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VARIATION OF COLLAPSE PHENOMENA BY YEARS IN THE ROKKO
MOUNTAINS AND ESTIMATION OF SEDIMENT
YIELD FROM SLOPES BASED ON THE THRESHOLD
VALUE OF PRECIPITATION

By Masashige HIRANO

\ Synopsis

Characteristics of collapse phenomena in the Rokko area were analysed, based on the data in-
troduced into the database system composed on the digital map of the area with 50 meters mesh.
Analyses of three remarkable collapse events in 1961, 1965, and 1967 caught by the aerial photo-
graphs before and after show that the collapse occurrence is proportional to the power, usually 2,
of slope gradient, and that the critical rainfall to trigger the collapse is ca. 130 mm/day. Average
rate and the possible maximum value of sediment yield from slopes can be estimated based on
these results. Taking into account of the average depth 1.7 m of the collapses in this area, the
maximum value is estimated to be 51,000 m®/km? under 400 mm/day rain-fall for the slope of 1.0
gradient, and the average depth of erosion over 35 years is to be 1.2 mm/year for 30 degree slope.
It should be stressed conclusively that the threshold value of precipitation discussed here is a kind

of the potential ability of the nature preventing the occurrence of hazards by slope collapse phe-
nomena.
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Fig. 1. Relationship between a successive precipition (R in mm) and the corresponding col-
lapse area ratio (C,/A), where A gives data from R. Kamanashi drainage area, B form
R. Tenryu, C from R. Kizu and D from R. Arida, respectively. After Uchiogi
(1971)*. It is noted here that the threshold value of precipitation over which col-
lapse increases drastically differs by areas.
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Fig.2. Relationship between the slope gradient (abscissa) and the collapse occurrence (ordi-
nate) in the Rokko Mountains, where A gives collapse number per unit mesh and B
gives the collapse area ratio. Regression line for the slope gradient from 0 to 1.0 has
been given by solid line. Data after the 1961 hazard (836 +), after the 1967 hazard
(S42), and in 1979 (S54) are shown in the ascending order.
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Table 1. Data and parameters concerning the slope collapse in the Rokko Mountains
deduced from aerial photo mapping for 7 periods, where « is constant of
proportion, g exponent value, r correlation coefficient, respectively. Regres-
sion analysis was applied to the span of slope gradient from 0 to 1.0

Period Collapse  Collapse Parameter for Parameter for
number area collapse number collapse area
(Remark) X 10° m? a, Gn T a, qa 7.

1945~49 (S20s) 6131 1736.2 02368 1.848 0996 0.02873 2.066 0.987
May, 1961 (S36—) 4677 902.5 0.1463 1436 0993 001022 1324 0.987
July, 1961 (S36+) 6562 1535.9 0.2173 1537 0995 0.02007 1542 0.987
May, 1964 (S39) 4689 848.7 0.1785 1.816 0995 0.01585 2.174 0997
May, 1966 (S41) 5497 1450.8 02295 1766 0995 0.02492 2081 0.994
July, 1967 (S42) 10308 2857.0 0.3913 1.788 0.992 0.04840 2068 0.992
May, 1979 (S54) 2492 654.5 0.1094 2.107 0994 0.01106 2.170 0.981
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Fig. 3. The relationship between the collapse number per unit mesh or the collapse area ratio
and the slope gradient (abscissa), where A shows the increment of number or ratio by
1961 heavy rain, B by 1965 one, and C by 1967 one, respectively.
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Table 2. Data and parameters concerning the slope collapse occurred at 3 periods
under the remarkable heavy rain in the Rokko, where precipitation is in mm
and the geometric mean covers 3 days before, just and after. Notaions AB
and C of the number or the area ratio of slope collapse give the values
obtained form the newly occurred collapses, from the difference of parameters
after and before the event, and as the proportional portion to the number of
meshes where a new collapse is detected after the event, respectively

precipitation collapse number per collapse area
Date dail geometric mesh of 2500 m ratio
Y™ mean

A B C A B C
June 6th, 1961 1952 2456 0.0547 0.0710 0.1131 0.00845 0.00985 0.01044
Sept. 14th, 1965 2194 219.6 0.0417 0.0510 0.1486 0.00916 0.00907 0.01680
July 9th, 1967 319.4 322.1 0.1756 0.1618 0.2475 0.02158 0.02348 0.03061

R, (mm/day) — — 1607 1322 — 1272 1267  —
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Fig. 4. Relationship between daily precipitation (abscissa) and the parameter 4a, or 4a, in the
Rokko mountains. Closed circle corresponds the data for the collapses triggered by
the given precipitation and cross mark does the arithmetic difference of 2 periods be-
fore and after the given precipitaion. Regression line has been given for the formar
data.
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Fig.5. Relationship between the area (abscissa) and the average depth (ordinate) of
slope collapse in the Rokko Mountains, where the line (1) is the data for Rok-
ko Granite and (3) for Nunobiki Granodiorite, and (2) the average for both.
After the survey data by Rokko Sabo Office.
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Fig. 6. Annual volume-metric investment for Sabo (check) dams in the Rokko Mountains
since 1939, the next year of the histrically famous Hanshin Hazard, where 1 gives the
average volume of check dams, 2 the number of check dams completed, and 3 the to-
tal volume constructed, respectively in a year. The data show the change from 1939
(S14) to 1978 (S53).
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