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Rainfall parameter characteristics of high-frequency debris flow in China
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Abstract ; This paper firstly analyzed the formation conditions of debris flows referring to high, medium and
low frequency, then the rainfall thresholds were also compared among the debris flows in eastern,
southwestern, Tibet Plateau in China, as well as the Wenchuan earthquake region. The analysis revealed
that active debris flows were related closely to amount and weak properties of loose materials other than
necessary vegetation cover. Totally, the real-time rainfall exhibits an increasing tendency as the height
decrease from eastern Tibet plateau, to eastern parts of China. These active debris flows were triggered by
“warm climate + antecedent rainfall” in Tibet plateau, “antecedent precipitation + rainfall intensity” and
high rainfall separately. Most of the active debris flows were trigged by 10 mintuts rainfall less than 7 mm.
The 10 minutes rainfall of active debris flows in Wenchuan earthquake region is similar with that in Xiaojiang
and Bailongjiang Rive, while the antecedent rainfall appears to be longer and higher. Finally, we developed
the rainfall threshold interval by comparing the relationship of “antecedent rainfall + rainfall intensity” of
debris flows with varying frequency.
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Table 1 Surrounding conditions of debris flows in three typical terrains of China
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Table 2 Classifications of debris flows according to occurrence of frequency
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Table 3 Formation conditions of debris flows with high, medium and low frequency
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Fig.1 The relationships of antecedent precipitation and 10 minuts rainfall of high-frequency debris flows in China
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Fig.2 The antecedent precipitation and 10-minute rainfall of debris flows with varied frequency
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