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Fig.1. Location and topography of investigated area
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Fig.4. Rainfall conditions at the occurrence of mud flows.

Riwp : Maximum rainfall per ten minutes preceding the occurrence of mud flow
SRo : Accumulated rainfall from the beginning of rain to the occurrence of mud flow
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Fig.5. Rainfall conditions at the occurrence of mud flows.
RFA : Rainfall for sixty minutes preceding the occurrence of mud flow

FRo : Accumulated rainfall from the beginning of rain to the occurrence of mud flow
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Fig.6. Relationship between the total runoff and the peak discharge of mud flow.
Qt : Total runoff of mud flow
Qp : Peak discharge of mud flow
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Table 1. Coefficients of correlation between mud flow factors and rainfall factors

B Rwop Rh Rhp XRo ZRt D D: Ds D, Dy

0.40°* 0.44** 030" 0.28° 0.25 0.30*  0.15 0.17 0.13 0.09 0.25

0.39** 0.35* 0.23 0.20 0.19 0.22 0.11 0.12 0.11 0.09 0.21

0.41** 0.39°* 0.38"" 0.40°" 0.44** 0.56""" 0.28 0.30° 0.18 0.01 0.06

0.56*** 0.52*** 0.50*** 0.50*"* 0.53"*" 0.59*** 0.43°* 043" 0.37"" 0.24 0.31

*** 0.1% level of significance, ** 1% level of significance, * 5% level of significance.

Qp
Qt
R
Ruwp

Rh
Rhp

2 Ro

ZRt
D
D:
Ds
D+
Do

: Peak discharge of mud flow, m ~S.
: Runoff of mud flow, of.
: Rainfall for ten minutes preceding the occurrence of mud flow, mm,10min.

: Maximum rainfall per ten minutes preceding the occurrence of mud flow, mm,/

10min.

: Rainfall for sixty minutes preceding the occurrence of mud flow, mm/60min.

: Maximum rainfall per sixty minutes preceding the occurrence of mud flow, mm/~

60min.

: Accumulated rainfall from the beginning of rain to the occurrence of mud flow,

mm.

! Accumulated rainfall from the beginning of rain to the end of mud flow, mm.

: Rainfall for twenty-four hours preceding the occurrence of mud flow, mm.

: Rainfall for two days preceding the occurrence of mud flow, mm.

: Rainfall for three days preceding the occurrence of mud flow, mm.

* Rainfall for seven days preceding the occurrence of mud flow, mm.

* Rainfall for ten days preceding the occurrence of mud flow, mm.

Upper value : Coefficients of correlation between mud flow factors and rainfall factors.

Lower value : Coefficients of correlation between mud flow factors and rainfall factors

multiplied by basin area.
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Fig.8. Relationship between the total runoff of mud flow and total rainfall amount.
Qt : Total runoff of mud flow

A+ IRt : Total rainfall amount, XR¢, multiplied by basin area, A
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Fig.9. Relationship between the runoff ratio and the peak discharge of mud flow.
F : Runoff ratio of mud flow (Ratio of @t to A+ ZRt)
Qp : Peak discharge of mud flow
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Summary

The volcano called Sakurajima has been characterized by its explosive volcanic acti-
vities as well as by its tremendous mud flows occurring at the time of heavy and sudden
rainfall. In this paper some characteristics of mud flows in Sakurajima were described,
and making use of the video tapes of mud flow records and the rainfall records taken
during the period from 1980 to 1985, analyses were carried out on to the influence of
rainfall conditions on the occurrence, the peak discharge, and the total runoff of mud
flows.

The results are summarized as follows :
1) The materials composing mud flows in Sakurajima include andesite, pumice,

volcanic ash and wood, and depend on the geology and the degree of erosion in the upper
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reaches of the ravine.

2 ) No correspondence 1s to be fixed between the front velocity of mud flows and
the maximum velocity (Fig. 3).

3) A certain correspondence 1s noted between the occurrence of mud flows and

that of the maximum rainfall per ten minutes (Fig. 2).
In Sakurajima the mud flows are to be launched simultaneously with the rainfall inten-
sity exceeding about 5 mm in ten minutes after the rainfall amount of approximately 10 mm,
with that exceeding about 3 mm in ten minutes after the rainfall amount of approximately
20 mm, and with that exceeding about 2 mm in ten minutes after the rainfall amount of
approximately 40 mm, respectively (Fig. 4).

4 ) Positive correlationships are noted both between the total runoff and the
peak discharge of mud flows, and, between the total runoff of mud flows and the drainage
area (Fig. 6 ).

5) Some association 1s fixed between the peak discharge of mud flows and the
rainfall intensity (Table 1). No dependence is noted between the peak discharge of
mud flows and the drrainage area.

6 ) An association 1s fixed between the total runoff of mud flows, and, the
rainfall amount and rainfall intensity (Table1 ). A dependence is noted between the
total runoff of mud flows and drainage area.

7 ) Positive correlationships are noted between the runoff ratio of mud flows,
defined as the ratio of the total runoff of mud flow to the total rainfall amount, and,
the peak discharge and the total runoff of mud flows. A dependence is noted between the
drainage area and relationships of the peak discharge and the total runoff of mud flows

to the runoff ratio of the mud flows.



