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Rainfall-Based Warning Criteria of Debris-Flow Occurrence
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Summary

A rainfall-based warning model of
debris-flow occurrence probability is proposed
in the present paper, basing on a rainfall index C
that is defined as the multiplication of the
rainfall intensity I and the effective accumulated
rainfall R. A rainfall-based warning diagram is
developed with the data of rainfall index on the
ordinate while the time on the abscissa. A lower

envelope line (IR = C,,) was determined based
on the data of rainfall index triggering debris
flows, while the upper envelope line (/R =Cy)

was determined based on the data of rainfall
index without triggering debris flows. The lower
and upper envelope lines divide the diagram in

to three parts. It implies that the occurrence
probability of debris flow is lower than 10% as
the rainfall index is lower than the lower line,
while the occurrence probability larger than
90% as the rainfall index higher than upper line.
In the transition regime, between the lower and
the upper lines, debris-flow occurrence
probability is between 10% and 90%. The
proposed model is applied in the Shueili,
Nantou, Central Taiwan, to develop a
rainfall-based debris-flow warning model for
that town. Two rainfall events were analyzed.
The results show that the proposed model could
effectively show the instantaneously occurrence
probability of debris flow and its changing
tendency during the rainfall events.
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