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Abstract

Debris flow is one of the natural hazards that threats people's lives in the mountainous
populated areas. Thus, it is necessary to determine the rainfall thresholds for debris flow
occurrence in order to develop an effective forecasting system. In this study, the
empirical thresholds of rainfall for the occurrence of debris flow by Hirano method
were assessed in a part of Alborz mountainous basins including Gorganrood, Navrood,
Neka and Babolrood. For this purpose, the rainfall hyetographs of recording rain gauges
were used from the period of 1983-2004. Then, the intensity-duration rainfall thresholds
(1-D threshold) for selected basins were estimated and compared with previous studies
from the local, regional and global scale. The examination of rainfall thresholds for the
initiation of debris flow showed that the rainfall of more than 27.2 and 14.8 mm,
respectively, in the Navrood and Gorganrood watersheds and rainfall more than 37.84
and 66.12 mm, respectively, in the Babolrood and Neka basins are able to trigger debris
flow during their concentration time. Comparison of the 1-D threshold of this study with
the results of previous studies showed I-D threshold of the studied basins generally are
lower than the thresholds of local and regional but higher than global thresholds. In
other words, there are some areas in the world that need smaller rainfalls for initiation
debris flow in comparison to the study area. The difference among threshold of debris
flow occurrence in the world’s basins comes from their variety in climatic,
geographical, physiographic and geological factors.

Keywords: Debris flow, Hirano method, Intensity-duration threshold, Rainfall
hyetograph, Recording rain gauge
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