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Flow Properties of the Debris Flow that occurred on September 11,
1999, in the Akamatsu-dani River Basin at Unzen Volcano
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Summary
Unzen volcano had many pyroclastic flows from 1991 to 1995. The pyroclastic flow deposits thickly covered the flank
of the volcano over a wide area and created a radical alteration of the hydrological and erosion regime of the basins. As

a result, debris flows have frequently occurred in the rivers on the flank of the volcano. We analyzed flow properties of

the debris flow that occurred on September 11, 1999 at observatory B and compared them with those of debris flows ob-

served from 1995 to 2000 at observatory A. The results are as follows:

(1) Coefficients of velocity for the peak discharges of the debris flows that occurred at observatory B on September 11,
1999, at 9:06 and 15:52 were 5.0 and 5.6 respectively. Coefficients of velocity for peak discharges of debris flows at
observatory A from 1995 to 2000 ranged from 6.8 to 10.2 for an average of about 8.4. The magnitude of the debris
flows that occurred at observatory B was greater than that of those at observatory A.

(2) Debris flow mobility, defined as the ratio of velocity to the friction velocity of the flow, declined with the increase in the
concentration of boulders. In the case of successive surges, the concentration of boulders in the frontal part of the
surge tended to decrease with each surge.

(3) In the case where peak values for discharge, total runoff, maximum depth and maximum velocity of debris flow were
of the same degree, the value for maximum boulder length in debris flow at observatory B was larger than at observa-
tory A. The maximum value for boulder length in debris flow was 6m at observatory B and 1.6m at observatory A.
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Fig.1 Location and topography of the study area.
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Fig.2(a) Temporal variation of observed velocity, flow depth,
maximum length of boulder and discharge of debris
flow with hyetograph at observatory B (Occurred at

9:06 on September 11, 1999).
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Fig.2(b) Temporal variation of observed velocity, flow depth,
maximum length of boulder and discharge of debris
flow with hyetograph at observatory B (Occurred at
15:52 on September 11, 1999).
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Fig.3 Relationship between flow depth and coefficient of ve-
locity of debris flow at observatory B.
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Fig.4 Relationship between flow depth and cocefficient of veloc-
ity on peak discharge of debris flow at observatories A
and B.
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Fig.5 Relationship between flow depth and coefficient of veloc-
ity of debris flow at the Mizunashi river basin.
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Fig.6 Distribution map of large boulders in the frontal part of the surge.
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Fig.7 Change in size distribution of large boulders in the frontal
part of the surge.
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Fig.8 Relationship between peak discharge and the concentra-
tion of boulders in the frontal part of the surge.
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Fig.9 Relationship between the concentration of boulders and
the coefficient of velocity in the frontal part of the surge.
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The solid line was plotted according to Takahashi’s
model.
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Fig.11 Relationship between peak discharge, total runoff, maxi-
mum flow depth, maximum velocity and maximum
length of boulder in the frontal part of the surge.
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