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Abstract of Doctoral Thesis

Title: A Study on Temporal Change of Debris-flow Causative

Factors after Pyroclastic Eruption

EI7AY YALF
HIRAKAWA Yasuyuki

Generally, it is considered that frequency of debris flow would show rapid increase after volcanic
eruption due to fine-grained volcanic ash with low infiltration rate, and subsequent decrease in a few
years. However, at Mt.Unzen-Fugen-dake, debris flows occur almost annually in recent years, when
more than 20 years have been past after the eruptive activity ended. This actual phenomenon cannot
be explained by general theory described above. Therefore, in this study, the author investigated the
debris-flow causative factors in recent years through clarifying topographical and geological
characteristics of the source areas of debris flows in Mt.Unzen-Fugen-dake.

Firstly, the recent major source areas of debris flow were clarified through differential analysis
using LiDAR data, and their topographical and geological characteristics were summarized. As a
result, a hypothesis on debris-flow initiation model was proposed. The author concluded that
“surface flow increases where pre-eruptive ground layer exposes, because it has much lower
infiltration rate than new pyroclastic-flow deposit layer above it”. Secondly, the author confirmed
the fact that debris flows occurred in areas where topographical and geological conditions
completely or nearly coincided with the debris-flow initiation model on several streams. In addition,
rainfall-runoff response was evaluated by in-situ hydrological observations. The results indicated
that ground water and seepage flow sprung out at the site with exposure of pre-eruptive ground.
These findings supported the hypothesis.

Based on these results, temporal change of debris-flow causative factors after pyroclastic eruption
was proposed. The factors are likely to change from the Stage 1 which is low infiltration rate due to
fine-grained volcanic ash, to the Stage 2 which is discontinuity in water permeability between
pre-eruptive ground and new pyroclastic-flow deposits. Furthermore, a recommendation to predict

where debris flows might be generated in the Stage 2 was proposed.



