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Table 1 Experimental conditions

Case 1 2 3 4 B

Rainfall intensity
(mm/h) 119 | 114 91| 115 | 145

Period (minute) 80 50 50 70 | 360

Photo. 2  Surface collapse in slope-D
10mm g=
1]
S5mm =
18:00 19: 00 20:00 21: 00 22 : 00
) 72 Sep.17
Fig. 17 Intensity of rainfall per 10 minutes

(72 Sep. 17)

Arrow sign means occurrence of gully.
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flow
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Photo. 3 Initial gullying in slope-Eg*
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Hb. BEORIKEZL > TRD X SIZRBX
N5 (&, 1956). ‘
0.0565cm = d £0.118cm D& XU 42=55d
0.0065cm < d < 0.0565cm D & X
U o= 8.41 /%2
d£0.0065cm D& X Uyl=226d
7272 Uxe DEATIE cm/sec.
Zh b ERAT B

(9)(ii§ﬁé&£ffﬁfﬁf;>

)k @ ®)

LRz FRNT (C/A) BKERENERZRL,
(fYIK) BEOREBIZE HDRFTH Y, F7- (sin
G303 dm) \IMHENRFTH S, ZORT (18
[K) BUMIEEER, BIUBHBOBHEILEDRD
ETHBMLEDELDEEZRALT (FK) O
WHERDDZENTE S, £/, H)—DFetkH
R FEROBKRELZHECEITEE 20
TEFEETE 5.

WE, KBNS ) —DFE LR E TORER
WODFEME (no erosion belt) L %3 2 iuf (6) i &

(%) (%)
w0 (fYK) thofEMBHROBH 5.

IRBD (FK) RRHDBIEIE, H)—DR
Bt L TERRHIZ L 2BEDRI VT X%
ERNIIEBT 2—2DFETHRLEZ LN D.

%, ZOBERRIZH) —REIZEIT S Soil Fac-
tor FRL, EREOFHEZEHAL, * DExsk
WTHE. AT BICHIY, RLHS, SO
REPKFRIE  BERRC & 700 b DI (6)50 VS T 3

L7z 72, ZOBEDORBKEETI TN ZFhORE T
BEODRENHEFEIZEZ DNDBRDBERXER L7,

SR, BKGREAGTH THERR T E 223 DI

%A L Soil Factor 38 L7, #5843 Table
2 CRENBIEEL 757z,
6)RZHEH L7-A, B, E-O% TS 7= 1z

(sin 6)2/8 L1/8 178

dr
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Table 2 Slope conditions and values of Soil Factor
Slope D(cm) g R Lem)| Lcm) Soii Factor
10%  50% 10% 50%
A 0.010 0.064 | 31.4° | 19.7 mmj/h. 3000 0. 0283 0.0577
B 0.013 0.109 | 22.9° | 19.7mm/h. 1500 0. 0463 0.1481
® 28.5mm/h. 0. 0552 0.1494
E; ®{0.010 0.085| 30.0° 5.0 mm/10 m. 300 150 0. 0684 0.1851
® 18. 5 mm/10 m. 80 0. 0545 0.1476
Eg* 0.015 0.115| 30.0° | 18.5mm/10 m. 300 110 0. 0548 0.1717
Eg* 0.015 0.115| 30.0° | 18.5mm/10m. | 300 100 0. 0566 0.1773
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A STUDY ON GULLY MORPHOLOGY
Kenji KASHIWAYA*, Koji YOKOYAMA** and Setsuo OKUDA**

Some field works and model experiments were carried out in order to study the
geometrical morphology of gully developﬁlent. (1) Statistical laws of gully morphology
and (2) hydrological conditions of initial gullying.by surface runoff were discussed here.
Some quantitative relations are derived as follows.

As for the morphological aspect, gullies originate totally at random at the initial
stage, but in the course of their development they become to show their distinctive
characteristics. The results of statistical treatment manifest that both the width and
the interval of mature gullies have very limited distributions with narrow peaks (Fig. 5,
8, 12, 21, 22, 23), and that the number of gullies across the unit length of a contour
line becomes constant in a specified slope (Fig. 6, 9, 13). These statistical character-
istics cannot be explained at the present stage of study by physical relations which may
control the developing processes. Assuming that a criterion for the gully initiation is
given by the hydrological condition that the shearing stress by surface runoff exceeds
the critical scouring stress of slope, the following equation (6) was examined.

C\ (L7 (sin 0)° 25"
(<) (47) G, .

where (C/4) is a physical and hydrological constant, (f3/K)is a factor which shows soil
conditions and is named a soil factor, 0 is the angle of slope, [ is the slope length, 7 is the
intensity of rainfall, and d is the grain size. The soil factor (f'#/K) related to slope ero-
sion was introduced by the authors as an independent factor, and the numerical values
of the factor were calculated from observation data about real slopes. The calculation
results show that the value of the soil factor at the initial stage of gully development
seems to be larger than that at the succeeding stages, and that a gully can originate
with smaller rainfall than the succeeding gully development requires (Table 2).
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