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Studies on the Turfing Work for the
Protection of Banking Slope (VI)

On the utilization of empirical equation of the sediment yield
on the experimental banking slope

Tsugio EzAKI

Summary : In order to quantitatively analyze the surface erosion on the banking slope, to elucidate
the actual effects of protective function of vegetation work against the bare slope, and then to determine
the protective effect of the vegetation quantitatively, author’s observation has been carried out on 'the
lysimeters settled in the Komenono University Forest of Ehime University and the Kasuya University
Forest of Kyushu University. The results at the experimental site of Kyushu University were discussed
in the previous studies (7,2,3). This study dealt with the results at the experimental site of Ehime University.
The results may be summarized as follows:

1. On all experimental plots, the strong relation was found between the soil hardness and the sediment
yield.

2. The sediment yield of the control plots increased proportionally to the approximate square of the
maximum 10-minutes rainfall intensity.

3. The utilization of following formula was proposed in previous study (1).

E 2
o -d =A( g.ld )B_C

where : E= sediment yield (gr,/cm?)

o= density of sediment (gr,/cm?®)
d= grain-sizé of sediment (cm)

7 = maximum 10-minutes rainfall intensity (cmsec.)
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g=acceleration of gravity (cm/ sec.?)
A, Band C=constant; the experimental values were
A=10 %-65, B=0.93 and C=0.012 respectively.
4 . The fixed number A and B at the last experimental site were numerically almost equal to
that at the new experimental site. However, the fixed number C was different from the previous value
(1).
5. The empirical equation of the sediment yield holds true for the formula of presumption of the sediment

yield of erosion on the general bare slope.
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Table 1 The properties of used soils

. . Median Mean Standard
Soil Density diameter (cm) diameter (cm) deviation
Red soil 2.50 0.040 0.054 7.3 @
1 Decomposed granite
: of infinitesimal 2.56 0.052 0.162 10.0
| grains A “
Decomposed granite
of rough grains B 2.56 0.190 0.268 3.8

A Median diameter < 0.1cm (Popular name Menmasado)
B Median diameter > 0.1cm (Popular name Onmasado)

Table 2 The conditions of seeds for seedings and the germination rate of the seeds

Rate of Rate of | Number of Number of | Seed Number of |Germination
Species |germination | purity seed grains expectationof | quantity germination |rate
% % per one gram | grasses per m? gram per m?|per one row %
Yomogi 26 82 12,500 5,000 1.88 75~100 6~8 ¥
Kentucky 6~8
31 fescue 91 98 347 5,000 12.50
F— 200cm —){
R TR |
20
£ 5
o
S o §
« =38
N 300 ~
85 s
--------- le—  191cm -ﬁf
Impermeable
Sediment Infiltration water conduit layer

and surface
water conduit

Ombrograph

Front view Side view

Fig.3 The structure of the experimental apparatus
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Table 3 The observed values of rainfall

Rainfall | Date Total Rainfall [Maximum 10-| Rainfall | Date Total Rainfall [Maximum10-
) . minutes rainf- . . minates rainf-

rainfall |duration |ai intensity rainfall |duration |y intensity

No. | (1978 mm mim. [mm/10min. No. [(1978) mm mim, |mm/10min.
~ 1 June 12 77.0 1,080 5.5 24 Aug. 16 9.8 80 6.5
2 June 13 2.0 10 2.0 25 Aug. 17 9.8 140 2.8
3. June 16 14.4 190 5.3 26 Aug. 21 8.8 110 2.0
4 June 19 4.3 60 0.8 27 Sep. 1 0.3 30 0.2
5 June 19 8.5 30 2.8 28 Sep. 4 33.7 420 4.5
6 June 20 3.0 140 0.7 29 Sep. 5 7.9 200 1.6
7 June 21 3.7 70 0.9 30 Sep. 11 20.3 190 6.3
8 June 22 60.5 560 6.0 21 Sep. 16 5.4 130 2.2
9 June 23 44.5 1,320 4.0 32 Sep. 21 10.3 430 1.1
10 June 24 6.0 420 0.7 33 Sep. 29 13.2 410 1.5
11 June 24 4.8 390 0.1 34 Sep. 30 11.7 400 1.7
12 June 25 0.8 70 0.3 35 Oct. 6 17.2 900 0.5
13 June 28 15.9 200 3.5 36 Oct. 10 36.2 720 1.5
14 June 30 33.2 350 6.0 37 Oct. 15 5.1 340 0.4
15 July 1 30.8 180 7.5 38 Oct. 27 11.9 300 1.1
- 16 July 10 5.8 40 4.5 39 Oct. 29 46.8 1,260 3.7
17 July 12| . 3.5 90 1.4 40 Nov. 7 7.2 200 1.9
18 July 12 15.3 40 11.0 41 Nov. 13 24.6 660 0.8
19 July 13 23.2 230 13.0 42 Nov. 18 5.2 240 0.5
° 20 July 19 9.1 80 4.0 43 Dec. 2 13.2 280 2.2
21 Aug. 2 4.0 80 2.0 44 Dec. 5 22.0 410 2.3
22 Aug. 3| 100.9 530 7.5 45 Dec. 11 20.5 630 1.3

23 Aug. 15 4.0 20 3.5
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Table 4 Analysis of variance of the sedimend yield in each plot

Plot No| 1 2 3 4 5 § 7 8 9 10 1 12
1 4757 | 370.00 | 55.83 | 83.95 |1,342.19"| 183.5 | 19.36 | 376.27 | 336.56 | 241.79 | 33.90
2 322,67 | 8.28 | 13151 |1,389.76" 135.99 | 28.20 | 328.70 | 11.00 | 194.22 | 13.66
3 314.38 | 454.18 |1,712.43"% 186.67 | 350.87 6.03 | 33.67 | 128.44 | 336.33
4 139.80 [1,398.04°| 127.71 | 36.48 | 320.42 | 280.71 | 185.94 | 21.94
5 1,258.24" 267.51 | 103.31 | 460.22 | 420.51 | 325.74 | 117.85
.;J
§ 1,525.76™*| 1,361.56™| 1,718.47*| 1,678.76"* 1,583.99""*|1,376.10°*
7 164.19 | 192.71 | 153.00 | 58.23 | 149.65
* 2 4 0,
Significance at the 10% level 8 356.91 | 317.20 | 222.43 | 14.54 3
** Significance at the 5% level 9 39.71 | 134.47 | 342.37 i
***Significance at the 1% level 10 94.76 302.66
1 207.89
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Fig.4 The relation between the sediment yield and the soil hardness based on compaction
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Table 5 The correlation coefficient between the sediment yield and the maximum 10-minutes rainfall
intensity in control plots.

Plot No. 2 3 6 7 9 10 11
Correlation ot Lo ol e 8185*** . o
coefficient 0.8426 0.8544 0.8544 0.8426 0.8185 0.9001 0.8367
Number
34 35 45 - 36 34 33 40
of data
***  Highly significance at the 0.1% level
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Table 6 The median diameter of sediment yield

Plot No.

Rainfall No 2 4 e d : 10 T
1 0.009 cm — cm 0.011 cm 0.030 cm 0.041 cm 0.021 cm 0.023 cm
3 0.032 e 0.036 0.021 0.039 0.020 0.023
9 i 0.037 0.050 0.060 0.040
13 0.015 0.051 0.013 0.031 0.040 0.049 0.030
14 0.027 0.095 0.019 0.032 e — 0.046
19 S 0.062 0.012 e i = o
22 0.032 0.080 0.035 0.032 0.040 0.042 0.036
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Table 7 The comparison of experimental results

Last experimental site. Kasuya

University Forest of Kyushu Universify

New experimental site. Komenono
University Forest of Ehime University|

Number of data
Correlation coefficient

16
0.964***

37
0.770***

* % %

Highly significance at the 0.1%; level

Table 8 The comparisom of used soils

Red soil Decomposed granite

Last experimental| New experimental| Last experimental | New experimental site

site site site A B
Country rocks Shale Granite Granite Granite Granite
Density 2.49 2.50 2.63 2.56 2.56
Median diameter (cm) 0.014 0.040 0.115 0.052 0.190
Mean diameter (cm) 0.132 0.054 0.171 0.162 0.268
Standard deviation 24.3 7.3 3.9 10.0 3.8

Note : Last experimental site (Kasuya University Forest of Kyushu University)
New experimental site (Komenono University Forest of Ehime University)
A : Decomposed granite of infinitesimal grains (Median diameter< 0.1cm)
B : Decomposed granite of rough grains (Median diameter> 0.1cm)

Table 9 The comparisom of experimental site

Last experimental site
Kasuya University Forest
of Kyushu University

New experimental site
Komenono University Forest
of Ehime University

Material

Experimental site

Altitude

Direction of slope
Inclination

Condition of circumference

Mean annual
temperater

Max. temperater

Min.temperater

Weather conditior

“Annual rainfall

Red soil, Decomposed granite
Yomogi, K-31-F
North-eastward of Kyushu

80m
N
30°

The front of the slope in wide open

15.5C

32°C (Jul.)
—1°c(Jan.)

1.600mm

Red soil, Decomposed granite
Yomogi, K-31-F
North-westward of Shikoku

522m
N 90° W
30°

The front of the slope is little open

12.4C

30°C (Aug.)
—10°C (Feb.)

1.600mm
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Table 10 The comparison of fixed number

Last experimental site New experimental site
Fixed number Kasuya University Forest K omenono University Forest
of Kyushu University of Ehime University
A 10659 106-65
B 1.00 0.93
C 0.043 0.012
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