
2.
mental formula E=a I’ when they are plotted on a log-log graph.

The value of a, b of each plot is as following:
E=13.915 I,,.2¢

The relation between soil loss and rainfall intensity of each plot is shown by an experi-

plot I:
plot II: E=27.767 I 1.4
plot III: E=36.150 I .34

where E: erosion loss g/10 m?
rainfall intensity mm /10 min,

Io:
3. As the duration of rainfall was limitted to only 10 ninutes, the relation between soil loss

and the depth for each plot can not be identical.



