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Analysis of the Rainfall Parameters of Debris Flows after Strong Earthquake
Example of Debris Flows after Wenchuan Earthquake and Chichi Earthquake

Ma Chao"***, Hu Kaiheng''?, Zhao Jinheng'*** and Lei Fahong' **

(1. Key Laboratory of Mountain Hazards and Earth Surface Processes, Chinese Academy of
Sciences, Chengdu 610041, China; 2. Institute of Mountain Hazards and Environment ,
Chinese Academy of Sciences & Ministry of Water Conservancy, Chengdu 610041, China;

3. Graduate School of Chinese Academy of Science, Beijing 100049, China)

Abstract: This paper proposed a study on the rainfall of debris flows between 2000 and 2010 in Wenchuan
earthquake zone, and debris flows triggered by typhoon of 2001, 2004, and 2009 in Chichi earthquake zone. The
analysis reveals that a rainfall intensity of 34. 4 mm/h is the characteristic threshold of debris flows after a short
time of strong earthquake. Both of the two relationships between mean rainfall intensity and duration in Wenchuan
and Chichi earthquake zone tell us that the debris flows in Wenchuan earthquake zone can be triggered more easily
when suffered a same storm. The selected debris flows after strong earthquake can be classified into pre-storm con-
trol pattern and short-duration rainfall control pattern by the relationship of the chronological order between debris
flow occurrence and time of peak rainfall during a rainstorm, as well as the triggering rainfall when debris flow oc-
curred. The short-duration rainfall control pattern refers to that debris flows were triggered by rainfall intensity far
beyond 34.4 mm/h, and debris flow occurrence coincides with the peak rainfall interval. The pre-storm control
pattern debris flows refers to that debris flows were triggered by a rainfall intensity close to 34. 4 mm/h while cannot
been triggered without insufficient rainfall even there is a larger rainfall intensity than 34. 4 mm/h before the trigge-
ring rainfall interval. Finally, the reasons why these debris flows were triggered differently may attribute to the
properties of strong earthquake, such as the magnitude, ground shaking duration, and influence on volume of loose
materials as well as the different rainstorm.

Key words: Wenchuan earthquake; Chichi earthquake; rainstorm; typhoon; debris flow



