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Kenryo Onaca : Fundamental Studies on Farmland Conservation
in Okinawa VI. The Relationship Between Soil Loss and Rainfall
Energy on Standard Soil Erosion Testing Plots.
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Photo. 1. Erosion in newly reclaimed area
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Photo. 2. Experiment plots at Yaka
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Fig. 1. Shemetic drawing of experiment apparatus
T,: Soil Tank 74cmX76X60 T, : Discharge Tank 4lcpXx74X55
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Table 1. Soil textural composition and physical properties

Gravel Coarse Sand Fine Sand Silt Clay Coloid
% % % % % %
2 mm<< 2-042 0.42-0074 0074-0005 0005> 0001>
297 11.4 176 174 239 120
Spesific Liquid Plastic Plastisity Dispersion .
Gravity Limit Limit Index Ratio Permeablity
(cm sec.)
2.68 3750 2578 11.72 6 4.7 137x10™
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Table 2. R value of each location in Japan

£ R f& # & R & 4 R f#
Z W 122 $k F 315 K B 306
B 125 B E 297 B 447
® M 177 E i 268 LS 1 784
=) 199 € R 334 & XK 504
# 619 & 401 N 682
& # 433 H OB 393 BRE 491
bz B 385 M 1097 A 774
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Table 3. Average EI value at Naha of each month (1859-1973)

month l 2 3 4 5 6 7 8 9 10 11 12 Total

vEnle 149 242 564 245 849 1113 885 1273 448 847 739 386 7740
% 19 31 73 32 110 144 114 164 58 109 95 50 1000

TEMER (R) 238 L T 3'", Table 2 BEMIK TROA X152 ~3 fith L bDTH 5
BREO RMIZHIE , ZHICKC D THBDTHEVENZ LD TLABOREOARFITTable3 &
NTHo, BMICE]l 24280 E»588, 68, TH, 5 ADEE R0, £FGD REDKE
Rohodr Btk LT 3,
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%, Table 4 OBRBEHEMT ( 1t/ ha )icBE Lic b d 5h 22 8 13 m BLEOB No®RfT
%, ElfEiI3E M Wishmeire,Smith OXE =916 +331 log,, I (RHE : BRDEEHx xv
#— ( ftet/acreeinch), I :PEF®RE ( inch/hr.)]f%ﬁz;ﬁw#’——@%ﬁt&m}]m-mt/habhr.
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Table 4. Soil loss vs El value of each testing Plot

Rainfall EI-Value Soil Loss (t/ha)
Rainfall influenced soil loss inmm
(mm) 10mmt mha.hr. A B C
71 109 6268 4426 1221 62
36 27 1328 908 466 6/6
84 46 3310 2078 1187 6718(21).,6719 (28),621 (35)
35 9 1719 1043 361 7/8
183 186 11065 8361 6389 8716 (15),8721(149),8722(19)
86 164 7353 6021 2773 9/25
33 12 4921 2134 645 11730
34 11 1169 7.26 414 12/5
52 18 1587 16.10 926 53,2714 (18),3/4 (34)
104 118 5866 3374 2680 39
59 45 1274 1156 906 318 (14) ,3.721 (45)
50 16 639 686 593 4,6 (31),4/10(19)
96 33 4075 2785 1661 416 (30),4723 (14) ,429(52)
Total 923 794 50574 35308 20222
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Fig. 2. Soil loss vs degree of slope
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Fig. 3. El1 value vs soil loss
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Table 5, Grain size of eroded soil by inclination
Rainfall 2 2.0 mm 2042 m 0.4 2mm>

(mm) A B C A B C A B C
35 3.0 2.9 1.1 104 7.6 24 8 6.6 89.5 96.5

183 5.1 8.2 8.4 12.7 18.2 214 822 73.6 702
86 1.9 3.7 0.9 8.0 134 7.7 90.1 829 914
33 11.3 11.4 39 28.3 275 182 604 61.1 7179
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Summary

This study has been done in order to establish criteria and guidelines applicable to field
problems in northern parts of Okinawa, which excell in Kunigami Maji soils. These
soils are usually acidic, infertile and erosive physically but productive of both pineapple and
tea. The textural composition and physical properties of the soils are shown in Table 1.

Three field plots have been selected for soil erosion experiment at Yaka, Kin-son.

The plots were set at inclines of 8 (A), 5 (B), and 3 (C) degrees, respectively. The period
of observation is from June, 1977 to April 1978 and the rainfall of the area was calculated
for this period. The data obtained are as shown in Table S.

The results of this observation are as follows:

1. The rainfall at Yaka was 924 (103mm tm/ha, hr,) during the period of observation and
this amount surpassed the annual average rainfall (689) in Naha .

2. The soil loss from the plots A, B, and C is 506 t/ha. 353 t/ha. and 202 t/ha. respectively.

3. Generally, the soil loss increases with the increase of inclination.

4. The relationship between the amount of rainfall and the loss of soil is formulated
.as the equation Y = aXb, where Y is soil loss in tons per ha. and the rainfall in 163 mm-m-t
per ha. hr.




